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frames D and connected in sériés by bends E 
in such a manner that two or more separate 
streams flow upwards through each column. The 
lowermost headers are connected by separate 
pipes G, II with the supply pipe F  and the two

or more uppormost headers by similar 
the delivery pipe K. When two or mo e columns 
are mounted side by side the gas between 
adjacent banks of tubes may be controlled by 
rotating dampers.

.il —  iii o «
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2 8 4 ,9 6 5 . C arrier EngTneerinç Co., Iitd -, and G room , S . L . Oct. 14, 1927.
Heating air.— A he*a*ter 7, disposcd 

in the air supply duct 3 of a ventila
tion System, is controlled normally by 
a thermostat 15 arranged in the en- 
closure, and in addition a pair of ther
mostats 18, 19 are provided, one of 
which causes tlie supply of heat to be 
eut of! when a predetermined maxi
mum température is reached and the 
other opérâtes to permit the passage 
of additional heat when a predeter
mined minimum température is 
reached. The heater consists of coils 7 to which 
steam is fed by a pipe 8 which is divided into 
two conduits 13, 14 controlled by valves 10, 11, 
12. The valve 10 is normally open and is con
trolled by the thermostat 18, being adapted to 
be closed when the maximum température is 
reached. The nonnal thermostat 15 régulâtes the 
valve 11 in the conduit 13 according to fluctua
tions prevailing in the enclosure. The valve 12 
is adapted to be opened by the thermostat 19 
when the supply air is at a minimum tempéra
ture, and in this case the thermostat 15 may bave

operated 4x> close the valve 11 due to the heat 
given off by people in the enclosure. The coil 7 
may be divided into two parts 24, 25, Fig. 2, 
the. coil 24 only being used under normal condi
tions, and the coil 25 coming into operation on 
th+> valve 12 being opened by the thermostat 19. 
The thermostats are adapted to operate the valves 
through a compressed air 6ystem and motors. 
Spécifications 133,897 and 273,069, [both in 
Class 137, Ventilation], and 276,221, [Class 
55 (ii), Gas manufacture &c.], are referred to.

285 ,246 . A sh w orth , W . Feb. 9, 1927.

285 ,363 - S oc . d ’E xploitation  des P ro
cédés Eabeg*, (Assignées of Muchka, «/.). 
Feb. 14, 1927, {Convention date] . Ilight to 
Patent relinquished.

Washing-boilers.—
A boiler with an ex- 
teraal pipe-coil in the 
path of the heating 
gases connected at 
one end B to the 
lewest part of the 
boiler and at the 
other to a vertical 
pipe C with valve
K.  deîivering to the 
upper part of the 
boiler, is provided 
with a perforated dis
tri but ing ring-pipe D.
A com part ment F is 
formed in the pan it- 
self with a valved connection to the riser pipe of 
the coil and provided with a draw-off pipe for 
beated water.

FIC. I.

Feedwater, heating.—Steam superheating and 
feedwater heating-tubes are respectively located 
in the hotter and cooler portions of the boiler fire- 
tubes 1. A short loop 3 of the superheating- 
tubes, which branch off from a saturated steam 
pipe 5, extonds from the firebox end a the rest 
of the fire-tube length being occupied by the 
feedwater tubes 4, so arranged that the fire- 
tube contains four branches at ail cross sections 
and the transverse portions connecting the limbs 
of the U.tubes ail lie close to the walls of the 
firetube and do not cross its centre.
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2 8 5 ,5 5 0 . O w cn , W . H . Nov. 10, 1920.

Heating air.—Air-heating elemeoU in the form 
of bundles ol plaies a are inserted or removed one 
after the other through doors c, parallel with the 
plates, at the sides of the lk-ater, i.e. at the ends 
of the rows of eleinents. The éléments are con- 
structed as described in Spécification 228,218, 
the plates being enclosed in a sheet-metal casing 
having openings a1, a2 for the inlet and outlet 
of air, and are arranged in a casing b having 
openings at top and bottom for waste poses which 
pass upwardlv in alternate spaces between tlk> 
plates. Steam pipes 61 are arranged to blow 
jets of steam between the plates for removing 
soot. Air supplied by a duct dl beween the 
rows of éléments passes through openings a1, 
down the air sj>aces between the plates and 
through the openings à1 to an outlet duct d9 
separated from the inlet duct dl by a partition d. 
In modifications, the rows of éléments are placed 
back-to-back and the air ducts arranged on their 
outer sides, and two or more rows of éléments 
may be superposed in tiers. To facilitate inser
tion and removing of the bundles of plates a

runway e, Fig. 6, may be arranged at the top of 
the casing 6 supporting on wheels g a trolley /  
having a hook h to engage an eye h1 on a cross

bar h* at the top of each bundle, or the bundles 
may hâve rollers on which they can be pushed 
into position. Spécification 285,783 also is re- 
ferred to.

285<603. B rookc,
G . Dec. 10, 1926.

R . G ., and B rooke,

lle.ating uater.— In steam-jet water-heaters, 
steam from a single source at the same pressure 
is divided into three or more conoentric streams 
iutroduoed into the ccmbining cône at points in 
its length such that each stream of sinaller 
diameter extends beyond a stream of larger 
diameter. A construction comprises a combining 
cône 1 and concentric con«s 3, 6, 7 projecting 
further tlie ncarer the centre, ail being supplied 
with steam from one souroe. Various moaified 
means of mounting the cônes are described. 
Several combiniug-cones may be mounted on a

nc.i.
> 1
"

j-7

■ ■ ri

single steam chamber supplving the jets in 
parallel. Spécification 5744/i5, [Class 71, In- 
jectors Ac.J, is referred to.

285,6*16. U re, A . 1*1. Feb. 16, 1927.

Boilers.—The boiler B has a forwardly-inclined 
front face and has a front-to-back depüi at the 
top which is less than one-half of the correspond- 
ing dimension at the deepest part; a flue D 
extends up the back to the oven bottom flue F. 
A damper E provided with a cleaning-door G 
closes the flue D when desired.
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2 8 5 ,6 7 9 . M a ste r , P . S . April 4, 1927.
JJLTIMHEAT® 

VIRTUAL MUSEUM

Composite boilers; inter- 
nally-fired boilers.— Appa
rat us for heating water com
prises a cistem 3 fi lied 
with water from a ball-tap 
5, a water-tube coil 10 
in communication with the 
interior of the cistem 3, 
n draw-off pipe 18 con- 
nected to the coil and a 
source of beat impinging 
on the coil throughout its 
longth and upon a métal 
surface of the cistem. The 
coil 10 may be fitted telow 
the cistem as in Fig. 1 or 
in vertical flue tubes 19 
Fig. 2. The coil may be continued in the form 
of a straight length 12 through the water in the 
cistem, the draw-off pipe being connected to the

straight tube.
Référencé has been directed by the Comptroller 

to Spécifications 26397/07, 574/11, and 2339/11.

2 8 5 ,7 8 3 . O w en , W . H . Nov. 16, 1926.

Heating air.— An air heater of the plate type 
bas removable bundles of heating éléments a 
arranged on each side of air inlet and outlet 
duc te d1, d*, the air spaces between the plates 
communicating with the ducte through openings 
a1 y a3. A horizontal partition d séparâtes the 
air iniet duct d1 from the outlet duct d3 so that 
the air passes downwardly while hot waste gases 
pass upwardly in altemate spaces between the 
plates, steam pipes 61 being proyided to act as 
soot blowers. Doors c for removal of the éléments 
are plaeed at the ends of the rows of éléments, as 
d«*-cribed in Spécification 285,550. Two or more ]

2 8 6 ,1 5 8 . T o c c h io ,  M . Aug. 15, 1927.

Gryscrs; composite boilers.—
A water-heater comprises a 
piuralitv of réceptacles 4, 12, 7 
arranged one al>ove the other, a 
flue .» passing through them ail 
*xcept the uppermost, a water 
iacket 6 or spiral tube a round 
the flue, an outer jacket 8, and 
nteans for connecting the 
jackets and réceptacles in sériés.
In the example each réceptacle may hâve a parti
tion to cause the water to traverse the whole sur
face of the réceptacle and a perforated distribut- 
nig ring inay be fitted in the outer jacket.

FIC.4. 7

4 \5

rows of éléments may be superposed in tiers on 
each side of the air ducts.

286 ,513 . Zepp , O. May 18, 1927.

Intcrnally-fired boilor*.— A boiler construoted of 
closed shallow water-holding sections 1 enclosing
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a furnace-chamber 5 is provided with ledges 1® dépendent water Systems, and may hâve gills 4. 
to support a tier of sectional refractory arches 6 The arches may be provided with tapered aper- 
forming grates for fuel. The sections of the cas- ' tures 7. 
ing may be connected so as to supply two in- i

2 8 6 ,7 4 6 . Zieek, A . E . Sept. 2, 1926.

lieating air; feedwaier, hcating.— The flue 
gases from a boiler are led through smoke tubes 
9 which prelieat air passed over the tubes and 
which contain steam superheating tubes 11. Flue 
gases pass downwardly through smoke tubes in 
a casing 2 in multiple pass, and air is led up- 
wardly oyer the tubes in a sinuous course. The 
superheating tubes are placed in the smoke tubes 
of the first flue pass. Feed heating tubes may 
be placed in the smoke tubes of the second and 
third passes. The first pass may be eut out of 
the gas circuit by supplying the gases through au 
inlet 21 at the opposite end of the casing to the 
usual inlet 1. The inlet 21 is normallv clo6ed 
by a hinged plate 22. Flue gases may t>o taken 
from several boiler flue passes to the heater flue 
passes under the control of dampers in the flue 
pipe connections. The heated air may be led

F IC . I

into the second heater flue pass when the boiler 
is under a light load. Spécifications 260,083 and 
279,603 are referred to.

2 8 6 ,7 6 6 . H allid ay , T. Dec. 6, 1926.

ŒD O
Internally-fired boilers. —  A casing a adapted 

to contain a relatively large body of water is 
fitted with one or more fluee b, with spirally 
arranged tapered cross water-tubes b1, as de- 
scribed in Spécification 239,040. A flue may be 
surrounded by a spaced-out circulating-jacket 
having apertures at top and bottom.

2 8 6 ,8 5 4 . D avies, C. Feb. 10, 1927.

Washing - boilers of 
the type in which the 
pan A is supported at 
the lower end by feet 
&c. B are provided with 
covers consisting of an 
outer ring D shaped 
to prevent spilling 
of the contents and a 
central lid E , remov- 
able or hinged to the 
ring D, which can be 
opened without disturb- 
ing a wringer &o. that 
can be mounted on the 
outer ring. A remov- 
able circulât ing device 
bas strengthening cônes

H

B

G at the junction of the tube C with the bottom 
and top. A stepped flange II is attached to tbe 
bottom of the pan to act as a flame protector
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2 8 6 .9 4 2 . B rostrom . F . V -, and A b ild -
g-aard, J . June 21, 1927.

Washing-boiler 8.—In a 
gas-lieated washing or like 
boiler, in which com
bustion occurs in a closed 
space formed by a jacket 2 
a round thè boiler, the only 
inlet for secondary air is 
through the centre of the 
ring burner 12. An aper-
tured baffle wall 7 di vides the combustion 
chamber from an upper chamber 11 to which the 
flue is connected. Botli primary and secondary

Fig. 2, the passage of the bulk of the 
the fuel entering may be varied in 
the front and passing oub through the back grate

U L T IM H E A T ®  
V/IRTIIAI M U S E U M

air may be heated 
outer jacket.

in a space 9 formed by au

2 8 6 .9 5 5 . K.ock, H ., and Q u itt, R . July
15, 1927.

Digestcrs. —  The 
heating ineans of a 
digester comprises 
steam t-ubes 2 enclosed 
within an ascending 
pipe 9 provided at the 
top with downwardlv 
directed orifices 12.
The complété circulat- 
ing device may be 
adjustable in heighfc by 
means extemal to the 
boiler, and the dis- 
tributor 12 may rotate 
under the influence of 
sidewise directed nozzles with or without the 
tube 9. The tube 9 may be made in semi- 
cylindrical parts hinged for easy access of the 
steam tubes. In a îurther modification, the 
heater comprises an annular steam space 
mounted in an extemal circulating pipe con
nected at the bottom and top of the boiler.

287,205. O w ens, J . S . Dec. 7, 1926.

Block-form boilers; intcrnally-fircd boilers.— 
Relates to boilers in which the fire-space 3 is so 
arranged that the fuel is prevented from contact 
Mith the boiler 8, 39 on one or more sides by a 
vertical or steeply-inclined grate 15, 41, the 
upper end of which may be supported by the 
boiler. The heating flue leading to the rear 
uptake 9, 48, is bounded on its lower side by 
the ash-pan 28, 46 and on the upper side by the 
lower edge of the boiler at or about the level 
of the grate 13, 43. The front of the boiler may 
be ribbed as at. 16. By alteration of the position 
°t the damper 36 or, in the boiler, Fig. 6, the 
|sh-pan 46. controlling the draught to the rear 
flue, and that of the canopy 21 with plate 25,

P*. 6S5.

under the boiler, or being more or less directly 
diverted to the top flue or entering the grate at 
the bottom end back of the fire, passing outT 
through the front and top.

\

2 8 7 ,2 7 3 . V en n u m , G . C. Jan. 22, 1927.

FIC I.

Fccdwatcr. heating.— In a boiler comprising a 
steaming section and a superposed water heat
ing section, means for normallv maintaining a 
body of water in the heating section and so pre- 
venting flooding of the steaming section are pro
vided which consisfc of pipes F 14, F 16 extending 
from the bottom of the heating section upward 
to a level corresponding substantially to the top

81. F
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theroof and thence downwardly to the steaming 
section, and a steam and water drum F 18, located 
at the top otf said pipes and into the bottom of 
which the pipe F 14 opens and to which the pipe 
F 16 is connected at a higher level. The steaming 
section comprises a steam and drum B into which 
the pipe F u  leads, and two further drums B 1, B 2 
connected by tubes as shown and is positioned in 
the oj>en top of a fumace chamber C located 
directly beneath it. The heating section com
prises a sériés of headers F  - - F 11 connected by 
pipes F 12 and is located directly above the steam-

2 8 7 ,7 0 4 . H o t p o in t  E le c t r i c  A p p lia n c e  
C o., X itd., and S im s , W . J . Mardi 11, 
1927.

Water supply and 
delivcnj.— A liquid 
heater comprises in 
combination a con
tainer b an inlet pipe 
d passing upwards 
through the base to 
above the liquid 
level, a channel e 
open at both ends 
surrounding tho pipe 
d , a cup-shaped de- 
flector /  over the 
upper end of the in
let pipe and within
the channel, and a liquid level-determining 
outlet pipe c passing through the base a o f the 
container with a scum trap c1 over it.

2 8 7 ,7 3 3 . S m ith , H . T ., and C la rk e ,
E . J . B . April 19, 1927.

Set-pans.—The interior
of the casing 1 is provided 
with a scraper-strip 6 and 
the pan 3 lias a similar 
strip 9 fixed thereto.
AVhen the pan is in position 
for use the two strips are in contact. By rotat- 
ing the pan in the casing the surfaces of both 
pan and casing are scraped for the removal of 
soofc &c., which falls to the bottom.

ing section in a single pass from the furnace 
chamber. The pressures in the drums B, F 15 are 
equalized by a tube F 18 connecting the top of 
each, while steam vent pipes F 17 leading Irom 
the lower part of the heating section into the 
top of the drum F 15 may be provided. In opera
tion, water enters the heating section through a 
pipe F 13 and after passing tlieretlirough is led 
by the pipe F 14 to the drum F 14 and from thence 
to the steaming section by the pipe F 18. A 
superheater D and air-heater II are provided as 
shown.

2 8 7 ,7 4 0 . B a i le y ,
W . May 3, 1927.

TC. Z., and B u r ç c s s ,

Heating water.— Cold water supplied directh 
to a boiler 1 from an external main 2, is con- 
trolled by a valve 15 operated by a float 12 in 
accordance with the level in the hot water tan;
4. Circulating connections 3, 7 and a vent G 
are provided.

2 8 8 ,3 3 2 . E r n s t e in  e t  C ie , F .
1927, [Convention date].

Washing-boilcrs.— A cylinder 5 is secured to 
perforated false bottom 4 of the washing tank - 
and contains a tube 10 having an internai spirf 
thread 11. A serew propeller 12 is rotated witlii 
the tube, for example, by an electric motor 1
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the water raised l>eing deflected by a baffle plate
18. The direction of circulation may be 
reversed. The tank i.s heated by gas, electricity,

coal or otherwise and may be 
heat-insulating cover.

2 8 8 .4 4 3 . L a m b e r t . A . J .,  and L a m b e r t
H e a t e r  de E n g in e e r in g  C o ., L td . Mav
2, 1927.

InternaUy-fired boilers.— A water heater com
prises shallow rectangular cells through which 
the water flows preferably in succession heated 
by flame or internai electric résistances, arranged 
jil a plurality of groups, some or ail of the in- 
dividual cells of one or more groups being 
secured together in sériés by readily detacliable 
connections and some or ail of the groups them- 
selves are also secured together by détachable 
connections. In the example, the internai walls 
of the cells are corrugated. Certain of the top 
cells 34 are secured by fixed connections 35, 
certain of the lower cells 37 are secured by de- |

tachablo connections, while the groups consti- 
tuted by the cells 34, 37 are united by détachable 
and adjustable connections 38.

2 8 8 .4 5 3 . O lb r ic h t , H . M . May 25, 1927,

Feedwater, heating.—An auxiliary steam con
denser, fltted in the conduit c between the 
exhaust a of the power plant and the main con
denser b. is provided with a water réceptacle s 
communicating with a réservoir u from which 
the hot water may be withdrawn for use as 
boiler feedwater. The auxiliary condenser com
primes superposed spraying-nozzles h adapted to 
direct films of water outwardly against a sériés 
of rings o of decreasing diameter downwardly, 
the space between the nozzles h and the ré
ceptacle s l>eing fltted with spaced conical rings 
P to permit the residual steam to pass to the 
main condenser b. The réservoir «  is fltted with 
a gauge y and a float iv connected to a valve x 
in the pipe c supporting the nozzles h.

288 ,545 . A k t . - G e s .  B r o w n , B o v e r i ,  e t
C ie. April 11. 1927, [Convention date']

Feedwater, heating.— lu steam plant employ
a s  turbines 1, 2 in parallel each with an 
Associated feed-heater 7, 8 heated by tapped 
steam, the feed pipes are interconnected before 
jhe heaters, the flow through an y preheater 
heing controlled by valves 13, 14 in accordance 
"ith t lie- load on the correspond in g'turbine. The 
^ntrol is effected by the pressure in the oil- 
«ctuated regulating-system of the turbine plant.

The Spécification as open to inspection under 
^ct. 91 (3) (a) comprises also control effected

electricially from the generator driven by the 
turbine or according to the steam pressure at the 
tapping point. Tliis subject-matter does not 
appear in the Spécification as accepted.
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2 8 8 .5 9 4 . B a s t ia n - M o r le y  C o-, (Assignées of Morley, J. P.). April 13, 19*27, [ fou- 
rem f ion date].

Intcrnally-fircd boilers.—In a heat- 
ing apparut us, described as a water 
heater, a lieab exchauging element 4 
comprises a unit having intégral con
duits for heating gases and for liquid 
to be lieated. The conduits are 
lormed by deeply indented side walls 
symmetrically arranged, the element 
being mounted withiu a container I e 
and shrouded by a casing 17° having 
an upward extension 17& encircling a 
tlue 14 connected to the upper end 16 
of the element. Water can enter 
the outer bays b, Fig. 3, past the 
lower end of the casing 17a and is 
discharged at the upper end of the extension 17fe. 
Hot gases from a burner 8 sweep over tho surface 
of the inner bays a, Fig. 3, and escape by the 
fîue 14. In modifications, the indented sides 
of the unit 4 are of regular formation, Fig. 9, 
or of sinuous formation with curved surfaces and 
the central flue passage into which the indenta
tion project mav be straight or zig-zag. lnstead 
of mounting the heating element in a large con
tainer as shown it may be mounted in a smaller 
casing connected by circulation pipes to a 
réservoir.

The Spécification as open to inspection under

F IG .26 FI C I

forflue gases are separate, and passages 68 
water are forrtied l>etwecn them. This modifi

Sect. 91 (3) (a) comprises also a form of heating cation now forms the subject-matter of Speci 
element, Fig. *26, in which the conduits 04 for 1 cation .‘X)0,618.

2 8 8 .6 5 0 . C a s t c l la z z i ,  A . April 15, 1927, 
[Convention date],

F I G .9.

Heating liquids.—The heating effect of steam 
in a pipe 3, 12, 24, traversing a liquid-container 
2, 11. 23, for example, a radiator for heating 
buildings, is raised by controlling the amount of 
heating surface covered by condensate. The 
heating pipe 3 is connected at its end to piping 
Systems serving for eupplv o f steam and removal 
of condensate the pressures at inlet and outlet

being substantially equal. In the examples, ono 
steam main serves for bot h purposes, the heatei 
being connected directly at the outlet an 
through an uprising siphon-pipe at the inlel 
The heating pipes may be inclined, Fig. 1, c 
horizontal, Figs. 5, 8. The control may l>e 
effected (1) by discharging the condensate froi 
the heating body by au overflow, the sill level 
which can be altered ; (2) by discharging the con- 
densate through an opening having a giv< 
passage area and working with a given head; (3) 
by discharging the condensate .through an opei 
ing of determined area delivering into a spj 
which is maintained at a given pressure, 
carrying out (1) the variable weir may fafl 
obtained by a sliding plate 5, Fig. 1, the stei 
pipe 1 6erving also for carrying away condensi 
being connected to the heating bodv at each en< 
In place of a sliding plate a flexible tube < 
movable inverted U pipe may be used. Fig. 5 
shows a method of carrying out (2) a sliding 
plate 17 controlling an aperture 18. weirs 16, lfl 
being, also provfded. A rotating cylindrical valve 
or a flexible tube may replace the weir 19. Tl 
method (3) may be cnrried ont as shown in Fil 
8. in which diaphragms 25. 26, 28 are provi< 
in the heating body 24. the aperture 27 being  ̂
definite area. An outlet siphon 29 is provi< 
with long and short branches 30. 31 which < 
be put into communication by passages m
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valved tube 32. This valve 33 will control the 
différence in pressure in the two branches of the 
siphon, and hence the rate of outflow of con
densate in conjunction with the fixed aperture 
27. The heating effect may be varied auto- 
inatically accord ing to the température of the 
liquid heated, or at will from some distant point. 
Eig. 9 shows a liquid, for oxample, mercury, 
filled bulb 42 in connection with which is a glass 
tube 41 having a plunger 40 operating a plonger

U L T IM H E A T ®  
V I R T U A L  M U S E U M

.‘38 which Controls the passage 34 connet Umt-ibâ, 
two branches of the siphon 29, Fig. 8. H the 
bulb 42 is immersed in the liquid "to be heated 
the température will be kept constant. If the 
bulb is not so immersed but is surrounded by an 
electric heating-resistance control o f the valve 
and hence of the heating may be effected from a 
distance and may be exerted over one or more 
heating bodies simultaneously.

2 8 8 ,8 4 9 . C a n n o n , X\ .June I , 1927.

288 ,9 06 . E s t a b r o o k . O. L . Oct. 6, 1927.

Heating water.— To con- Fl G.2
trol the circulation between 
a boiler and a hot water 
tank, means are provided 
to restrict the flow from 
tho lx>iler to the tank on 
drawing off hot water from 
tlie tank. In the example, 
a sliding sleeve valve 28 in 
a fitting 20 mounted on top 
°f the tank and open at its 
lower end to the hot water.
10 the normal position 
^hown permits water from 
the boiler to flow into the» tank through the pipe 
17 and aperture 31. On opening a tap on the 
^•rvice pipe 26 the valve 28 rises bringing a small 
j*perture 32 opposite the pipe 17, the large open- 
,nÇ. allowing water to pass from the tank to 
dHivery. The valve lias a guide slot 30 and a 

t̂aall relief aperture 33.

2 8 9 .2 3 7 . I t t c K e a n . J . G ., and J o n e s .
R . T . March 26, 1927.

Heating liquids.— Appa- 
ratus for heating oil iVc. 
comprises a chamber 5 pro
vided with a plug compart- 
ment- 4 and a heating 
element 6 adjustable longi- 
tudinally in the plug corn- 
partment to vary the heat
ing effect. The chamber lins an inlet 2 and 
outlet 3. The heating element comprises a tube 
provided with ffexible steam connections 15, 16, 
fitted with valves 17, and is carried by a rod 
adapted to slide in an eye formed on the chamber 
5 and fitted with a set screw for securing tlie 
lieater in tlie required position.

(Jcysers are constructed 
so that internai trays, 
vessels, covers, chimney 
and funnel for introduction 
of water, tank, gas burner 
and water pipe can be 
readily removed from the 
casing or re-positioned 
lherewith. In Fig. 1, tlie 
top vessel 23, trays 16 - - 
20 and collector 9 are each 
supported by hooks engag- 
ing sockets on the casing, 
and by rod s 16& - - 20&. or 
hracket 7. The casing may 
Ix* heat-insulated and may 
open on one side as n door. 
In Fig. 9, the trays <&c. are 
mounted one on the. other, 
hot gases passing upwards 
through openings 38, 33 - - 
36 through which also 
passes tlie descend ing 
water. Spécifications
159,751 and 200,028 are 
referred to.
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CLASS 64 (i), HEATING LIQCIDS 4c.

2 8 9 .3 0 1 . W y n d h a m , J . N ., and W y n d -  
h a m . S . l i .  July 29, 1927.

Fecdwatcr, heating.— Steam-lieated tubes 4 
are mounted in a casing 1 through which feed- 
water passes, there being a conduit 5 opening to 
the casing at eacli end 17, 18, whereby water 
admitted to the heating chamber through a 
nozzle 13 sets up through the conduit 5 a return 
flow of lesser heated water from the discharge 
end of the casing; the hottest water passes ont 
at 7 to the boiler.

wall, carrying straight tubes c project in g 
horizontally into the water or steam space and 
united at their inner ends by a lwader g and 
tube plate / ,  a domed plate h with division h1 
covering the outer tube plate d. A separate 
supply of water is heated by passage through the 
tubes c. _______ •_________

2 8 9 ,8 4 4 . D ig e o n , C.
vent ion date'].

May 4, 1927, [Con-

FIC.4.

^ f n ?
U L T IM H E A T ®  

M U S E U M

2 8 9 .9 4 8 . W a ts o n , G - Feb. 3, 1927.

Doiler8.—The rectangular brickwork 
shell of an incinerator is replaced at 
one corner by a boiler, the structure 
being held together by angle plates b 
and straps t , u. The boiler is of 
vertical type and lias an internai flue 
crossed by water-tubes p and in align- 
ment with the external chimney g.

2 8 9 .6 2 2 . IV Iarshall, L . April 9. 1927.

Heating water.— A horizontal boiler is fitted 
with a tube-plate d over an opening in one end

%

Intcrnally-fircd boiters.— Two separate lieatin; 
means are used wholly or partially acting on th 
sanie heating parts of a boiler for central heating. 
In the example, Fig. 1. the opposite slab-lil 
walls 1, 2 of a tire chamber, with coal grate 
are provided with ribs or corrugations on bol 
sides. those 8 on the outer sides serving to spj 
the slabs from the insiilating walls 6, 7 to pr< 
vide flue-spaces through which pass the 
from gas or liquid-fuel lnirners 4. 5. 
flue connections are provided, the exit 
chamber U  conneeted with the side fines 
controlled by a register 15. In the 
Fig. 4, addition water-walls 6°. la are 
and a gas or liquid-fuel cooking range 
combined with the boiler. In the cooker 
burners 26 supply heat to roasting and b 
ovens 25, 24, baffles 27 l>eing provided.
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U L T IM H E A T ®  
V I R T U A L  M U S E U M

2 9 0 ,4 9 6 . B crndorfer M e t a  Uw are n - 
t 'a brik  A .  K r u p p  A k t .-G e s .  Juue att
1927, [ Convention date].

2 9 0 ,4 4 3 . C rig -h ton . J ., and W rig -h t, J .
May 19, 1927.

Heating water.—A
cold-wàter feed-cistern 
S and bot - water 
storage tank C are 
mounted togefcher upon 
tubular supports H, P,
\\ which serve also to 
conduct water to and 
away from the tanks, 
ail connections to 
extemal pi ping being 
made at» the Jower ends 
of the supports at the 
joint* of attachaient of 
the feet W 1, II2. An 
air-space may separate 
the two tanks.

FI CI.

Boiling-pans.—A double walled cooking vessel 
&c. is provided within the jacket c with a single 
partition b having fine openings l thus dividing 
the jacket* into two separate compartments I ,  I I .  
The heating steam is admitted to one I and is 
forced in thin jets through the openings l on to 
the surlace a to be heated. Spécification 255,364, 
[Clas8 64 (iii), Surface apparatus &c.], is 
referred to.

2 9 0 .5 9 8 . A u x il ia ir e  d e s  C h e m in s  de  F e r  e t  d e  l 'I n d u s t r ie .  May 16. 1927,
[Convention date].

Fccdicatcr, heating. — 
Feedwater, s u p  p 1 i e d 
through the pipe 35 by a 
eold-feed cvlinder 30 of 
the pump 36, is sprayed 
through a perforated pipe 
7 in a chamber 6 to which 
exhaust steam is admitted 
th - pii>es .‘38. 2. 20.
and regulator 1. Tnder the 
pressure existing in the 
chamber 6 water is trans- 
ferred through a water 
seal 21. 22 to compartment 
9 of chamber B. where 
conta ined air is released 
and it overflows a weir 9a
to compartment 10 from 
which the hot-feed cvlinder
31 of the pump draws to 
deliver to the l>oi!er inlet- 
fitting 32. Additional weirs 
10». lia , control the 
passage of heated water 
,n succession to further 
compartments 12, 27. From 

surplus water passes to 
suction chamber 13

"hifh is also connected to 
tender tank 15. Flood-



U L T I M H E A T ®  
V IR T U A L  M U S E U M

CLASS 64 (i), HEATING LIQUIDS &c.

in g of the tank B is relieved through the pipe 
11, connecte*! to compartment 27, which is open 
to the atmosphère through a restricted nozzle 
11&. The tank B  is mounted as high on the 
boiler as is practicable to enable the discharge 
to be effected under a head of water. The con
nection between tlie chamber 6 and the main 
exhaust pipe 38 is controlled by the regulator 
1. Fig. 5, comprising a valve 48 normally held 
up and in the open position by a spring 41. The 
space above a piston 42 communicates through 
a connection 40 with the chamber B, and if pres

sure rises therein the supplv of steam to the 
heating compartment 6 is reduced or cut-off. A 
smaller piston 52 is subjected on its under sidc 
to the pressure of steam odmitted to the main 
engines and an attached valve 5.3 is kept- closed. 
On shutting olï the engines. the valve 5.3 opens 
and admits live steam to the space above the 
piston 42 thus clœing the valve 4.3 and prevent- 
ing any dépréssion in the exhaust pipes 38 l>eing 
commumcated to the chamber 6. Exhaust steam 
from auxiliarv engines can be supplied to the 

i heating chamber through the pipe 20".

2 9 1 .0 6 1 . D e b o r . H . May 25, 1927, [Coh- 
r  eut ion date'].

2 9 1 ,3 2 0 . r u d e s ,  T .  S . Tan. 16, 1028. 
Addition to 140,184, [Class 09 (i), llydraulic 
apparatus &c.].

Digestcrs. —  A boiler for 
resisting high internai pres
sure has a corrugated wall a 
with bars b or équivalent re
inforcing members. Suoh 
lxirs &c. may be secured in 
end plates aud i>e braced 
with supporting bands along 
their length or with a 
helically-wound coil. If the container be divided 
by a diaphragm extending circumferentially out- 
side the container, the bars &c. may pass through
holes in the annular extension.

2 9 1 .3 6 4 . H a u t ie r ,  C. May 30, 1927, [Con-
vention date].

Digesters.—A digester is constructed with the 
body of non-oxidizable material such as an inner 
aluminium casing 1 and an outer steel or alumi
nium casing 2, insulating material 4 being 
arranged between the casings in the side walls 
and not at the bottom. Tlie lid 5 is held to the 
l>ody by a yoke 7 bearing on the lid through 
the medium"of a spring 10, the pressure being 
adjustable by means of the screw 18, the whole 
constituting a safety valve. The central part 8 
of the yoke forms a housing for a piston 16<» on 
a hollow rod 17<* carrying at its upper end a 
whistle 18a. Within the tube 17° is a rod 19 
bearing a valve 20 seating at the lower end of 
the tube 17°. Under internai pressure the piston 
16** and tube 17* are forced upwards against a 
spring 22 and at a predetermined pressure, 
according to the position of the screwed cap 26, 
the rod 19 is prevented from further upward 
movement, an increase in pressure then moving

Heating water.—The bottom c o f a hot water 
cylinder, secured to the side walls a by a double 
seam joint, has a flanged wall lying parallel to 
and matching the side wall of the tank for a 
distance greater than the depth of the seam. 
Preferably an internai ridge c is grooved in the 
side wall a.

the valve seat 21 from the valve 20, the whistle 
being thus operated.



CLASS 64 (i), IIE'ATING LIQUIDS &c.
A

2 9 1 ,4 1 7 . B a s t ia n - M o r le y  C o., (Assig
nées of Clayton, M. A/.). June 4, 1927, fCow- 
vent ion date].

Slab-form boitent.— A heater comprises a fire- 
chamber nnd a plural ity of interconnected fluid- 
confaining sections 6 with flue spaces between, 
into which extend horizontal ribs 19 which are 
ont of horizontal alignment and in staggered 
relation. The lower ends 16 of the sections may 
be inclined. The flue spaces are closed at their 
sides by the insulating walls of the casing.

2 9 1 ,8 9 6 . S a n d c r s ,  G . Mardi 16, 1927.

Heating water.— An annular boiler 1 surround- 
a eooking space is connected through an ad-

justable spring-loaded valve 7 with a 
pipe 5 arranged in an annular water 
having inlet and outlet connections 3, 4. The 
boiler is filled with water or otlier liquid and no 
circulation occurs until the vapour pressure is 
sufficient to lift the valve. The electric heating 
élément is arranged in the boiler or the eooking 
space.

U L T I M H E A T ®  
V IR T U A L  M U S E U M

2 9 1 ,9 1 9 . W ild e r ,  F . L .. M o r r is ,  E .. 
S c h if f ,  S . ,  and K in g ,  E . S . April 6. 1927.

Digeiters.— A rotary 
autoclave for treating 
ores with liquids under 
heat and pressure is 
fitted with a filtering 
partition d and steam 
heating coil e. The 
ores are introduced 
through a removable 
end plate and the 
liquids through cocks 
b. After the treat- 
ment the treating 
liquid is withdrawn 
through a cock c, the
filter retaining the solid residue.

2 9 2 .0 7 0 . C o m p a g n ie  d e s  S u r c h a u t  
fe u ra . June 11, 1927, [Convention date].

Heating liquids. —  
In a heat-exchauger of 
the type in which the 
extent of the lient 
exchange is regulatod 
by varying the amount 
of heat transfer surface 
exposed to both fluids. 
a movable syphonic 
take-olï pipe varies the 
level of liquid in a 
casing d, through 
which tubes a carrying 
another fl nid pass. The 
syphon pipe may be 
counterbalanced by a 
weight p. Réceptacles 
h ensure that the 
syphon is kept filled 
with liquid.

The Spécification as 
open to inspection 
under Sect. 91 (3) fa) 
comprises also a modi-
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fication in which tlie level is controlled manually 
by a vertical sériés of cocks, and another in 
which the speed o f flow of either or botli heat

exclianging fluids is controlled e.g. by suitable 
valves. This subjeet-matter does not appear in 
the Spécification as accepted.

2 9 2 .2 9 6 . V e i t c h ,  J . April 8, 1927.

Heating liquids; jeedwater, 
heating.— Water or otber liquid 
is passed in sériés through 
casings 1, 2, 3 through which 
passes a continuons fine 4. or 
a number of such fines, adapted 
for sériés connection as by a 
spigot and socket joint 13, 14. 
Access to the flues is obtained 
from the ends of the straight 
junction box 15. The passage 
of hot gases is controlled by 
dampers 20, 25. In a modifi
cation the sections are inclined 
and mounted one above the 
other, the flues being con- 
nected by junction boxes.

2 9 2 .5 4 5 . B a n z ,  J . C. June 22. 1927, 
[Convention date']. Yoid [Publishcd under 
Scct. 91 of the Acts].

Block-form boilers.— A water- 
container 1 witli insulating 
jacket 4 is provided with two 
substantially vertical flues 3 
joined by a bend at the top and 
o[>ening" at different levels in 
the base plate. At the lower 
end the bumer 7 is placed. 
Oold water is admitted through 
a fitting S with latéral aper- 
tlires, hot water being drawn 
from an opening 9 which may 
be the upper end of an open 
pipe which. in passing down 
through the container. is 
formed with a loop to act as a 
water seal and tlius create a 
pressure on l>oiling suflicient to 
ci erate a warning whistle. Itcfcrcnce has been diroçted by the Comptrol 

to Spécifications 13347/11, 153,737, and 223,2:

2 9 2 .8 1 1 . B r i l l ,  A . P . Sept. 19, 1927.

Boiter s hâve a heat-regulating element such as 
a thermostat 27 controlling a gas-burner 18, both 
being removable as a single unit from the same 
side of the heater. A drain-cock may l>e dispoeed 
on the same side.

2 9 2 ,8 1 2 . C o m s to c k  de W e s c o t t ,  I n c .9 
W h itn e y , L - F ., and W c a v e r ,  E . A-
Sept. 22, 1927.

Heating uater.— In a réfrigérating System 
in which the réfrigérant vapour is circu-

90



2 9 3 ,6 1 1 . S c h u lz e ,  A . Oet. 15, 1927.

2 9 3 .0 7 7 . J o h n s o n , J . Y . ,  ( / .  G. Farbcn- 
inâustrie Akt.-Gea.). Mardi 3, 1927.

Digestera.— Apparatus for carrying out Chemical 
and other processes, particularly at high tempéra
tures and pressures with gases, liquids, àc., con- 
taining hydrogen, oxygen, or sulphur is made of 
iron particularly free from impurities. The degree 
of puritv must be such that the iron shows under 
tlie microscope no corrosion at the boundaries of 
the grains after treatment at a high température 
with gases or liquids containing oxygen or sulphur 
and preferably in présence o f hydrogen. The 
requisite degree of purity mav be obtained by 
subjecting iron, at high températures and under j 
conditions precluding oxidation, to the action of

Water-tube boilers.—In a boiler having tubes 
c forming the sides and rear walls of the fire

CLASS 04 (i), HEATING LIQUIDS &c.

lated by means of
aspirator d e  v i c e s  
supplied with a vapor- 
i/ed propellant, such as 
mercury, the aspirators 
are provided with 
water-jackets 07. and 
the heated water circu
lâtes through a jacket 
70 around the Hue 9 of 
the propellant vaporizer 
7, and through a 
storage tank 19. from 
which it is drawn, 
e i t h e r directlv or 
through auxiliarv heat- 
ing-devices, for house- 
hold or other purposes.
A thermostatically-con- 
trolled valve 74 allows 
hot-water to be emitted 
from the tank 19 when 
the température rises 
above a predetermined levei.

ULTIMHEAT®
gases which form gaseous compouna MUSEUM

&c.). For 
h hydrog-n

impurities (oxygen, sulphur, carbon, 
example, mild Steel may be treated wi 
at 900° C., or with a weakly oxidiziug mixture of 
hydrogen-water vapour at 550— 000° C. and 150 
atmosphères. The apparatus may be further 
protected with a coating of résistant material such 
as chromium tungsten, uranium, manganèse, 
aluminium, silver, copper, enainel, &c. bpteiti- 
cation 275,062, [C7a«* 32, Distilling &c.], is 
referred to.

2 9 3 ,2 8 2 . M c n n e s s o n . G . Feb. 23, 1928.

ticating w a t e r ; 
water-tubc boilers.—
In a plant for the 
puisâting circulation 
of hot water for 
central heating, corn- 
prising an open 
supply tank 3 deliver- 
iug water intermit- 
tently through a disc- 
valve 20 into lieating- 
tubes 9 in a furnace 
1, the capacity of 
tliese tubes is ar- 
ranged to be at least
equaL to the capacity of the main vertical distri- 
buting pii>es 11 of the System. The tubes 9 may 
l>e embedded in a metallic inass 10. A second set 
of tubes may be arranged in the furnace chamber 
to supply hot water for heating indirectly a 
service supply. The tubes may form a bent loop 
7, 8, 9, Fig. 3, connected at top and bottom G, 10, 
to supply and delivery or may hâve a zig zag 
shaje in élévation.
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>;>ace, the tubes are connected to an upper lieader 
b arranged in the middle of the boiler. The tubes 
open into the lower header a through apertures p 
which increase in size with their distance from 
the feed inlet pipe i. The inlet pipe projects into 
the lower header and is eut obliquely to prevent 
the water from flowing directly into the rear 
tubes. Hollow bars d extend between the rear of 
the bottom header and a tube c across the front 
of the header. The furnace gases escape between 
the upper ends of the rear tubes.

CLASS 64 (i), HEATTNG LIQUIDS &c.

2 9 3 .6 2 1 . C a r tw r iffh t ,
1927.

r. e Kov. 8,

1 Vashing - boilers 
are constructed from 
material rolled to 
produce corrugations 
comprising short and 
long portions 1, 2 
arranged in inter- 
secting planes pre- 
ferably at right 
angles to each other.
The corrugations are 
inclinod to the upper 
and lower edges of
the article, the shorter corrugations being dis* 
posed perpendicular to the surface to act as ribs. 
The corrugations are of such depth that the edges 
of métal sheet so corrugated can be joined, 
beaded, or otherwise treated without first rolling 
out the corrugations. The depth 6 of the corru
gations is advantageously about one fifth o f the 
pitch 7.

2 9 3 ,7 5 9 . L e v e q u e , F ., (Assignée of Challe, 
B.). July 11, 1927, [Converlion date].

forming channels into which project fins 13, B 1, 
B 2 and C1, C2 formed on one or both sides of 
the plates. In the exemples sliown, the fins B, 
B 1, B2 are straight and inight be in contact with 
combustion products while the fins C1, C2 are 
curved and the channel may be used for air to be 
heated. Both sets of fins may be straight and 
set parallel or at any angle.

2 9 4 ,1 9 1 . C a r p in e t i , A . April 20, 1927.

Boilers. —  The boiler 5 of a cooking-stove is 
housed in an extension of the combustion 
chamber 2, and, in the construction shown, is 
of hollow cylindrical form arranged co-axially 
with the chamber. A fiue 0 through the top 
allows a portion of the gases to pass, by way of 
a damper-controlled tube 7, to the outlet 6.

2 9 4 .4 5 1 . F ie d le r . S . G . Feb. 21. 1928.

F I G . 3.

Boilers. —  A boiler 
intended for con
vertible open and 
closed stoves lias a 
lower part 2 of narrow 
depth from front to 
back, and an enlarged 
overhung upper part 4 
with inclined and up- 
wardly diverging front 
and rear walls 24, 24'.
The boiler bas intégral 
pipe sockets 9 at the 
rear and a bulged 
part 10 in front of the 
lower sockets to pro
vide free passage for 
the flow. Access to a 
manhole 5 in the top
is provided through a manhole 19 in the s 
top. The part 2 of the boiler forms the 

I back. and the upper portion 4 is entirely 
rounded by the combustion gases.

Ilcating air.—Cast métal plates A, A 1 - - A4 
liave fins fitting into slots on an adjacent plate



Waler-tube boilers. —  A number of vertical 
pipe-coils A, C are arranged in pairs within an 
inner casing c and are so connected to inlet and 
outlet pipes c, g, which are disposed hetween the 
inner and outer casings c, a, thafc the flow of 
'vater is throngh eacli pair of coils simultaneously. 
The coils in cach pair are serially connected by 
junction boxes r, s.

Digeste rs.—An apparat us for making extracte 
Ac. by steeping, comprises a plurality of con
tainers 1. 8, arranged for passing the liquid 
through them in sériés, each having therein a 
strainer 4 at the lower part and a tubular strainer 
20 extending lengthwise through the materiel to 
be treated. As shown, the strainer 20 has a 
valve 18 and is connected at the top to the 
circulation pipe 0 and at the bottom to the lower

CLASS 04 (i), HEATING LIQUIDS &c.

2 9 4 .7 3 2 . B r u c e , W . J . W . May 20, 1927.

Fecdwalcr, beat- ^
ing.—Excess steam 
from the safety or 
pressure relief valve 
oi a ship’s boiler is 
led into a condenser 
placed within or 
connected with the 
feed tanks in the 
ship's bottom. A 
brandi pipe 4 from 
the main steam pipe 
14 contains a cut-otï 
valve 10 and a pres
sure relief valve 1. 
which is controlled 
by a pilot valve 10 
as described in 
Spécification 281,420. 
f CJass 135, Valves 
&c.]. The brandi 
pipe discharges
excess steam through 
ejector condensers 2 
in the feed tanks 6.
The excess steam may be taken off from the dis
charge cheat of the usual safety valve, and may 
be led into an ejector condenser placed outside 
and in communication with the feed tanks.

2 9 4 .8 4 8 . S e l f ,  S . A ., and S e l f  E n g in e e r 
ing- C o ., l i t d .  Jan. 23, 1928.

2 9 5 ,1 0 6 . H o w d c n  6c C o., 
H u m e , J . H . June 22, 1927.

Heating air.— An air-heater is of the type 
employing assembled pairs of corrugated plates 1 
of which the ridges 2 on each plate of a pair are 
secured together forming ducts 3  for one fluid. 
Adjacent pairs forming sinuous passages 5 or the 
other fluid. Eléments comprise one or more 
pair of plates secured to channel frames 4 at the 
ends, adjacent éléments being connected at the 
end-frames. Fig. 1 shows éléments having a 
single pair o f plates. Fig. 2 shows éléments, the 
frames 4 of which are of sinuous formation. 
Fig. 3 shows éléments having three pairs of 
plates secured to each end-frame. The entrance 
and exit boxes connected to the end-frames may 
be subdivided and valve-controlled to give any 
desired number of passes through the element. 
Assembled banks of éléments are mounted in the 
uptake of a boiler for heating air for combustion.

2 9 5 .8 6 9 . B u s s , W . Xov. 9, 1927.
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ier 4. In one modification the tubular 
st rainer is closed at the top and connectai solely 
to the louer strainer while in another tubular 
strainer is as shown in the figure excepi that the 
connection between the valve 18 and the lower 
st rainer I is omitted. _______

2 9 6 .2 8 7 . H ic k s ,  J . April 26, 1928.

\\ atcr-tubc boilers. —  A 
combustion chamber for a 
fluid-hoater comprises a 
number o f separate 
identical ceramic sections 
*22 mounted one on the 
other, each section includ- 
ing a ring member 24, pre-
ferably split as at 25, and a number of inwardly 
extending baffle éléments 23 staggered in respect 
of those on adjacent sections. In Fig. 1, a water 
coil 20 surrounds the sections 22 within a casing 
11 which lias additional air inlets 29 near the 
top.

2 9 6 .5 2 5 . H a m m o n d , C. F ., and S h a c k le -  
t o n , W . April 13, 1927.

Ileating liquidé.—Liquid is heated and circu
lâtes bv means of a submerged bunwr, in con

nection with tlie tr* atnient of textiles. In Fig. 
1, the humer /  acts on tbe liquid in a sump 
d, aerating it and causing it to 
rise and re-enter the bath under 
the deflecting part h of a throat 
k through which the materials are 
introduced, tiw* liquid being drawn 
through hôte* 7 down the duet c.
Gases escajte by the channel o 
to an outlet 5. % Tlie lid vi may 
be raised by sliding a weight 3,
Fig. 5, along an arm 2. The

FIC 5

3

I

sump d may be central! y situated. Tlie supply 
ot fuel and air to the humer may be controlled 
by a thermostat or by the pressure in the bath. 
Tn Fig. 7, the humer 11 in the sump 10 causes 
the liquid to rise into an upper tank 13 where 
gascs are relensed, whence tiw» liquid retums by 
passages 15, 10 to the vat. Where a high tem
pérature is necessary* the vat may lie jacketed 
and a liquid o f high boiling-point circulated 
through the jacket by a submersible bu mer. 
Spécification 254 i' referred to.

2 9 6 .5 7 7 . B a ld y z a r .  S . Oct. 8, 1927.

Feedwater, heating. —  In a loco
motive boiler a feed-heating tube 19 
passes across the firebox and delivers 
through the rear wall 7 into a water 
epace 11 surrounding the firebox.
Water heated therein is led to the 
forward part of the boiler, preferably 
through a sériés of curved pipes 14 
connecting headers 12, 13. A fire 
arch can lie constituted by a serins 
o f transverse wnter-heating tubas 20.

2 9 6 .6 3 0 . W r if fh t , C ., and J o h n s o n  de 
W r is h t ,  X-td. Feb. 3, 1928.
lloilcTs.— The boiler 25 of a combination range 

is formed with a downwardlv-stepped front part 
26. and rests on the front and rear walls 19, 18 
of a hase block 17, the gases passing to the fine 
beneath the boiler through a central gnp in the 
wall 19.

94
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2 9 6 ,6 8 9 . K e r m o d e , J . J . May 2, 1927.

Heating liquidé. —  Liquid fuel is 
heated on its way to tlie burner by 
passage through a heater which is 
arranged in a furnace or furnace due 
aud is connected to a control tank 
containing water or other liquid, the 
fuel temjierature being regulatable by 
vaiying the quantity of liquid in the 
heater and control tank. Liquid fuel 
supplied under pneumatic pressure 
from a day tank D to a burner B 
passes through a U.tube C1 arranged 
in a water chamber C which is 
arranged in the furnace and is con
nected by pipes / 4, c3, to a control 
tank F  at a higher level. The tank F is fed 
with water through an opening / '  which is either 
left open .to the atmosphère or is fitted with a 
plug having a vent pipe /*. The flame from the 
burner beats the water in the chamber C and 
causes by thermosyphonie action a circulation ol

ULTIMHEAT® 
VIRTUAL MUSEUM

water lietween the chamber C and tank F. The 
water level in the tank is indicated by a gauge 
/2 htted with a drain cock f .  Where a constant 
water supply is available, the tank F  may be ftrd 
with water through a cistern fitted with an 
ndjustnble float-controlled valve.

2 9 7 ,1 4 8 . P a t t i s o n ,  C. M . .lune IC, 1927.

Internally-fircd boiler*.—Fig. 1 shows a boiler 
similar in construction to tliat described in 
Spécification 241.264 except that the fins or bars 
I l  extend completely across the water-jacketed 
passages through which the combustion gases are 
drawn bv a fan 7.

2 9 7 ,1 5 8 . H e e n a n  de F r o u d e , Z itd ., and
W a lk c r ,  G . H . June 23, 1927.

Heating by friction.—A hydraulic absorption 
apparatus for the génération of heat comprise? 
tho combination with a hydraulic absorption 
apparatus of a heat accumulator, the steam 
space in which is connected with the interior of 
tlie hydraulic absorption apparatus at a point or 
points at or near the centre of the vortex or 
vortices set up the rein, where under running 
conditions the pressure is relatively low. A heat 
generator A comprising a hydraulic brake similar 
to that described in Spécification 24949/10.

[Cla88 100 (ii), Dynamometers &c.], lias a rotor B 
on a shaft 111 driven from a prime mover. 
Passages c formed in the vanes.of the stator C 
connect the points corresponding to the centres 
of the vortices with annular spaces c and these 
are connected through a valve d by a pipe D to 
tlie steam space c of an accumulator E. Passages 
c2 formed in tlie vanes, of the stator connect the 
water spaces lietween tlie vanes with annular 
spaces c* and water inlets F 1 terminâting in a 
single pipe F. The water outlet pipe G is con

nected to the annular space B2 surround ing the 
rotor. The pipes F , G are connected to the 
water space of the accumulator through a dis- 
tributing valve II controlled through a rod from 
a governor (not sliown). Thus when the inlet is 
wide open and outlet almost closed the power 
ahsorbing éléments are packed full of water and 
the power consumée! is a maximum and when 
the inlet is nearly closed and the outlet wide 
open, the power consumed is a minimum. A



pump J, valves e -, cz between the valve II and 
the accumulator E, and a valve d in the pipe 
P . The distributing valve II comprises four 
pistons mounted in the rod K and adapted to 
control six parts h1 - - Ji®. In a modification, 
fcwo butterfly valves are employed one in the

Heating water. —  A combined hot-water 
réservoir and feed tank is provided with a 
taj>ered cold-water inlet funnel A  a conical fitting 
B for the flow pipe connection, having an aper- 
ture at its lower end, and a draw-off fitting C 
with a perforated extension pipe.

“ W F  K X ] 8 ' ’ and B u c h e r t - (Assi^  *

h  cdu'atcr, heating.—A furnace air 
heater applicable also for heating 
water consists of a number of tubular 
éléments through which the gas passes 
and is subjected to centrifugal action, 
thereby causing the dust to pass out 
through latéral apertures. One form 
of tubular element is shown in Figs. 
ô, î)a. and consists of a métal tube a 
split longitudinally to form an opening 
a1; the tube contains a Steel strip a2 
twisted into a helical form to cause 
the gases to rotate. In another form 
the split tube contains a wire hélix 
upon its inner surface. In  another 
form two tubes a, a5, Fig. 7, are used; 
the inner tube a contain* fhe hélix and 
causes the séparation of o.e dust while 
the liquid or gas to be heated passes 
through the space between the tubes. 
The tubular éléments are built into 
units of the sector type, as shown in 
Fig. 0, or the rectangle type as shown 
in Fig. 10. A plate b is arranged near 
the lower end of each unit casing d to 
catch the separated dust and lead it 
to the disebarge opening from whence 
it is taken by a worm or other con-
vever back to the combustion cham-%

ULTIMHEAT® 
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-Circulâting passage J is preferably employed so 
that the pressure of the water supplied through 
the pipe F  mav be in excess of the pressure 
head between the level of the water in the 
accumulator E and the pressure in the device A. 
Suitable isolating valves / ,  g are arranged be
tween the device A and the distributing valve
H. valves ;, j l between the valve II and tlu-

pipe F and the other in the pipe G and there 
are connected to tlie rod the valve II being dis- 
pensed with.

2 9 7 ,2 9 6 . A r t h u r ,  S . C ., and A r th u r .
H . H . April 17, 1929.
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ber. A number of rcctangle-units are shown 
combined in Fig. 1 to form a pre-heater 
and separator, the apparat us being provided 
with connected valves /*, g2 to eontrol 
the flow of gases. A motor j 2 oj>erates
the valves so that the nuits are open in pairs. 
With the parts in the position shown, tlie hot 
combustion gases enter the lower rear open
ing i2, pass through a valve and upwards through 
the unit c2, where they yield their heat and dust, 
then emerge through the upper open valve and 
pass out through the conduit h2. The cold air 
to be lieated enters through conduit h\ passes 
through an open upper valve, through the unit 
c\  where it is heated and escapes through open
ing i1. After a certain time the valves are oper- 
ated to change the units in use. In the form 
shown in Fig. 2, the units are built into a cylin- 
drical form. The cold air to be heated enters 
through the pipe w2 and passes through a rotary 
slide n to the tubular heaters. It leaves the 
heater by the lower rotary slide o and pipe o2. 
The hot guses enter by the pipe ni3, pass through 
the tubular members not covered by the slides 
n, o, and leave the apparatus by the pipe m * .  
The separated dust is collected by conical collec- 
tor sheet b2 and may be withdrnwn through the 
hollow shaft /> and the pipe p1. In another form 
the pipes and slides ri, o are stationary, while 
the tubular structure is rotatable.

2 9 7 .4 5 1 . S u lz e r  F r è r e s  S o c .
Sept. 22, 1027, [Convention date].

A n on .

FIC.I. FIC.2.

/ 2 -

f l 7 /

A “ 1
JQ.

1

J J
7 1

cvlimler 10 of aluminium, east iron, oeramic 
matenal mserted in the central flue nd made 
gas-tight at the points 11, 12. The source ol 
heat may be an air-pressure oil-burner 7, and the 
outer walls of the generator may be protected bv 
msulotion 6. In the modification shown in I V  
2, in wliieh a gas burner 15 is emploved, thé 
liner may consist of a lower section 16 havin<» 
gills 14, an intermediate section 17 having ribs 
providing a helical flue 20, and an upper section 
18, the upper joint 30 being bolow (lie lowest 
liquid level. The sectioji 18 is separated by an 
insulating space from the wall of the generator. 
The lower sections may be of aluminium and the 
section 18 of ceramic material or cast iron coated 
with asbestos or other heat- insolation. The 
humer is arranged within a cover 24 and 
supplied with air through passages 21.

in iiiii'— f in i
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2 9 7 .6 0 8 . T h o m p s o n . H . A ., and 
S w in n e y  B r o s . ,  L t d . TVc. 10. 1927.

V rot ecting-plate* for boiler*.— The parts of the 
generator of an absorption ref lige rat ing appara
tus liable to corrosion due to heat and condensed 
moisture are protected by n liner, preferably 
removable. which may be in part of heat-eon- 
ducting material such as aluminium and in part 
of ceramic material. The invention may be 
applied to eontinuous-ejele apparatus, but is 
pnrticularlv applicable to reversing apparatus, in 
Mhich the générâtor-absorber 1, Fig. 1, may be 
lorrned of wrought-iron tubes 2. 3 welded to end 
covers 4, 5. The liner may be a continuous

Pi. fi35. * - 97

Heating liquid*. —  lu an ail-fuel heating ap
paratus of the kind comprising a casing traversed 
by tubes through which the fuel circulâtes, the 
cover-plates d, which are spaced npart from the 
tube plates b so as to form the fuel spaces d1. 
are extended downwardly to form the end walls 
of the humer chamber e and are provided with 
flanges /  forming feet on which the apparatus is 
supported. An asbestos-lined sheet-metal casing 
g ex tends between the cover-plates d and en
closes the burner and heater ehambers e, h. An 
outlet ; fitted with a baffle j l  #is provided in the 
casing g. Two bnrners k projecting into the 
burner chamber are fed with oil under pressure 
from a tank l supported hy lugs * on one cover- 
plate d. The top of this cover-pinte is extended 
over the tank to form a protecting hood n. The 
tank 1 is fitted with an air pump f, n pressure 
gnuge m, and a pressure release te.

G
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2 9 7 ,7 2 8 . G e a r in  &  S o n s ,  I itd ., 1*1., and
C u llc n , J . R .  Sept. 26, 1027, [ Convention
date].

Digcstcrs.—A sleam-jacketed digester 5 for 
use in treating fatty residues has a jacketed base 
16, a perforated false bettom 18 on whick are 
mounted perforated draining tubes or cônes 21, 
and a cover 8. Charging is effected at 9 and tke 
treated material is discharged at 13. Steam at 
a pressure of 5— 40 lbs. is passed through the 
charge by me ans of a valve 24 and escapes 
through a valve 26 lo a condenser, and steam at 
a pressure of 30—80 lbs., and at a correspondingly 
higher température, is fed to the jacket through 
a valve 28. Fat collects in the space 19 and is 
removed by cîosing the valve 24, opening a 
steam supply valve 25 in the cover and a valve 
23 in a discharge pipe 22. When the digestion 
is completed suction is applied to the treated 
material to remove moisture before discharge is 
effected.

LIQUIPS &c.

2 9 7 .9 4 3 . C o n d u it , G . W . Feb. 18, 1928.

Fcedwater, heating.— k  device for softening 
water comprises trays 11, 12, 13, fitted with 
baffles and inclîned altemately in opposite direc
tions. The water, supplied through a pipe 22, 
falls through openings 23 from one tray to that 
below and is received in a tank 14, which is 
fitted with baffles 27 and has at one end a sériés 
of outlet apertures 24. The trays are supported 
one upon another, the lowest being supported by

the tank 14, and the whole forming a rectangular 
. structure, which may be suspended by stays 21 

within the steam space of a boiler. The water 
passing through the apertures 24 joins the main 
body of water in the boiler. The baffle plates 
25, 26 may hâve one large or a sériés of small 
apertures for the passage of water therethrough. 
As shown, the trays and tank each consist of two 
parts which are fixed together by boite 30.

2 9 8 ,3 9 4 . B a r r a le t ,  J . K .,  and N ew  
G e y s e r s ,  I itd . Nov. 18, 1927. Addition 
to 238,678.

Geysers according to the parent Spécification 
are modified so that while the main‘water spaces 
g are supported indopendentlv on the base / ,  the 
fretted portion surrounding the bumer chamber 
is made in sections b of arc-uate formation adapted 
to slide laterally in a circular patli, for example, 
in grooves e in the base and at the top in a 
channel formed by suitably moulding the outer 
plate g1 of the water jacket.

F I C . 3.
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2 9 8 ,4 1 3 . J a c k s o n , E . Dec. 00, 1927.

Water delivery; i-,_________
internally - f  i r e d :
boilers. —  A water- 7 W  ^
lieater or boiler 1 re?
with central chamber \f
2 is mounted below '
a counter or Jike *
fixture 5 and is a Üv| f —
separate unit from \ $/, /
the fountain carrv- /
ing the flue 7 and h *
expansion deliverv — ft— —
pipe 13, mounted -| -
airectly above it, N -/ /
connections being £ ~ — — 
made by détachable t—i V ? 4
unions. The foun- -~=*
tain may be in the 9
form of a water LHHTIj L IÎZT J
jacketed vessel 6 
arranged round the
flue 7 and adapted to contain and heat urns 15 
or the like. Spécification 244,594 is referred to.

justing cocks 13, 14, lo  on the coil x  the circula
tion through the tubes may be varied. Breezing 
of the water in the radiator is thereby prevented 
and starting of the engine facilitated. In an 
alternative arrangement the lamp lieats a straight 
tube connecting the ends of flexible tubes placed 
under the car bonnet.

2 9 9 ,2 6 5 . M ajug*a , 2>. T . April 5, 1928.

2 9 9 ,2 2 6 . L a m p  M a n u fa c t u r in g  C o., 
Zitd-, and P u n te r , J . W . Dec. 21, 1927.

298,4 :14. H o d g k is o n ,
1927.

Water delivery.— The ex
pansion box 0 of a caf̂ é or 
like boiler is situated 
within the gas-escape flue. 
An expansion pipe 5l frc.m 
the inner water chamber 2 
leads into the bottorn of the 
box, and one or more latéral 
draw-off pipes 71, 9 are 
provided, the inner ends of 
which may be upturned. 
The overflow pipe 10 may 
be extended within the box 
to below the level of the 
upturned ends of the draw- 
off pipes.

F . H . Dec. 30, 

FIC.I.

InternaUy-fired boilers.—An outer horizontal 
cylindrical shell 1 is provided with a central fire 
tube 4 enlarged at the furaace end as at 5, and 
an inner smoke-flue member with both sides con
centras with the fire tube and having the cross 
section of a gapped ring. Longitudinal parti
tions divide the flue member so that flue-gases 
pass forward from a connection 16 with the fire 
tube through compartment 6, rearward through 
compartments 7, 7l and finaîly forward again 
through compartments 8, 81 to side flues 19, 18l 
in the setting.

2 9 9 ,2 8 1 . S o c .  Xl’ A u x il ia ir e  d e s  C h em in s
d e  F e r  e t  d e  T X n d u s tr ie . Jan. 20, 1928, 
[Convention date] . Addition to 290,598.

Freezing, preventing, cir- 
culating attachments for.— 
A long-burning lamp 1 
beats the .water in a closed 
coil x having attached 
flexibl6 tubes 16, 17 which 
are passed under the 
bonnet of a motor-car 
engine and secured together 
by a coupling 18. By ad-

Feedwater, heating.— In a feed-heating plant 
according to the parent Spécification the mixing 
compartment A and the réservoir compartment 
B are connected by a conduit 60 having a non- 
return valve as at 62 which opérâtes to close 
under the normal steam pressure in the heating 
chamber A  but permits back-flow if the steam 
pressure fails. Tbis device may replace the 
valve-attachaient of the regulator in the parent 
Spécification or may be used additionally.

G2*99
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Heating air.—Air supplied to & fumace by a 
blower o is lieated by hot liquid circulâting 
through a pipo-coil n and deriving its heat from 
xhe products of combustion passing through the 
tubes h of a heat exchanger mounted in the 
smoke stack. The circulation is muintained by 
a pump l through pipes / ,  k, m. In a modifica
tion the incoming air and the outgoing gases 
paae through conduits side by side. the tubes 
carrying the liquid medium, for example oil. ex- 
t end ing through both conduits and the oil l»eiiig 
kept in local circulation by a pump in a direc
tion so that it is first heated by the hot gases 
and then beats the air in the adjacent conduit.

B o ilcr s ; feedwaier, heating.—In apparat-us for 
heating l>oilers \c.. and of the kind employing a 
jierforated heat-radiator e , Fig. 1, rendered in
candescent by the combustion of gas which is 
generated in a combined producer a and 
supplied. at the entrance h to the radiator, with 
preheated air, the air for combustion is supplied. 
through the ports r . under pressure. Fig. 1 
shows the invention applied to an annuler fhiid- 
heating device m which is formed with a corru- 
gated inner surface /; and fitted with an interna! 
tuhular bafîle n. In the construction shown in 
Fig. 2. the radiator m is arranged within the fire- 
1m>x of a vertical Iwiiler u, the chimney v of 
which is provided with jackets 1, r  for heating 
feedwater, the lutter lieiug supplied at z and 
passing to the wnter-space te of the boiler 
through a pipe *2. Spécifications 243,00*2 and 
274,280, ( botli in Clas* fil (i), Furnac.es and 

J kilns, Combustion npparatus o f), are referred to.
1 0 0

2 9 9 ,4 3 6 . P r a t ,  E . Oct. 20, 1927, [Con
vention date]. Void [Publiehcd under Sert. 
91 of the AHa],

2 9 9 .2 8 4 . T a y lo r ,  T . W . June 10, 1928.

Block-form boilers.
—  A substanti&liy 
triangular boiler 1, 
rest ing on a fire- 
brick backing 3 
which lias a chon- 
nelled fine fi, is pro- 
vided with a cover 
fi, supported on the 
backing at the rear 
and by the boiler in 
front, to form a flue 
through which the 
hot gases are brought 
over the top of the 
boiler before passing 
to the uptake 7.

2 9 9 ,7 0 6 . S o c .  A n o n . R e c o r d . Oct. 29, 
1927, [Convention date] . Yoid [Puhliêhcd 
under Sect. 91 of th< Acts].

Digcstcrs.—The cover /> FIG.I.
of a digester is fitted with 
a handle 2 having projec- 
tions 1 which prevent t lie 
cover from falling in wlien 
released. Alternat ivelv.
projections may be formed 
intégral with the digester 
body below the rim 3, to 
prevent the cover from 
falling in.

3 0 0 ,2 9 8 - W o lla a to n , T . R . Aug. fi,
1927.
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3 0 0 ,4 7 8 . H o ld e n  6c B r o o l ie ,  L td .,  and 3 0 0 ,6 3 1 . S c h m id t 's c h e
B r o o k c ,  R . W . May 15, 1028. G c s .  Nov. 17. 1927, [ r ......
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Heating liquid*.—Liquid 
heating appar&tus com
prises a steam-jet circulator 
<>f multi-concentric cône 
type with which is com- 
hined valve tneans adapted 
to supply steam to different 
parts of the circulator. In 
the example a valve 12 is 
inovahle axially and accord - 
ing to its position, shuts otT 
steam entirely as shown. 
aliows steam to pass over 
valve-seat 13, through jK»rts 
15, 10 to the central cône 
10 only of a tri-conc circu- 
lator, aliows steam to pass 
between its lower end and 
valve seat 14 to the outer 
cônes 21, 22 only, or in its 
uppermost ]K>sition ad<Jitionally opens ports 16 
so that the heating effect is at its maximum. 
Spécifications 269,984. \Clans 64 (ii), Heating 
systems &c.], and 285,603 are referred to.

3 0 0 ,6 1 8 . B a s t ia n - iv io r lc y  C o., (Assignas 
of Morley% J. P.). April 13, 1927, [Convention 
date]. Dirided on 288,594.

FeedicaUr, heating.—In a motor power plant 
comprising a two-pressure compound steam 
engine and an internai-combustion engine, the 
exhaust gases of the T.C. engine pass hv a pipe 
8 to a feedwater heater 9 for the boiler 1, and 
may then be used in an air preheater. Tlie 
feedwater from the heater 9 may pass through 
a steam gcuerator which is indirectly heated by 
steam from the cooling jackets of the I.C. engine 
cylinders.

FIG.2.

Internally-fircd boileis.
— In a boiler for heat
ing water or geuerating 
steam the heating unit 
58 is sepurable as a 
whole and comprises a 
sériés of spaced longi
tudinal tîue passages t>4 
joining a bell 6-3 above 
the burner to a fine 
pipe 59, water passages 
68 being formed between 
the passages. The unit may be enclosed in a 
casing 71 within a container 57, circulation pas
sages 72 being left at the base of casing 71. or 
the unit may l>e fitted within a casing forming 
a circulatory heater extemal to the main water- 
holding casing 57. Spécification 288,594 is 
referred to.

Heating liquids.—A plant for heating liquids 
by means of one or more submerged fiâmes burn* 
ing in an uprighfc position comprises a container 
a for the material to be heated and au extemal 
burner structure h, m arranged so that the fiaine 
only enters the container, l'ig. 1 shows a rotat- 
ably mounted drurn, with a refractory lining, foi'
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the manufacture ol cernent. During the process 
the fiâmes c bum in an upright position, the 
drum being rotated on trunnions c for the dis
charge of the contents. Fig. 3 shows an eva- 
porator a with inner compartment o. Liquid is 
admitted to the outer container only, at starting, 
and subsequently the valve 8 is opened and 
adjusted to regulate the flow of liquid past the 
flame u, the concentrated liquor being drawn off 
at v.

3 0 1 .2 6 7 . H e r c u le s  P o w d e r  C o., (Assignées of Milliken, M. G.). Feb. 23, 1928, 
[Convention date].
Diycstcrs.—A digester for nitro- 

cellulose comprises a coil C con- 
nected at one end with an agitatiug 
tube A, in which the nitrocellulose is 
mixed with water before being 
forced through the coil C by means 
of puinp 15, and at the other with 
a valve which is held by spring 
n so that it normally opens against 
a given pressure in coil C to dis
charge the nitrocellulose and water.
The coil is jacketed at its inlet 
with a steam heating coil e and its 
outlet with a water cooling coil /, 
and the intermediate part g of the 
coil is covered with insulating rnate- 
rial. The discharge of the nitro
cellulose is facilitated by admission 
of water under pressure through 
pipe E, which is connected through pump F 
either to an independeht water supply or to that 
in or overflowed from tank T) into which the

nitrocellulose is discharged. The apparat us may 
be made of chrome stecl.

3 0 1 ,4 2 6 . A k t ic b o la g -e t  S v e n s k a  
J à r n v à g -s y c r k s ta d e r n a . Nov. 29, 1927, 
[Convention date] . Void [Published under 
Scct. 91 of the Acts],

Heating-liquids.—One of the heat-exchanging 
fluids passes through a tube or tubes 5 of sub- 
stantiallv fiat section curved spirally or helically 
so that the axis of the spiral is parallel to the 
fiat sides. Fig. 1 shows two spirally wound tubes. 
Fig. 3 shows a number of helically wound tubes 
an. The other heat-exchanging fiuid passes 
around the tubes within a casing such as /  which 
may be traversed by heating flues 4.

3 0 1 ,9 9 4 . B a r b e r ,  T . W . Sept. 30, 1927.

Digester8. —  A
vessel A for the sub- 
jection of liquids or 
solids in suspension 
to beat and pressure, 
for example in the 
séparation of oil 
from a magma, is 
adapted for con
tinuons feed and 
automatically con- 
trolled continuons 
discharge. A cham- 
ber B is formed 
within the vessel A 
and is open at the 
top at b. A circu- 
lating tube C with 
baffles II and hoods 
F, G passes down 
into the chamber B, 
which may extend outside the vessel A as skown.
Continuons feed is effected, for example through 
the jets D for magma and N or P for trenting 
liquid. Control of discharge is effected by the 
floats / ,  g% operating valves E, M for oil and im
pôt iti» resj>ectively._____

■  K .
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3 0 2 ,0 7 7 . P e n m a n , J . W . Jan. 31, 1928. tween the rivets of the joint. Thi
effected by providing a number of fin

Digesters.— A false bottom is so fitted in a extending radially inwards from the 
digester as to be slightlv flexible or yielding be-

ULI llilrltn  1
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saw-cuts
eriphety.

3 0 2 ,1 6 4 . S o c ,  F r a n ç a is e  d e s  P o m p e s  
e t  M a c h in e s  W orth in g *ton . Dec. 9, 
1927, [ Convention date). Addition to 276,933.

Feed water t heating. —  la  a feed-heater as in 
the parent Spécification with steam cylinder 1 
operating cold and liot water pump cylinders 2, 
3, the cold feed being delivered to and the hot 
water withdrawn from a direct-contact heat- 
chamber 6, the intermediate chamber 14 to 
which excess hot water is delivered by the 
injector 15 is provided with a cold-water spray 
30 to act as an auxiliary condensing means. A 
float valve 31 may control the exit for separated 
gases.

3 0 2 .9 4 2 . F i l t r a t o r s .  L td .,  and S a k s .  V .  V .  June 22, 1927.

Feedwatcr, heating.—Water blown 
down from a boiler a is led into a 
settling chamber b from which clean 
Mater is forced by the steam pressure 
in the chamber up through a pipe x 
into the feed tank c, and from which 
steam is led o£F througn a pressure re- 
ducing valve q to beat the water in 
the tank. Dirty water is blown out of 
the settling chamber either directly 
through a pipe u or through a pipe v 
passing through the water in the feed 
tank.

3 0 4 .2 3 6 . V e d r in s k y ,  A . Jan. 17, 1928,
[Convention date).

Water-tube boiler*.—A liquid heater for spray- 
ing plants &c., comprises a single tube through 
which the liquid is cause to flow spirally 
coiled to form three combustion chambers g, g1, 
g2 for bumers b, b1, b2, the tube /  rising in one 
coil, forming a cluster of coils /3 above the central 
6pace, and descending in the other coil /*, the 
space g2 being formed by the concave sides of 
the coils /  and f*. The coils are enclosed in a 
dôme d within an outer casing e with perforated 
top c1. Liquid flow is controlled by a stop-cock 
in a portable tank connected to the heater by a 
tube x on which a cock h is fitted having a mini
mum setting. This cock can be opened further 
as desired by a lever i2 placed near the handle a2, 
whereby a rack i rotâtes the wheel h1 fixed to 
the plug of the cock h.
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144. P a t c r s o n .  F . A ., 
G la s s o n , A . Uct. 17, 1027.

and M c -

Gcysers.—A direct-contact 
geyser comprises a casing 5 
witli lower conical inner wall 
7 forming a liot-water col- 
lector witli delivery 24. an 
npper inner wall 10 to protect 
the casing from tbe bot gases 
passing aronnd the deHector 
0, a cross water-pipe 13 witli 
two upwardly directed jets
14 and au upper detlector
15 in combination with a 
gas burner witli outlet pipe
16 flattened to form a slot- 
like opening. Spécification 
9460/95 is reluired to.

may be displaced or arrauged at an angle with 
respect to the other part. The outletr conduits 
11, 12 are connected to supply conduits 111, 121, 
Fig. 4, from which are lud branches 112, 12*, 
merging into a common outlet brandi 10 fitted 
with a nozzle 20. A mixing valve 21, regulatable 
to détermine the proportions of air to be de-

livered Iroin the two branches, is fitted in the 
branch 19, and nozzles 2$ may lie arrauged in 
the conduits 111, 121. In the case of the ventila
tion of ships the branches 111, 121 are arrauged 
uuder the deck beams, the branches 112, 122 
beiug taken otT in the space intermediate two 
beams.

3 0 4 ,4 4 6 . S t e w a r t ,  A . W . Dec. 30, 1927.

3 0 4 ,5 5 2 . N o b b s , C. O . May 31, 1928.

Heaiing air. —  Air heating and ventilating 
apparatus comprises a casing 2 containing a 
heater 1 and divided by a partition 3 ex tend in g 
a cross the heater into two compartments 4, 5 in 
each of which air may pass to the heater and to 
a (tassage 41 by passing the same in proportions ( 
dépending ii|>on the position of a valve 13, 14, at 
the inlet end of the compartment, and two ducts 
11, 12, leading from the outlets of the compart
ments. are connected to a nozzle or nozzles for 
delivering air from the ducts. A fan 8 delivers 
air through a duct 10 into the top of the casing 
2, and the valves 13, 14 are ndapted to he oper- 
ated by handles 16 to take up any position be- 
tween the extreme positions of closure of the 
heating and bye-pass j>assages. A valve 17 may 
be fitted in the duct 10. Part of the partition 3

Block-jorm boilers.— A liot-water boiler B with 
insulating jacket A is divided by a coud uct ing 
partition F into a lower hoating compartment II 
and an upper storage compartment to which cold 
water is fed and to which the hot water draw-off 
pipe O is connected. The lower compartment is 
heated, as for example by electrical beat ers K 
controlled by a thermostat L, and is connected to 
the upper compartment by a relatively narrow 
internai vertical channel (î formed between au 
upward extension of the conducting partition and 
the shell of the boiler.
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3 0 4 ,5 9 0 . G r a e tz e r ,
[Convention date].

O . Jan. 21, 1928,

Water 8upply and de- 
livenj.— Jn autcmatic water 
sijpply cisterns haviug 
electrical heating means, 
the inlet valve e for the 
qlling of the cisterns is 
automaticülly closed or 
opened by ineans of a 
movable cistern a which is 
suspended and acts as a 
weight and is provided 
with a variable counter 
weight, the cistern itself 
thus directly forniing the
regulator of the inflow. When the outlet tap a 
is opened and water is drawn ofï, the cistern a 
rises and, by ineans of chain and pulley r, 
opens the supply valve e on the supply pipe. 
Should the cistern a subséquently fill up, it 
lowers and closes the aupply valve e. For obtaiu- 
iug quick o|»eiiing and closing moveinents, varions 
arrangement» of gearing, sucli as gear wheels ot 
unequal size, or inteiTupted gearing of two dif
ferent ratios, may be ^interposed between the 
wheel c and the spindle of the valve c , or the 
chain wheel c may be inade ellipticul.

3 0 4 .6 7 5 . B a a t ia n -M o r le y
nées o f (iinther, II. F .). Jan. 24, 
vent ion date’].

ULTIMHEAT®
V IRTU AL M U SEU M

Iilock-form boilers. —  A 
water heater comprises a 
tank 3 with Hue 9 and a 
wall .'*« euclosing the 
humer 11 above which is a 
spreader 8 communicating 
by a neck 7 with the bot- 
toni of the tank and 
through a pipe with the 
top thereof. The burner 
supply through a pipe 12 
is regulated by a thermo
stat 1 extending into the 
valve chamber 13.

3 0 4 ,9 1 6 . L y o n »  6c C o., Xitel., J ., and 
S a lm u n , J - Jau. 24, 1928.

Set-pans. —  An uni 
4 is mounted in a 
jacket 3 containing 
l i o a t  • transmitting 
liquid heated for ex- 
ample by a steam coil 
2, the heating beiug 
controlled bv a thermo- 
stat- the sensitive élé
ment 5® of which 
extends into the urn 4 
and may, as shown, be 
conceutric with the urn

3 0 5 .1 8 1 . I n t e r n a t io n a l  G e n e r a l  E le c 
t r i c  C o., In c - , (Assignées of AUgemeinc 
Elektricitàts-Ges.). Fob. 1, 1928, [Conoeu-
tion date].

/

Fcedwatcr, heating. —  The upper part of a 
fced-lieater is surrounded by a chamber n into 
which feedwater. after traversing the tubes i, l 
in single or triple pass, falls over the edge of 
the upper tube-plate ni. Air. disengaged in the 
chamber n and. if a triple pass is used. the 
chamber h is withdrawn through a pipe p con- 
nected to a source of vacuum such as the con
denser c. Steam for heating is tapped from the 
turbine d through a pipe c. A pressure-eqiializ- 
ing vesscl s may l>e fitted to the fecd pipe qt 
with a connection to the air-pipe /».
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3 0 5 ,2 0 5 . S t r a t f o r d ,  C. W . Feb. 2, 1928,
Intemally-fired boilcis.—Fluids 

are lieated by projecting through 
h plurality of jets against the cx- 
terior of a lieated stationary cylin- 
drica! surface, the jets being uni- 
formly spaced circumferentiallv.
In the example, a stiîl is shown 
having two burners 4 delivering 
into fines 3 connected by outside 
Hues 6 with a passage 7 to a 
smoke stack. I^iquid in the still 
is drawn by a subinerged pump 
with inlet IG and is delivered 
through ring headers 8, pipes 9 
and jets 10 at higli velocity on to 
the surface of the flues 3. The jets may be 
inclined to cause a rotary movemenfc round the 
Hue. A modification with an external pump and 
a single flue is described. A centrifugal sepa- 
rator comprising a tangential inlet 20, a hood 19 
with uptake 21, and a fan 22 is provided, through

[Contention date'].

wliich feed-liquid is supplied, to remove vapour. 
The application of the rnethod of heating to 
steam generators and to the heating of liquids 
generally is mentioned. Spécification 280,727, 
[Cla88 32, Distilling &c.], is referred to.

3 0 5 .5 3 1 . G o o d y e a r  T ir e  <Sc R u b b e r  
C o., (Assignées of Andrews, G. G.). Feb. 6, 
1928, [Convention date].

Digesters. —  Itubber 
moulds are cleaned by 
immersion in an alka- 
line solution under 
beat and pressure. A 
pair of vessels H  are 
employed wliich are 
connected by a pipe 12 
litted with a valve 1-3

and an exhaust valve 35. Each vessel is fur- 
nished with a steam jacket 22 and with a remov- 
able cover 33 adapted to be secured by lugs. In 
use, a mould 41 is placed in the bottom of the 
vessel and covered with cleaning solution 40, 
after which the cover 33 is secured in position 
and steam is circulated through the jacket 22 to 
vapome the solution. After treatment, the 
valve 13 is opened to permit the solution to pass 
to the other vessel ; this operation may be 
assisted by steam admitted through a pipe 27.

3 0 5 ,5 6 4 . B r i t i s h  A r e a  R e g -u la to rs ,
L td .. and X «indsay, T . Nov. 7, 1927.
Addition to 261,196.

Veedwatcr, heating.— In the rnethod described 
in the parent Spécification for automatically con- 
trolling the température of superlieated steam, 
and for heating water, in which the steam

is divided into two controlled portions by a ther- 
mostatic relay valve, one of which is passed 
through a tubular water heater to reduce its tem
pérature, and then mixed with the other portion, 
the tubular water heater is replaced by a direct 
contact heater, in which the steam is passed into 
the water, or the water is sprayed into the steam.

3 0 5 ,5 7 7 . G e n e r a l  C a r b o n ic  C o., (Assig- ing rubber, cooking &c. The heating chamber is
nees of Minor, H. /?.). Feb. 7, 1928, [Cou- first supplied with an inert gas at a controllablo 
vention date]. pressure and then with steam or like heated gas

at a fixed higher pressure, the température being 
Digesters.—-Eclates to apparatus for heating by controlled by varying the pressure of the inert

steam and the like of the kind used for vulcaniz- gas, so that the partial pressure of the steam &c.
is thereby varied.

•»

3 0 5 ,7 5 5 . T a n s le y ,  G . £ .  Dec. 8, 1927.

Heating air.— An air heater comprises headers 
A, B joined by coucentric tubes C, D so that air

passes through the annular spaces between the 
tubes, while products of combustion in the flue 
E deflected by baffles F pass through the inner 
tubes and about the outer tubes. Both or either
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sets of tubes are provided with gills, projections 
or fins either iuside or outside or both. Specifi-

U L T IM H E A T ®  
V IR T U A L  M U S E U M

3 0 6 .2 0 9 . P e t e r s ,  J . A . Nov. 28, 1927.

TYashing-boilers.—A 
wasliing-boiler of the 
type in which a single 
pan G is supported at 
or near the bottom is 
provided with a skirt 
II forining a heat 
chamber round the 
lower part of the wall 
of the boiler substanti- 
ally prevcnting fumes from the burner from 
rising around the upper part of the pan. In 
some cases the skirt may be fitted with a flue 
pipe K or, when outwardly extending as shown, 
a sériés o f holes may be positroned near the 
lower edge. In a modification the skirt may be 
extended upwards to form a close-fitting jacket 
round the pan.

cations 19291/11, [Class 64 (iii), Surface appa- 
ratus &*c.], and 2(50,174 are referred to.

3 0 6 ,2 7 4 . G r e e n , F . W . Feb. 10, 1928.

Vccdwater, heating.— Eibbed 
headers and tubes E of a fuel 
economizer are strengthened by 
wrapping tightly around them 
steel bands D which may be in 
the hollows between the spiral 
ribs F  or may be embedded in 
the métal of the tube by cast- 
ing the tube round it.

i pressing upon the lid through a spring k. A 
modification is mentioned in which a rod passes 
through the bottom of the vessel and the lid and 
is secured by a nut or clamp lever.

3 0 7 ,0 2 7 . G a s v e ra rb e itu n g 's g 'e s . Marc h 
1, 1928, [ Convention date].

3 0 6 ,8 3 0 . F r i t s c h ,  W ., F r i t s c h ,  P . ,  and 
F r i t s c h ,  O ., (trading as sh a 1
Feb. 24, 1928, [Convention date] . Yoid
[Publishcd under Sect. 91 of the Acts].

Digesters. —  The 
lid b of a cooking 
vessel a is secured 
against the opening 
by a clamp extern! - 
ing from a plate e 
bearing against the 
bottom of the vessel. 
In the example, side 
extensions f  of the 
plate e curry forks 
into which fit the 
ends of the yoke h 
which tears a screw

Heating gases.— Iïydrogen for use in catalytic 
réactions is lieated by passage through a heat 
exchangcr in counter current with an inert gas 
such as nitrogen. The inert gas may be heated 
by passing it through a tube heated by direct 
flame or by molten métal. Preliminary heating 
of the cohi gases to a température not greater 
than 400° C. is obtained by heat exchange with 
gases from the reaction. The gases may also be 
heated by passing them through a purification 
catalyst, and the heating effect so produced may 
be increased by the addition of carbon monoxide 
or oxygen, e.g. by the addition of 3 to 5 per cent 
of oxygen. Catalysts are employed for the puri
fication contamine metals of the eighth group or 
compounds which are couvert ed into those 
metals. The water formed in the purification 
process may be removed by drying or freezing in 
known manner.
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3 0 7 ,1 6 1 . M i i t t h c u s  <&. Y a t c s ,  L td ., and S t o t t .  O. Jan. 10. 1928.

Heating air.—In connec- 
tion with au air-beatiug fan 
a, passages c, d extending 
radially inwards are pro- 
vided in tlie volute alter- 
nate of which are open to 
liot gases and the air de- 
livered by the fan. In the 
example the hot gases are 
formed by oil burners i in 
pipes h conneeted with 1 lie 
passages by pipes / .  Upon 
tlie shaft j an impeller may 
be mounted for supplying 
air to the burners and an 
impeller k for moving the 
hot gases through t lie pas
sages c in the fan volute. 
Sj>ecification 203t>9/06 is 
referred to.

3 0 7 ,2 5 3 . L w a r t .  J . W . May 25, 1028.

Boilcrs ; freczing, 
precenting, circulai in g 
attachaient* for. —  In 
u device comprising a 
main storage tank 1 
and a supplementary 
tank 2 to whicli a 
source of beat is con- 
tinuously applied. au 
element 0. or éléments, 
of good heat-conduct- 
ing material extends 
partly into the con
tainer 2 so as to occupy 
a considérable volume 
of the spaee thereof 
(e.g. '/jth ) and the 
remaiuder is in close 
proximity to the source of beat 7. An annular 
extension 5 may surround the source of beat. The 
container 2 and connecting pipes 3, 4 may bo 
heavily lagged.

3 0 7 .6 6 9 . B ü n d u c n s , T ., and B ü n d tfc n s ,
I-, Jime 13. 1028.

Block-form boiter*. 
—A gas-heated flued 
l»oiler A is mounted 
in a tire brick or 
like casing B, with 
an unrestricted flue- 
spaee C l>etween, 
above a gns-burner 
wi th two rings 1>. 
D 1. either or hot h of 
whicli may be used 
at one time.

PIC.2.

3 0 7 ,8 5 0 . N a a m lo o z c  V c n n o o t s c h a p  
IV Ia a tsch a p p ij v o o r  U itv in d in trcn  v an  
B ik k e r s  e n  B a r g e b o c r .  Mardi 11, 
1028, [ Convention date].

Heating tvater.—The 
gas supply to a water 
heater is redueed or 
eut off after the water 
lias been at lioiling 
point for a time by 
the collection of cou- 
deiisate from the 
steain generated in a 
vessel into which dips 
a pif** conveying gas to 
the bunier. In t lie 
example, Fig. 1. the 
gas supply to burners 
4 at the lower end of a 
H -shaped flue 3. 
liasses through a cham- 
ber 16 supplied with gas through a tube 18 and 
connected to the burners by a tube 17 having a 
notch 19 at its lower ojieu end. Steam gener
ated in a vessel 11. which may be a compartiment 
of the main water heater. passes b\ the svplion 
13 to a collector 15 and thence to the chamber 
16. A bye-poss passage 20 may lead gas to a pilot 
humer. The condensate-level tube 22 lias a eock
at its other end, to reset the apparat us, which 
may be inter-connected with the draw-off tap 10. 
Tn Fig. 3 the steam from a kettle 25 is con- 
densed and colleeted in a cham ber 16 cnrried by 
the hot-plate 26.
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Set-pans. —  A heating and circulâting device 
particularlv for brewiug vais comprises obliquely 
upward-pointing heating éléments t> enclosed 
within sleeve tubes open at bo t h ends and 
shown as constructed in two removable parts 
S, 9 Eacli sleeve is provided with a discharge 
hood 12 and the éléments are so placed as to 
couse a circnmferential circulation. Additional 
heaters 3, for example fed with lower pressure 
steam, may be placed horizontnlly in the lower 
part of the vessel.

CLASS tM (i), HEATING LlQÜIDS itc.

3 0 7 ,8 8 4 . G assb erger,
1928. [Convention date].

G - Mardi 1."». pipe 10 leading to a Hue H coiled in
in a water cistern 7. The induction 
iagged, and provided with a 
Feed water may be 
bore coiled tube 20
Hue. The main draw-ofr pipe 22 may be flexible 
with its open end supported by a float 23.

ULTIMHEAT® 
y iR J ^ L  MUSEUM

be

supplied through a narrow 
in the induction pipe and

3 0 8 .1 9 5 . G cak c, W . H . G ., K crr ,
I . W ., and R oach, H . Mardi 19. 1928. 
[Convention date].

Bloch fonn hoilers; annidar hoilers; composite 
hoilers.—A small continuously-buming gas 
humer 9 delivors into a water-jacketed induction

The Spécification as open to inspection under 
Sect. 91 (3^ (a) comprises also the use of a non- 
jaeketed induction pipe 10, Fig. 2 (Canccllcd) 
narrowed to cause a comparative slowing of the 
gases through the larger diameter tube of the 
flue 8. This subject-matter does not appear in 
the Spécification as accepted.

308 ,964 . Soc. I /A n x ilia r e  des Chem ins de F er et de F ln d u strie . April 2. 1928, 
[Convention date]. Addition to 290,598.
Fccdicatcr, heating. —  The 

regulator valve of the exhaust 
steam supply to the heater 
chamber of the parent Spéci
fication is modified to be sliut 
on stoppage of the steam 
pressure from t lie main engine 
exhaust or the feed pump. In 
Fig. 1 the main regulator valve 
43 normally beld open by the 
spring 41 is eaused to sliut if 
the pressure in the heater- 
chamber rises by the action of 
the piston 42 forced down bv 
pressure communicated through 
the pipe 40. A separate piston 
or pistons fiO, fil is kept in 
raised position under the pres
sure of the main engine or feed 
pump exhaust, through connec
tions 58, 59. If one or both 
f'ail, as wlien the engine h sliut 
oiï, the piston falls and a finger 
04 or 65 depresses the stem 66 
and main valve 43. The eon-

FIG.I.
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:rol may be effected mechanically as in Fig. 5 
where the feed-pump piston rod causes a crank 
82 to rotate, a roller running up the cam con
tour 09 forces the cône 87 against a spring 88 
and a bell-crank lever 90 causes a pull on a cable 
94 whereby a lever 95 is held ont of contact with 
the stem 60. On stoppage of the feed pump the 
cône is moved bv the spring, the tension on the

cable is relieved and the lever depresses the 
spindle 66 and the attached regulator valve. 
Provision is made for bye-passing the exhaust 
from other auxiliaries, which normallv would go 
to the lieater cliamber, for example the air com- 
pressor, to the atmosphère on stoppage of the 
feed pump.

3 0 9 ,0 8 2 . Lam arche,
[ Convention date].

C. April 4, 1028,

Water-tube boilers; water delivery.— A coil 
tube water heater 10 is connected at its two ends 
by pipes 8, 9 with separate channels 2, 3 in an 
element 1° to which also a control cock 1 on the 
supply pipe for cold water is attached. The 
boiler with its heating means e.g. a gas burner 
15 is mounted in an insulated casing 18 provided 
with a central refractory tube 11.

18. /0.
is w s s m

F1C.I.

3 0 9 ,2 2 2 . H am m ond, C. F ., and Shackle- 
ton , W . Jan. 6, 1928.

Heating water.— A heating System for build
ings comprises an air-lift apparatus receiving 
combustion gases from a submersible burner, 
connected to the head of the cold-liquid retum 
column of the circulating System so as to beat 
and raise liquid to a tank at the head of the hot 
descending column. The combined heating and 
air-lift apparatus illustrated may be situated at 
the top of a building and connected with the 
radiators by a descending hot-water pipe a and

rising cold-water pipe b. The submersible 
burner h projects into the foot of the air-lift 
tube / ,  which projects downwards into a chamber 
d. The tube /  passes through a beat interchange 
chamber l to a separator m  having an anuular 
deflector r. An annular space t is iormed in the 
cover q , which also projects downwards into the 
chamber m to form a water seal. A  delivery 
pipe w opens into a tank x  at the top of the 
descending hot-water pipe a, and the rising cold 
water pipe b opens into the top of the chamber 
l. The water level in the chamber l is con- 
trolled by a float valve in a chamber z. The 
fuel and air supplied to the burner may be con- 
trolled by a thermostat subject to the tempéra
ture of water in the pipe bt or the chamber m , 
or the tank x. In operation, the aerated water 
in the column /  overfiows into the chamber m 
where gases are separated and pass into the space 
t . The hot water overfiows into the tank x and 
passes down through pipes a, displacing cold 
water up the pipe b and into the chamber 1, 
where it passes over the baffles p and meets the 
hot gases which hâve passed downwards from 
space t through passage 8 to the underside of 
the sériés of baffles. The cooled gases finally 
escapo through opening 9. In a modification, 
the separating chamber m , heat interchanger ?, 
and air-lift tube are ail separated, and connected 
by pipes. In another modification, the water 
directly lieated by the submerged combustion 
burner does not pass into the heating System, 
but is isolated in a separate chamber. The com
bustion products are thus purified, and are then 
supplied to a separate air-lift pipe. Spécifica
tion 265,254 is referred to.
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3 0 9 ,5 7 0 . Akt.-Cres. der 
fabriken  E schcr, W y ss ,
13, 1928, [Convention date].

M asch in en - 
c t  Cie. April

Feedwater, heating.—The fluid passing through 
the tubes of a heat exchanger 2, for example a 
feedwater heater, passes two pressure-plates 3, 4 
one on eit-her side of the exchanger, the pressures 
existing on each side of cach plate being com- 
municated to the sides of two connected pistons 
8, 11 by pipes 7, 9 and 10, 12. On the breaking 
of a tube in the exchanger 2, the pressure différ
ences set up cause the pistons 8, 11, and a third 
piston 15 in a separate cylindor, to move against 
the pressure of a spring 14. This allows pressure 
fluid to pass to stop-cocks 5, 6 through pipes 
16, 18 and shut them, the fluid under treatment 
thon being bve-passed through valve 29 and 
pipe 28.

NG.I. /S

U L T IM H E A T ®  
V IR T U A L  M U S E U M

3 1 0 ,1 5 7 . Scrck  R a d ia to rs . Xitel., P urchase, S . N ., and W a rn e r , C. O. Marc h
21, 1928.
Heating liquids.—An oil 

heater of the type compris- 
ing tubes b through which 
the medium, flows and a 
container with baffles i 
around which the oil 

asses, is provided with a 
ye-pass j  having a spring 

or wejght loaded valve k to 
allow oil to pass when the 
viscosity and consequently 
the pressure is high. The 
byo-pass may be central as
shown or external and comprising a duct in the casing a.

b

3 1 0 ,2 1 4 . R ighton . W . J. May 23, 1928.

Geysers— In a water 
heater having a détach
able inner chamber a, 
the 6upporting dise is 
provided with a rim b 
engaging the upper end 
of the inner wall of the 
water jacket d, the 
burner /  is provided 
with moans such as a 
screw i for forcing the 
gas-admission opening 
h of the burner against 
a collar fc, with locating 
stud h1, on the gas sup- 
ply pip© J, and the gey
ser is supported by legs 
m  recting in a dished 
brackefc n.

3 1 0 ,4 3 3 . M a t t h e w s . A . Oct. 26, 1927.

Boilers. —  A boiler 
forming a hot-plate for 
a gas cooking-stove com
prises a shallow métal 
body c with a water - 
space extending unin- 
terruptedly completelv 
round its sides, and 
having an outlet h in the 
upper faco and an inlet g 
in the lower face for 
connection to a storage 
tank. The form shown in
Fig. 1 is supported on the hot-plate frame by 
flanges d. Fig. 3 shows a modification consisting 
of water tubes r connected to a marginal hollow 
frame supported on flanges u.
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310 .5 98 . W o o t t o n ,  G . Feb. 18, 1028.

Bloch-form boiter*.
— A convoluted tube 4 
of good heat-conducting 
material is fitted verti- 
callv within a waterw
container to act as a 
Hue tube for a single 
gas burner 0 over which 
the lower end of the 
tube is directly dis- 
jtosed so that the flaino 
is within the tube. Only 
a short, portion 5 of the 
tube may be convo
luted. Spécification 
17304/04 is referred to.

3 1 0 .6 0 8 . G r e e n . F . D . L ., and G r e e n  dt 
S o n , Z jtd .. E . Mardi 5. 1028.

FIC.3. ,
Heating gazes. —  In / .  B^ .0 B. 

air or gas lieaters built 
up of tul>es A having 
l>ox ends B clamped 
together, a grpove E 
being provided around 
each box portion to take 
asbestos rope or other 
packing, tlie open edge 
B 1 of each box portion 
is formed as a knife 
edge to reduce loss of
pressure. The tubes may be plain or provided 
with external and internai gills D, and may 
be built up in a flue, air or hot gases passing 
through the tubes in parallel or through groups 
of tubes in sériés while liot gases or air pass 
around the tubes. The boxes are clamped to
gether by liolts and bars fitted around the outside 
or bv boit s passing through the sides of the boxes, 
and the outer boxes are cast with (langes F to 
which the gas or air ducting is fixed by boit s 
passing through holes G. Spiral or staggered ribs 
may lie provided and the tubes may be of oval 
section.

3 1 0 .6 1 1 . C la r k s o n , T . March 7, m s .

Internally - f  i r c d FIC.I.
huiler*.— A water heater 
ronsists of two similar 
chambers A, B  with 
inwardly • project ing 
tapering closed - ended 
tul>es F placed opposite 
to one another to form 
the sides of the heating 
spaee, which is rectan- 
gular in cross section 
and which bas a larger 
cross-section al area ai 
its lower end than at ils 
upper end. The plates 
A3, B3 formiug the 
outer walls of tlie chambers may be removable. 
The tulies may be formed intégral with the inuer 
walls of the chambers.

3 1 0 .6 4 3 . S in d a l l ,  R .  A . Aprü 17. 1028.

Dige*ter*. —  In a eookiug retort, spray ing élé
ments are provided in the top and bottom of the 
vessel, the bottom sprayers supplying steam 
whilst the upper sprayers are associated with 
injeetor means which supply water to be sprayed 
with the steam into the top of the retort. The 
retort 5 is closed by a cover G, and steam is 
supplied by a pipe 11 to a spraying head 12 con- 
sisting of radial pipes having jîerforations along 
one side of each pipe. The pipe 11 is controlled 
by a valve 15. At the upper end, the retort wall 
is provided with a number of spaced openings 16, 
closed exteriorly by housings 17. In each open ing 
is fitted an inwardly-eurved perforated spraying 
plate 18. A pipe 19 connects each housing 17 with 
a pipe 20, receiving steam and water from an 
injeetor 23 which is supplied with steam by a 
pipe 20 controlled by a valve 27, and sucks water 
from the bottom of the retort through a pipe 24.
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3 1 0 ,7 9 9 . S u p c r h c a t e r  C o., L t d . .  (Assig- 3 1 1 ,0 5 8 . G r e o n  &. S o n , L td .,
nees of Comvaanic de* Sure h auteurs). Anril T a n a le v . G . E . Marc h 30 199.8

V I R T U A L  M U S E U M
E ., and

30, 1926, [Convention date].

Heating air; heat- 
ing water.—An appar- 
atus for heating a 
tluid comprises the 
passage of tlie heating 
superheated fluid in 
counterflow, at a high 
speed while it retains 
superheat, and at a 
very mue h lower 
speed when the su|>er- 
heat bas beeu lo*t.
In the example the 
tluid to be heated 
j)ûsses in at d and out 
aty, in counterflow to 
the heating fluid 
which enter* at- c and 
passes through ele- 
ineuts each compris- 
ing a pipe b for tlie 
high-speed part, and
a connecting pipe i, a lieader h and condensing 
tubes k closed at the top for tlie condensing part, 
the condensate flou ing out at m.

3 1 1 ,0 1 0 . B a b c o c k  A. W ilc o x , E td .,
(Habcock d Wilcox Co.). Feb. 9, 1928.

b'rcdirater. heating.— A feed lieater comprises 
a uumber of headers at each end, some at least 
of which are provided with rows of tube open- 
ings formed into groups, each lieader being pro
vided with handholes opposite altemate group6 
of tube openings. In the example shown, the 
tubes are in groups of two, and tubes 221, 222 
aro accessible for cleaning through the liand- 
hole 25 and tubes 223, 224 through the hand- 
liole 251 of the header 145. Tubes 225, 226, 
and 227. 228, of altemate groups are accessible 
through handholes of the headers at the opposite 
end of the heater.

Feed water. hrat- 
ing.— A feed-heater 
for water - t u b e  
boiler* comprises 
two drums A. B 
one above the other 
in a flue-way, con- 
nected by s t e e l  
tubes C carrying 
riugs or eorrugated 
e n  v é l o  p e s  F.. 
Baffles F  cause tlie
heating 
take a 
pat h.
269,500

gases to 
circuitous 

Sj»ecification 
is referred

to.

3 1 1 ,4 4 1 . B a r r a le t ,  T . E ., B a rra le t*  
J . H -, and N ew  G e y s e r s .  E td . Feb. 10,
1929.

Intcrnally-fircd boiler9.— A water heater is of 
the tvne comprising a boiler and a storage 
vessel br tank, the upper end of the water 
heater being adapted to deliver hot water to the 
tank through a valve in a pipe which is 
extended to connect with the delivery pipe, the 
lower ends of the boiler and storage being con- 
nected. The boiler comprises a geyser of the 
tubular or chamber heating type "fitted with 
fins or conductors on the heating surface as 
described in Spécification 187,674. In the 
example the outflow pipe c  from the geyser de- 
livers normallv to the tank b through the valve

113• eP*. •«*>. TT
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/. On drawing of! at any tap l the valve /  
closes and, if the water in the tank is cold, ail 
water pases through the geyser and pipes c ,  g  
to the distributing pipe j .  If the water in the 
tank is bot, a light valve i at the junction of 
the deliverv pipe j  with the tank and with the 
pipe g , ope ns and water is drawn from both the 
geyser and the tank.

is above the normal through a pipe cgntaining a 
valve 9 ,  which opens automatically upon the l œ s  
of water pressure between the inlet and outlet 
of the heaters exceeding a certain value. Each 
heater may hâve a separate by-pass and auto- 
matic valve. The bye-paaa and the automatic 
valves may be arranged inside the heater-. 
Spécification 2097/00, [C7a*a 123, Steam 
générât..rs ], is referred to.

3 1 2 ,1 1 2 . K itch cn , J ., Herring-, E ., and 
B alm forth  de Co., E td ., T . Feb. 18, 
1928.

F ! G I.

Heating water.—À vessel 1 with heating tubes 
5 in the lower part bas baffles 13 extending 
away from the walls toward and then down- 
ward on either 6ide of the heating element to 
direct cool liquid entering by inlets 4 to below 
the tubes 5. Apertures 14 enable liquid in the 
vessel to circulate over the heating element. 
Make-up liquid can enter by a perforated tube 
15 at the base of the vessel.

3 1 2 ,1 5 7 . A k t—O es. B row n, B overi, et 
Cie. May 21, 1928, [ C o n v e n t i o n  d a t e ] .

F 1 0 . 1 .

F e e d i c a t e r , h e a t i n g .—The feedwater normally 
supplied to a boiler 17 by a pump 6 through 
heaters 7, 8 is partly bye-passed when the supply
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3 1 2 ,3 3 2 . F i l t r a t o r s ,  Xitel., and S a k s ,
V . V . May 24, 1929. [ A  S p é c i f i c a t i o n  t c a s  
l a id  open t o  i n s p e c t i o n  u n d e r  S e c t . 91 o f  t h e  
Acta, M a y  25, 1929], D r a w i n g  s to S p é c i f i 
c a t i o n ,

F c e d w a t c r , h e a t i n g .— ln apparatus comprising 
a settling chamber into which water blown down 
from a boiler is led and from which 6team is 
taken off to heat the water in a feed tank, as 
described in Spécification 302,942, the feed tank 
is placod at a level not higher than the settling 
chamber._______

312 ,429 . W h ite , A . E ., (Bastion-Morte y
C o . ) .  March 20, 1928.

/ ntemaily-fired boilers. —  A spreader 10, for 
mounting above the gas humer in boilers, corn- 
prises conical upper and lower walls 10*. 10& 
forming a liquid heating and circulating 
chamber through which flue passages 24 extend. 
Circulation through the spreader is effected bv 
cold liquid entering by the annulus being 
directed by two passages 20 to the outer edge of 
the spreader, deliverv of heated water taking 
place by way of the central pipe 25.
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3 1 2 ,7 8 9 . Senior, J. A . May 18, 1928.

Block-form boilers.—A boiler adapted for con
nection with the circulation pipes of a fire-place 
boiler for alternative or additional heating by 
ga8, comprises a fiat cylindrical casing 1 with 
top and bottom tube plates 2, 3 joined by flue 
tubes 3®, the upper plate being formed to 
accommodate a pan or kettle and the body being 
provided with upper and lower pipe connections 
6, 7, for attachaient to the circulation System.

3 1 3 ,0 4 1 . Schiele, E- E . R . A ., and 
W ittinburg-, F . H ., (trading as Freyer, 
H. O., [Firm of]), and Margrolis, A . Juse
5, 1928, [Convention date'].

Heating water.— An o|»en hot water réservoir 
re6ting at or below ground level and rising to a 
height corresponding to the highest static pres
sure, may also be used to receive expansion

water in a heating System. lleatcd 
distributed to pipes E leadiug to i
réservoir of different température, e u _____
being kept substantially distinct by plates K. 
Water may be drawn off as deaired bv varie.» 
zone delivery pipes H  leading to u collecter J.

U L I I M h t A  I w
V IR T U A L  MUSEUM
in the

In a modification, Fig. 2, a réservoir A has a 
single zone plate and is conneeted by a pipe B 
with a cïosed réservoir C the level ol the water 
in which is lower than that in the réservoir A 
which maintains a presMire in réservoir C corre- 
sponding to that of steam liberated from super- 
heated water fed through the pipe D.

3 1 3 ,0 5 1 . Sig-gr A k t .-G e s . .Tune 5, 1928, [Contention date].

Digesters.— In a vessel for cook- 
ing under pressure, an inner re- 
movable pot 2 fit6 closely and is 
alrnost completely contnined within 
au outer one-piece pot 1, which has 
fixed lugs 3 engaged by a removnble 
yoke-like cross member 5, which has 
a screw 6 pressing on the lid 7 of 
the inner pot, the lid being re- 
movable on slackening the screw.
The inner pot is of aluminium and 
the outer of iron.

The Spécification as open to 
inspection under Sect. 91 (3) (a) 
comprises also one or more inner 
pots 17, 17l placed preferably on a 
perforated water vessel 14 above an 
electric heating unit 10 in the base 
of the outer pot. This subject-matter does not 
appear in the Spécification as accepted.

FI G 4 (QvweUedJ

3 1 3 ,3 4 5 . M orton  d&. Co., E td ., R ., and are titted with hoods 3 modified to iaciiitate
R obinson, P . July 11, 1928. accœs to the tubes. In the examples. Fig. 1

shows a hood fitted with doors 6 hinged at 7, 
Digesters; boiUng-pans.— Yessels 1 in which Fig. 3 shows a vertically divided hood and super-

liquids are heated by means of steam tubes 2 j imposed baffle 5, the two parts being adapted to
H a115
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ruu apart on rollers 12 mounted on rails 10, 
while in Fig. 5 th© hood is pivot ally mounted 
at 17 on a clip 16 with screw means 1*. 19. to

or other dévie© 5 so disposed in the tube tli&t 
on© face is subjected to a pressure wliich dépends 
on th© steam pressure and the heads of water in 
the tube whil© th© other is subjected to a sub- 
stantially constant pressure added to the steam 
pressure. As shown, th© constant pressure is that 
of the column of water in the tube 6, but it may 
be provided bv a spring. By this means water 
is discharged without loss of steatn. Spécifica
tion 290,598 is referred to.

3 1 3 ,6 3 8 . K i r k u o o d .  J . C. P . Feb. 16,
1928.

cause the hood to tilt. Spécifications 113,346, 
[Class 64 (iii), Surface apparatus dkc.]f 244,859 
and 246,624 are referred to.

3 1 3 ,4 8 1 . S o c .  I i ’ A u x i l ia ir o  d e s  C h e 
m in s  d e  F e r  e t  de  l ’ I n d u s t r ie .  Tune 
12. 1928. [Contention date].

Feedwater, heating.— Water to be heated is 
mixed in a chamber 20 with steam entering at 22 
and is passed into a following chamber 21, 
through a water seal 25, botli ch a m bers being 
substantially closed and adapted to conta in steam 
under pressure. Com part ment 30 is under atmo- 
spheric pressure and is connected by a pipe 9 
uith the suction aide of the feed pump. Hot 
water is delivered from chamber 2l to compart- 
menfc 30 through a discharge tube 2 with a valve

Hcatinq urater.— Liquid hav- 
ing a high boiling point is 
he<ated in a tank in an electric 
stove and is circulated through 
a water heater 30. The liquid 
may be a minerai lubricating 
oil with a flash point abov© 500° F., and flows 
through concentric tubes 14. 15 under the control 
of a valve 21. A pi|>e 39 for tl»e ]mrjx>$e of pre- 

, vent in g an air-trap is fitted to the tube 15, and 
is lead-sealed after th© oil System is filled. Th© 
tubes 15 is surrounded by a shell 32 open at th© 
top and perforated at the bottom. The heater is 
couplêd to a hot-water storag© tank and is pro
vided with a pipe 35 for the outlet of steam from 
wliich hot water may be tapped by means of a 
valv© 37. Fig. 5 shows a controlling valve com- 
prising a butterfly valv© 44 on a spindle 45 fitted 
with an iron cor© 46 arranged in a copper casing 
47 and operated by a permanent magnet 52 
mounted on a spindle 50. An electromagnet may 
h© used instead of a permanent one. Electric 
heating éléments mav be fitted in the inlet pipe 
14.
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V IR T U A L  M U S E U M

3 1 3 .7 9 6 .
1928.

W in te r f lo o d . B .  W . JuJv .‘50, * *

ETG.L.Heating water. —  In 
eeîf-îceding boilers in 
wliich water is supplied 
through a bail float 
valve 18 and passes up- 
wards between a heated 
domed or conical bot- 
tom 7 and a surround- 
in g sleeve 8, the de- 
livery iroin the sleeve 
is to a receiving tray 0 
mounted above tlie nor
mal water level. With a 
discharge pipe 21 an air 
or vacuum 6pace may 
sur round the sleeve 8.
In modifications the 
heating is eflected by a 
steam pipe or electric heating éléments in the 
annular space between the parts 7, 8.

3 1 3 ,3 6 2 . H o lm e s  <Sc C o., l i t  cl., W . C.,
(H an die tj Brown Heater Co.). Feb. 11, 1028.

Internait y-fired boilers; 
block-jorm boilers— In a 
jacketed storage vessel 2 
the U-skaped fiue-tubes 4 
at one end "> of each of 
which a smali gas bumer 
6 is situated, are provided 
with an elbow 8 at the 
other end in which an 
apeiture, protected by a 
baffle is formed for the 
discharge of water of con
densation. The gas supplv 
is controlled bv a ther- 
mostat 10.

3 1 3 .9 9 8 . W h ite . W . A . Mardi 21, 1028.

Heating air.—A beat 
exchanger is built up of 
a number of like self- 
contained open-ended 
cells 2 similarly dis- 
posed with their oj*en 
ends juxtaposed and 
directly connected to- 
getber* each ce-11 haying 
corrugated métal sides 
and a duct there- 
between running lrom

end to end in a direction transverse to thi corru- 
gâtions, wliile the corrugated sides of adjacent 
cells are spaced apart formiug vertical passages 8. 
Facli cell is closed top and bottom by sinusoidal 
plates 2b splayed or eularged at the ends so 
as to spaco the cells apart. The plates 2a, 2° 
may be welded in place or held in position by 
ligfat bolts connecting the top and bottom plates, 
in which case they are provided with shoulders 
to liinit the distance they enter into the oells. 
The invention is shown applied to the preheating 
of air for boilers, the lieat exchanger being in 
halves and the air passing from the centre out- 
wards to ducts leading to the furnace. The air 
may make a number of passes through the heater 
either at the same level or at different levels.

3 1 4 ,2 1 4 . R e d te r n , W . D . Jun» 2 5. 1028.

Washing-boilers.—The rim of 
a pan 1* is extended beyond the 
actual joint with the supporting 
rim II so as to form a circum- 
terential space S in which mois- 
ture may eollect and return to 
the pan.

3 1 4 .3 4 9 . C o b ra  -  H a n d e lsg -e s . G-es.,
(Assignées of Schiinrmann. K.). .Tune 25, 
1028, [Convention date].

1 ntcrnnlly-fircd boilers.— In a hot water boiler 
a coil a is fitted in a fine connected at its outflow 
in an injector-like mauner in the main outflow c 
of the boiler, its inflow end d being connected to 
a distributer pipe g connected to the return pipe 
c from the circulating System. The distributing 
and collector pij»e g , i hâve apertures h, fc, con
necting with the various sections of the boûer, 
those, k, on the collector i being arranged hori- 
zontally while those h on th^ distributor g are 
arranged to be higher round the pipe in successive 
sections.
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3 1 4 .3 6 8 . S o c .  L ’ A u x il ia ir e  d e s  C h em in s
d e  F e r  e t  d e  l ’ I n d u s t r ie .  June 26, 192S, 
[ Convention date']. Addition to 313,481.

Feedwater, hcating.— 
The plant claimed in the 
parent Spécification is 
modified by forming the 
tube 2 containing tne 
valv6 5 for controlling the 
discharge of heated water 
from the heater 1 to the 
réceptacle 7 as a U- 
sliaped tube one branch

of which opens into the bottom of the heater 
while the other branch 3a opens into the heater 
above the highest level of water therein. The 
valve &c. is disposed in one of the branches so 
that its upper face is directly subject to the pres
sure of steam while its lowe'r face is subjected to 
the steam pressure increased by the pressure corre- 

; sponding to the weight of any water which ma y 
be contained in the tube 2. Any condensate col- 
lecting in the tube 3« is discharged either auto- 
matically through an opening 63 when the valve 
is in its lower position or by hand through a 

. suitable cock.

3 1 4 ,4 0 6 . L e w is
F e a r c e ,  J .  H .

Block-jorm boilers. 
—A domestic boiler 
forming the lower 
part of the back and 
two sides of the fire- 
space is provided 
with a fiue or flues 
d passing under or 
through the back and 
a fiue or flues e

3 1 5 ,2 7 4 . I n t e r n a t io n a l  G e n e r a l  E le c 
t r i c  C o ., In c - , (Assignées of Allgemeine
Eiektricitàts Ges.). July 10, 1928, [Conven
tion date].

U

Feedwater, heating.—Relates to plant o f the 
type in which a main turbine &c. HT exhausts 
into a condenser C, and the condensate is pumped 
back into the boiler K through feedwater heaters 
V 1, V 2 which are heated by the exhaust of a 
turbine V T which supplies current for the 
auxiliary machinerv of the station. A  bye-pass u 
is provided so that, if the main machine HT 
drops out, part- of the heated feed water may be 
passed through the condenser C and eooled and 
then passed again to the pre-heaters V 1, V 2. The 
bye-pass is regulated by a valve R which mav be

passing under or through one or both of the side 
legs; a damper or dampers being provided to 
control the subséquent passage of the gases to 
ovens, hot closets, and the like.

Rejerence has been directed by the Comptroller 
to Spécification 18954/91, [ Class 126, Stores
&c.].

controlled manually or automatically. Heat may 
be extracted for useful purposes in the bye-pass.

3 1 5 ,3 9 6 . J u n k e r s , H . July 13, 1928,
[Convention date].

Geysers. —  A gas-heated 
water heater comprises a base 
plate 20 adapted to be attached 
to a wall and a sériés of 
separate members such as a 
heat exchanger 14, gas and 
water connections, a burner 19 
and Controls and a covering 
shell 33, each mounted inde- 
pendently on the base plate.
The fiue outlet may be mounted 
at 31 upon a box-like base plate 
as shown, plates 32, 29 coacting 
to form a down-draught inter- 
rupter. The heat exchanger is 
separately removable from brac- 
kets 23 into which fit arms 24. The exit chimney 
may communicate with the cowl 29 through an 
aperture in the back wall.

G r u a d y , I itd ., and
Feb. 27, 1928.

FIG.I.

FIC .5.
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3 1 5 ,5 4 3 . B a z in ,  J .  B .,  and B u r n c l l ,  A . G . June 9, 192S.
VIRTUAL MUSEUM
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Feedwater, heating.—A  vaporizer, for example 
a tubular boiler 1, is arranged in the smoke box 
of a locomotive inside channels 2, and forms 
part of a closed circuit in which a suitable medium 
such as distilled water is evaporated by exhaust 
or other waste heat and superheated incubes 12,

the vapour giving up its heat to feedwater in a 
heat exchanger 14. Controllable partitions 8 
regulate the passage of gases over the tubes of 
the vaporizer. The feed may hâve been heated 
by exhaust steam in a preliminary heater 17.

3 1 5 .8 6 5 . S t u r t e v a n t  C o., B . F ., (Assig
nées ot Dcttxj, G. C.). July 21, 1928, [Con
vention date].

Feedwater, heating.—In a feed heater compris- 
ing a succession of units each consisting of a 
pair of headers 20, 22 and conductors 18 joining 
them, the inlet and outlet openings 31, 32 being 
diagonally opposed so as to give substantially 
equal flow paths through the tubes, the sections 
extend laterally and longitudinally across the 
stream of fiue gases and are arranged in a 
plurality of branches for parallel flow of liquid 
therethrough, ail of said branches having com- 
nion supply and discharge connections. The 
junction beads, 38, 64, 66, are of materially less 
cross-sectional area than the total area of ail the
tubes in a unit. The units may be connected in 
parallel flow as shown in Figs. 3 and 4, wherein 
an inlet 50 is branched to the inlet headers of 
the top two sections. Guide rails extend on 
each side, supporting th^ ends of the headers, 
the middle of the tubes 18, which are preferably 
gilled as at 24, being supported by transverse

channel irons 28. The tubes are spaced so as 
to leave unequal distances at the ends of the

headers so that on reversing adjacent units the 
tubes are placed in staggered relation.
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3 1 5 ,8 8 0 . I n t e r n a t io n a l  G e n e r a l  E le c 
t r i c  C o.. In c* , (Assignées of Allgemeine 
Elektricitats Ges.). July 20, 1028, [Conven
tion date~\.

Vccdwatcr, heating.— In a leed-supply System 
comprising a feed Jieater D in which feed is lieated 
by the exkaust from an auxiliary engin© E , when 
the supply of exhaust steam fa ils, the heater is 
supplied with live steam passed through a pres
sure reducing valve I) and a surface cooling ap- 
paratus K. The vapour générated from the cool
ing medium in the surface apparatus is condensed 
in a surface feed heater F, through which the 
feed passes on it-s way from the main condenser C 
to the heater P . A safety valve S allows vapour 
to escape to the atmosphère.

3 1 6 ,6 9 9 . W y n d h a m , J . N ., and W y n d -  
h a m , S . E. Nov. 23, 1928.

r.10-1
_ --------  y! ÎTfTUTTTT: T ' . ' . s i m i l i  i  i  j

Fcedwater, heating.— A heat exchanger, more 
particularly for heating feedwater by steam, is of 
the type having a passage for water separated 
from a steam passage by a conducting partition 
wherein the heating fliiid is splifc up mechanically

and caused to impinge on the conducting parti
tion. Three concentric tubular members, 1, 2, 3 
are used, tlie inner 1 being closed at the end 
and perforated to cause steam admitted at 5 to 
impinge in the forrn of jets against the intenne- 
diate member 2 which is arranged in the outer 
joint 6 which can readily be broken to lacilitate 
removal of the tube 2.

316,918* S u p e r h e a t e r  C o ., E td ., (Com
pagnie de* Surchauffeurs Soc. Anon.). May 4,
1928.

Heating liquids.— A water &c. heater of the 
kind in which the liquid is lieated indirectly by 
the circulation of a heating fluid in a closed circuit 
comprises one or more heat-exchange units eacli 
consisting of at least two connected multitubular 
drums 3, 5 through which the lieated and the 
heating tiuids flow in sériés. In a steam boiler 
lieated by the circulation of steam generated in 
tubes 15 lieated by furnace gases, the heating 
steam passes through tubes 1 in one of the drums 
3 of a heat-exchange unit and is then led through 
a pipe 18 to the opposite end of the unit into a 
casing 4 around the tubes 2 in the otlier drum 
*>. Condensed steam is returned to the généra t- 
ing tubes through a pipe lob. Water supplied to 
a unit by a pipe 19 fiows first through the drum 
3 and then through the annular space between 
the drum 5 and the casing 4, and hnally through 
the tubes 2 into the outlet header 10.

3 1 7 ,1 1 2 . H il l ,  J . N ., R in g -, F*, and R ic k a r d ,  P . E . May 7, 1926.

Heating water.—A boiler comprises 
a water-space witli an inclined circu
lation coil beneatli, the coil having a 
main diamétral pipe with the ends at 
different levels and connected to the 
base of the container and brandi 
pipes extending on either side of the 
main pipe. In the example, Figs. 1 
and 2, the container 6 lias connected 
to its base a main pipe 14 with semi- 
circular or semi-elliptical tubes 17 
connected on either side of it. There 
may be an equal number of branches
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on eaeh side oi the main pipe 14. W'ithin the 
water container a sériés of partitions 9 form
zones a - - / interconnected only by perfora- 3 1 7 ,1 3 1 . G o r d o n , K.., 
I ons 11, 13. Tlie lowermost zone inav bave a -^ C h e m ic a l  I n d u s t r ie s ,  
partition a1 within it. Water is supplied to the 1928. 
topmost zone /  and the partitions retain the 
hotte9t water in the lower zones, thero being no

subst&nti&l circulation. In the modification, Figi 
3, the partitions 21, h1 and zones h, g are con- 
centric and the base plate 30 is down-curved at 
the edges. Cold water is introduced into the 
outer zone and passes to the inner through the 
apertures 27.

Heating gases.— Hydrogen- 
containing gæes under high 
pressure are heated by 
bubbling through a bat h 5 of 
molten métal, and kept from 
contact with the pressure-re- 
sisting walls of a chamber 1 
by a baffle 4 dépending into 
the bath.

W ^ f ?
ULTIMHEAT® 

VIRTUAL MUSEUM

and I m p é r ia l
L td . May 12,

/

3 1 7 ,2 7 6 . B a r b y ,  E - Nov. 20, 1923.

3 1 7 ,2 6 4 . XVXusker, A . Kov. 3, 1928

Heating air. —  Heat, 
emitted from the walls 1 of 
a conduit 3 through which 
air is passed, is absorbed 
and radiated by a métal 
sheet 4 or sheets substan- 
tially parallel to and spaced 
ont of contact with the 
lieated surfaces, which may 
he of métal with a re- 
fractory backing exposed to 
the heat of a furnace. lhating tenter.— A heating unit for application 

to a tank 2 or a supply pipe comprises a boiler 
with inlet 5 and outlet 6, a dished base portion 8 
under which a heating means 14 can be placed 
for example in a shield 1.7, and a flue 11 extend- 
ing upward through the top and one or more sub- 
sidiary flues 13 connecting the underside of the 

i box 8 with the central fine.

3 1 7 .4 2 1 . H il l ,  F . May 16. 1928.

Boiling-pans.— Appnratus for scald- 
ing animal offals, consists of a tank 
having a ckannel for the passage of 
the scalding liquid from the place 
where the offals are inserted to the 
place where tliey are removed. the 
flow o f the liquid and also the heating 
t-hereof l>eing caused by steam jets. 
The tank 6 is partitioned at 7 to form 
channels 9, 10 joined by a semicircu-
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1er portion. Th© partition 7 is perforâted at th© 
cnarging end so that the liquid flowft in a circular 
path, th© flow being induced by s team, injected 
through a pipe or pipes 12. Th© pipe 12 is ad- 
justûbly screwed into a bell la  which is per- 
forated at 15 to admit water from the tank, and 
is connected by a pipe 14, 22, to th© atmosphère, 
air being thus admitted to th© bell to prevent 
the steam from making excessive noise during

3 1 7 .7 7 7 . C a r te r , C ., and H a m m a tt , C-
May 22, 1928.

Water dupply and delivery.—A valve for con- 
trolling the water supply to a heater comprises a 
plug having a combined reciprocating and rotary 
movement and adapted by the rotary movement 
to direct the flow of cold water to the inlet 
and/or th© outlet of the heater. The plug E is 
provided with a member F carrying a washer and 
adapted to clos© th© cold water inlet B  when 
the plug is reciprocated by a rnilled head M on a 
screwed member L  secured to the valve spindle. 
The plug is also provided with a peripherai recess 
H  adapted to allow cold water to pass to either 
or both of the outlet ports CD when th© plug 
is rotated by a handle I screwed to th© plug 
and passing through a slot K in the casing A. A 
packmg washer O is arranged on th© plug and 
is adapted to be compressed by a nut R engaging 
a member P.

3 1 8 .0 0 4 . E c k fo r d .  W . Sept. 4, 1928.

Washing-boilers.—  A 
domestic wash-tub &c. 
a is provided with a 
water heating attach
aient comprising a 
shallow pan e secured 
to the wooden bottom 
g , a gas burner vi or 
other heating agent 
boing mounted below 
it, apertures h in the 
wooden bottom permit- 
ting the circulation of 
liquid. A depending 
baffle k may surround 
the gas burner and the

injection. Th© offals are carried along by the 
current, or may be assisted by the operators. 
The partition is braced by a cross member 27r 
and the upper exposed edges of th© apparat us are 
rounded ofl by beadings 26 to prevent damage to 
the hands and arms of th© operators. Water is 
supplied in any manner to th© tank, and draining 
is effected through the screw-plugged opening 24.

bowl e may be provided with an outlet u: separate 
from that t from the tub. Spécification 

282,158, [Class 138 (ii), Washing, mangling, &c.], 
is referred to.

3 1 8 ,5 1 6 . E b e r s o ld .
[C'onrenfion date].

Heating irater.— In a 
water heater 1 provided 
with an insulating jacket
2 and traversed by a 
single flue having a re- 
etricted gas outlet 3 and 
a burner 4 within th© 
lower end, the flue of 
cylindrical shape extends 
to the top wall of the ré
ceptacle and communi- 
cates with outlet pipe 5 
which terminâtes at 
about the water level in 
th© réceptacle. The flue
3 may be provided with 
baifl© plates 8. A ther
mostat 6 Controls th© 
température of th© water 
and a further thermostat 
7 may b© provided to eut 
off tbe gas supply if the 
burner goes out. Spécifi
cation 8414/11 is referred 
to.

3 1 8 ,5 7 9 . K r a u s s ,  F . E . Sept. 6, 1928,
[Convention date].

Washing-boilers.—In a washing-boiler having 
a spout pipe c1 secured to a perforated taise bot
tom c, means for positivelv circulating water for 
washing articles that must not be boiled, for 
©xample silk and woollen goods, compris© a con
voyer tube d which is inserted in th© spout pipe- 
through an aperture b11 in th© dished portion 6l 
o f th© cover 6. Th© tube carries a shaft / l on 
which propellor blades /  or other circulating de- 
vices are mounted, the shaft being driven by an 
electric or other motor e housed at the top ot th© 
conveyer tube. Apertures dl ar© provided near 
th© top of the tube for circulating th© water, and 
other apertures i are provided at the top of the
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tube through which lather &c. can escape, pass- 
ing back through holes i1 in the cover. A rubber 
washer g held by a flange g 1 provides a sealed 
joint between the conveyer tube and the cover. 
Alternatively a sealed joint fc, k l may be pro

vided between the tube and the spout pipe. When 
the circulator is not in use the aperture in the 
cover is closed by a lid h having an inturned 
annular portion h1, Fig. 2. serving as a deflectcr 
for the water rising in the spout pipe.

3 1 9 .2 9 8 . R e a v e l l .  J . A . June 19, 1928.
Boiiitig-pans.—The cauî- 

dron comprises a vessel A 
for containing bituminous 
or other materiel and pro
vided with a number of in- 
tercommunieating jackets 
B, D, filled with a beat 
absorbing fiuid, sucli as a 
iieavy oïl, one or more 
heating éléments E , e1 
arranged in the jackets for 
heating the oil, and a force pump F to circulate 
the oil through the jackets. An expansion tanfc 
II is connected to the outer jacket. In a modifi
cation, four jackets are provided. Spécification 
319,391 is referred to.

3 1 9 .3 9 1 . R e a v e l l ,  J . A . June 19, 1928.
Boiling-pans.— À vessel A 

for containing bituminous 
or other materials is pro
vided with a number of 
intercommunicating jackets 
B. D ,  containing a heat ab- 
sorbing âuid, such as a 
heavy oil, and electric heat
ing éléments E, e1 are 
arranged in one or more of

the jackets to heat the oil and cause to c. 
late. An expansion tank F is connectea to tne 
outer jacket. Spécification 319,298 is referred to.

3 1 9 ,4 5 3 . F ie d le r , S . O . A . Aug. 2. 1928. 
[A Spécification was laid opcti to inspection 
under Sect. 91 of the Actsy June 16, 1929].

Feedwater, heating.— In a feed-heater water is 
heated in a mixing chamber 1 communicating 
with a distributing chamber 2 through a water 
seal 19, the chambers beings adapted to be under 
pressure and the mixing chamber to contain sub- 
stantially no water, while the distributing 
chamber communicates with the atmosphère 
through a device adapted to discharge water but 
no steam, for example a second hvdraulic joint 
such as a U-tube 15 of suitable height. The two 
chambers may be compartments of one casing. 
Spécification 290,598 is referred to.

3 1 9 .5 3 3 . M c C o r m ic k . G . H . Nov. 1,
1928.

Heating water. —  In 
d o m e s t i c  hot-water 
Systems cold make-up 
water is admitted to the 
6torage cylinder through 
a conduit leading to the 
bottom, to which the 
return pipe to the boiler 
is connected at a point 
a b o v e the cylinder.
This is effected by means 
of a fitment c mounted 
on top of the storage cylinder having a central 
duct d joined • to the cold feed at the tôp and 
continued by a dip pipe attached to its lower end 
to near the bottom of the cylinder, a branek i 
being connected to th© return pipe to the boiler. 
The annular space e is open to the top of the 
cylinder and is connected to the flow pipe from 
the boiler and to draw-off pipes at o. An air 
cock a may admit air to prevent syphonage H 
the circuit is broken for repairs &c.
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3 1 0 .6 7 5 . R e d fe r n , W . D.

Washing-boilcrs.—In a gas- 
heated wash-boiler a deflector 
ring K surrounds the bottom 
of the pan P so that fiâmes 
travelling outward from the 
bu mer impinge on the ring 
and are deflected on to the 
side6 of the pan.

Référencé lias been directed 
by the Comptrollcr to Spéci
fication 212,844.

J une 2U, 1028.
s

FIG.I.

3 2 0 .0 2 8 .
1928.

B r o w n . S i r  A . W . May 1,

Walcr-tnbc boilcrs.— A heater for oil or other 
fluid or coinjtound comprises a heating ehamber 
contaiuing vessels or tubes B 1 for the oil, a 
furnace A beneath, and controllable dampers 
F , F 1 or valves situated at the inlet to the heat
ing ehamber to control positively and 
simultaneouslv the passage of liot gases to the 
heating ehamber and to a bye-pass C, Cl to the 
chimney. Dampers may be provided to control 
the air supply to the furnace. and also, in the 
chimney, to control the exit of hot gases.

3 2 0 .0 4 7 . B r o w n , S i r  A . W . May 1, 1928.

Heating liquidé.— Heat is supplied to and 
stored in a medium such as oil, which circulâtes 
through a heat exchanger to transfer lieat to a 
s<*cond liquid or other medium which is used for 
heating purposes. The température of the second 
medium is kept constant by controlling the flow 
ot the first medium through the heat exchanger. 
The primarv heat-storing liquid is heated in a 
t;ink A by an electric heater D removably sus- 
pended by straps D 1. The liquid circulâtes 
through two heat exchangers such as B, the com- 
municating pipes A 1, A 2 each having a three-wav 
valve at its junction with the branch pipes lead-

ing to the heat exchangers. A storage vessel C 
for the second liquid is provided with a 
thermostat E controlling a regulator which Con
trols the flow of the primarv liquid through tho

beat exchanger, so that a supply of liquid at 
constant température is maintained in the vessel 
C. Spécification8 20076/03 : 258.077. \Class 
39 (iii), Heating by electricity], and 270,364 are 
referred to.

3 2 0 .1 8 4 . J a c k s o n , H . B . Aug. 20. 1928.

FIC.I.Intcrnally-fircd boilcrs.
— A Aller or displacer 
cylinder 1 leaves onlv a 
narrow water-way be- 
tween it. and a cylinder 2 
mounted within a water- 
holding jacket 9. The 
inner recess may be 
stepped and conèd as 
shown, or it may 1*> 
cylindrical, the outer side 
being stepped upwardly.
The inner cylinder may 
be formed with a tubular extension 4 projecting 
into an expansion ehamber 5 from which boiling 
water is withdrawn.

3 2 0 .2 8 3 . B a b c o c k  de W ilc o x , L. td .,
(Babcoclc d Wilcox Co.). Dec. 15, 1928.

Feedicatcrt heating.— A fuel-economizer com
prises rows of tubes 1 supported between their 
ends and passing through gas-tight openings in 
the walls 3 ot the economizer. the ends of the 
tubes being connected by return bends 8, 9, 
adjacent bends being of different lengths. The 
tubes may be clamped near the middle of their
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lengtli as by pairs of strips 32, 33, having notches the opposite edges of the notches in the twO 
34 somewhat deeper than half the diameter of a strips, which are then held fast as by wedges 38. 
tube so that when the strips are moved in ; The ends of the tubes may be upset where they 
opposite directions each tube is clamped between pass through the walls.

3 2 0 ,4 6 4 . W it z le r ,  W ., and G ü th , P .  P . G . Aug. 23, 1928.

Heating ivalcr.—A  one-way stream of liquid to 
be heated is caused to flow downwardly in a thin 
film over the inner surface of a single-walled 
smooth upright shell rotating about a vertical 
axis and is heated by a one-way stream of ascend- 
ing gaseous products of combustion. In Fig. 1 
the gases from the bumer k are in contact with 
the liquid fiowing down the shell a, which is 
caused to rotate by impact of a jet of water on 
blades /. Heated water collects in the annulus u. 
In Fig. 2 the liquid flows down the inner surface 
of a drum a2 closed at the lower end except for 
apertures allowing hot water to escape to a 
eollector it1, the gases pass upwards outside the 
drum. In modifications, the drum is rotated by 
an electric motor.

3 2 0 .4 8 2 . L a m b . A . Sept. 6, 1928.

Water-Uibe boilers.— A bank of water-tubes d 
is adapted to be swept by downwardly-flowing liot 
gases, the water fiowing in a generally upward 
direction by natural circulation. Combustion of 
fuel is effected in another communieating cham- 
ber b into which certain of the tubes c may ex- 
tend, the products of combustion being cooled by 
contact with the tubes and being thus caused to 
fall over the other tubes. Spécification 12G13/92 
is referred to.
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3 2 0 .5 5 4 . S a x o n , J . Nov. 21, 1028. No
Patent granted (Sealing fcc noi paid).

llcating water.— A vessel 
1 of small capacity contaiu- 
ing a heating element 6 is 
fitted with. a tap 5 and is 
arranged in a normal water- 
heating circuit between 
boiler and réservoir for 
additional or alternative 
heating of the water.

Référencé has been 
d ire c te d  b y  th e  C o m p tro lle r  
t o  S p é c if ic a tio n  28032/13.

into contact with exhaust 6team, the heated  ̂water 
under pressure passing to the other cbamber 6, 
whence it is drawn by the hot-water pump. An 
overflow chamber 7 is provided. According to 
the invention, the mixing, distributing and over
flow chambers are located within the smoke-box 
of a locomotive. Tn the example these chambers 
are formed bv partitions in a tank 1 extending 
transversely across the top of the smoke-box. 
Spécifications 171,066, 220,208: 224.220,
T Clans 102 (i), Pumps & c.l, 252,700,
\C la s s  123 (iii), Steam separators A*c.]. 313.481, 
and 310.453 are referred to.

3 2 0 ,6 6 9 . S p e n c e r ,  A ., and A C F Z , Ijtd .
Julv 20, 1028.

Fcedîcater, heating.— A feed-heating System is 
of the type comprising two chambers 4, 6 con- 
nected to each other by a water seal, the water 
to be heated being piunped into the chamber 4

K o c h s  de Co*î Zitd«. W . E ..
(Fdge, H.). July 21, 1928.

Heating gases. —
Tubular bodies for 
air or gas heaters are 
cast in sections in 
ordinary moulds 
without the use of 
cores and are pro
vided with flanges at 
the ends. The cast- 
ings a  with end 
flanges g  hâve con
tact surfaces b with 
grooves c for cernent 
and are bolted to- 
gether in pairs by 
bolts d to form tube6
adapted to be surrounded on ail sides by hot 
gases. The flanges g serve to space the tubes 
when assembled in groups, as shown in Fig. 5. 
The tubes may be egg-shaped or rectangular in 
cross-section.

U L T I M H E A T ®
V I R T U A L  MUSEUfifcO

CLASS 64 (i), HEATING LIQUIDS &c.

,5 4 1 . M il le r ,  A . J . Nov.
1. 192S.

lleating air.—Exhaust gases pass 
from a motor car exhaust pipe J to 
a chamber B, along a spiral passage 
C and then out by a port S. Fresh 
air passes from a flared opening H 
to an annular chamber D, where it 
is heated, and then by ports to a 
pipe T opening into a cowl on the 
floor o f the vehicle.
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3 2 1 ,0 2 2 . B o u t in , Zi., and S u s b ie l le s ,
Y . Sept. 24, 1928. F I C . 2

ULTIMHEAT®
V IRTU AL M U SEU M

Heating water.— A boiler comprises an inner 
•corrugated Hue tube 1, an outer shell 3 enlarged 
at both ends, inlet and outlet pipes 4, 5, a Ibell 
20 covering the upper end, and a flue outlet, 18. 
The gas burner 8 is provided with a condensate- 
collecting ring 10, and the inlet gas nozzle 13 is 
adjustably mounted on a screw thread on the 
tube 11. A  perforated shutter 14 is provided to 
control the supply of primary air.

to the tubes 11 through cross-over chambens 2 at 
the front of the fumace; the tubes 11 extending 
only for a portion of the length of tlie trunk.

3 2 1 ,5 7 8 . M a y e r , A . Dec. 27, 1928.

3 2 1 ,0 4 4 . S t o w , A . A ., and J o n e s ,
E . H . P . Oct. 12, 1928.

Wale r-tube boilers. —  Water-heating de vices 
associated with a gas cooking-stove hot-plate 
formed in sections, comprise, in one form, a pipe 
3 formed in one or more coils arrangcd conoen- 
trically with the burner. The heaters are con- 
nected to one another and to water supply and 
discharge means.

3 2 1 ,4 6 1 . C ru se , H . Aug. 11, 1928.

Feeâ-water, heating.—In a steam-generator of 
the Lancashire type in whieh the gases are passed 
to the front through smoke-tubes 3 arramred 
beneath the furnace tubes, the gases are wholly 
returned to the smoke-stack at the rear through 
tubular passages 11 in métal trunks 4 adjacent 
to. but not in contact with, the lower part of the 
sides of the boiler, the trunks forming connter- 
current air or feed-water prehenters. In the con
struction shown the gases pass from the tubes 3

1 Yashing-boilcrs.—A rim-cover E for fitting over 
the top edgee of a wash-pan D  and ca9ing A is

Annular and internalhj- 
fired boilers. —  A boiler 
which includes a pair of 
coaxial annular jackets
3. 4 containing liquid, 
with an intervening space 
7, has a source of heat 
11 associated with the 
smaller jacket so as to 
heat its inner wall 6.
The cold liquid inlet dis
charges nenr a thermostat 
22 controlling the gas 
supply to the burner 11.
Cross tubes 26 may be 
fitted within the central annulus.

3 2 1 ,8 3 6 . S la c k ,  R .,  and S la c k . C.,
(trading as Slack & Sons, H.). Nov. 23. 1928.
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VIRTUAL MU b  back when raised clear of fche top to permit the

being lifted out. The top edge of the pan 
may be provided with a tfange d as shown in 
Fi". 5. A raised boss K acts as a condenser for 
vapours.

3 2 2 ,0 5 5 . S a n t o n . X-td., and S a n d e r s ,
H . C. Oct. 23, 1928.

Water, deliveriuy.—
Electric lieating élé
ments G are fitted in 
the lower part of the 
tank 2 and surrounded 
by a cylinder 9, closed 
at the top except for 
a hole 9e through which 
the draw-off pipe 7 
passes loosely, and pro
vided with openings 10 
at the lower edge. Con- 
centric tubes 11, 12 
cause water from the 
lower part of the tank 2 
to follow a devious path 
to the openings 10. A 
telescopic tul>e 13 sur
rounds the tube 12 and 
is supported by floats
14 to ensure the hottest water being drawn off 
bv the tube 7 and cock 8. Spécification 304,928, 
f Clasè 39 (iii), lieating by electricity], is referred 
to.

3 2 2 ,0 9 3 . S u p e r h e a te r  C o ., I itd -, (Com
pagnie de fi Surchauffe un Soc. A non.). Nov. 
28, 1928.

Vertical baffles 14 direct the water in a sinuous 
path through the chamber 1. and perforated, 
slotted or louvre-shaped horizontal baffles 14  ̂ at 
the top of the vertical baffles separate oil from 
the water. The oil is led otï through an outlet 
15 at the top of the chamber.

Feedwater, lieating.—Feedwater is heated in a 
chamber 1 bv tubular members 7 through which 
circulâtes a medium heated in coils 6 arranged 
in the path of the furnace gases, for instance in 
the smoke-box of a locomotive boiler. The water 
may be heated before entering the chamber 1 by 
direct contact with exhaust steam in a heater 8.

3 2 2 .3 6 2 . H a r t le y  A  S u g d e n , L td .,  and 
F o x , S . l>ec. 19, 192*.

U atcr-tubc boilera.— F.ach of the headers A, B 
of a boiler for central lieating or domestic hot- 
water supply is made by pressing sheet métal to 
a channel shape, the boiler tubes C being then 
expanded into the bottom of the chanuels and 
the headers closed by cover-plates a1 secured by 
welding. The headers are made in the form of a 
U with a straight back, the front ends of the sides 
being closed bv plates welded into the ends. The 
grate D is supported on lugs b1 on the lower 
lieader. The sides and back of the boiler are en- 
closed by double sheets of métal with asbesto9 
between the «sheets.

3 2 2 .3 6 6 . D e h n , F . B ., (IVhitlock Coil Pipe 
Co.). Dec. 24. 19*28.

Heating liquids.— Waste hot liquida are passed 
through a chamber or sériés of chambers in each 
of which thev enter by an inlet extending the 
whole width, such as over a weir 12, and pass
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geuerally downwards to tbe other end through an 
outlet again extending the whole width, for 
example under a partition 14, when ce they may 
pass over another weir either to waste or to 
another chamber. In  each charnier a sériés of 
tubes 20 is arranged so that the liquid to be 
treated passes through them generally upwards 
in eounter-current. The inlet partition 12 ex- 
tends above the level of the pipe assembly 20.

ULTIMHEAT®
V IRTUAL M U SEU M

I#1
reversai of the circulation of liquor thro 
fibres, both during loading and digestion, 
discharging liquor from the digester at the end 
of the process, tlie valves are shut and the pres
sure of residual steam in the digester is used to 
drive out the liquor through the fibres. Spécifica
tions 2808/80; 283.011 and 291,064, [both in 
Class 96, Paper &c.], are referred to.

3 2 2 .7 4 1 . B c n t h a l l ,  22. C ., and S p e n c e r ,
E . Sept. 10, 1928.

FIG.I.

3 2 2 ,8 8 3 . E w a r t ,  J .
J . W . Nov. 29, 1928.

and E w a rt ,

Digesters. —  A method of ex- 
tracting cellulose from veget- 
able material consiste in arrang- 
ing within a digester circulat- 
ing means so that liquor passes 
downward over the fibres which 
are prevented from compacting 
within the digester as by having 
conical or tubular perforated 
projections 6 from tlie» lower 
!>erforated plate 4. whereby 
oavities are formed from which the liquor can 
more readilv be extracted. The projections are of 
such a height as not to project through the laver 
of material even when in its most- compact con
dition. Spécification 295.869 is referred to.

3 2 2 .7 5 4 . B c n t h a l l ,
E . Sept. 10, 1928.

Digestcr8.— In a process for digesting vegetable 
matter for recovering cellulose in digesters fitted 
with vomit pij>es to the lower end of which a 
steam jet is direeted, the vomit pipes are closed. 
as by valves therein at intervals, to cause a

Geii$er8.— A geyser of the type having a water 
chamber heated by a gas humer pivoted so as to 
be swiing out to tîie side of a housing which con- 

E . C., and S p e n c e r ,  tains the water chamber. is so constructed that
the burner 3, pivoted at 6. carries a large seg
ment 5 of the usual fit. surrounding the burner 
and can be swung out to either side. Two handles 
may bê  provided, each being furnished with a 
catch 15. one of which may l>e ojerated to allow 
the burner to be swung out to the selected side 
only.

3 2 3 .4 5 5 . N e s s i  e t  F i ls  e t  B ig e a u lt ,  E.
Nov. 14, 1928, [Convention date],

FIC.2 H C I
12 113

Heating water.— To accelerate 
the flow through the boiler 7 of 
a hot-water oirculating System, 
a bye-pass circuit 14 connects 
either the expansion tank 9 or 
the riser pipe 8 with a tube 12 
in the water space exposed to 
the hottest part of the furnace 
and connected with the boiler 7 
bv nozzles 13 of double-cone form. The tube 14 
may connect with the pipe 8 and the connection 
may be at the mid-point of an injector-shaped 
part.

3 2 3 ,6 4 3 . C h a se , F . C. B . Jan. 8, 1929.

lnternaUy-fireà boilers. —  A container 1 lias a 
convergent flue 2 leading to a latéral pipe 3 ex
tending through the side of the container, the 
opening being covered by a perforated cône 12

129' * yP*. 696.
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which serves to support the outlet tap 8. Spaced 
from but following the «diape of the flue 2 is a coil 
5 connected to the container at the bottom and 
at the top to the outlet tap 8 by a pipe 7 and 
to the upper part of the container by a return 
pipe 9 with perforated end.

discharged into the steam dôme through one or 
more flanged openings 18 in the centre of the 
bottom of the casing. The pipes 12, 13 inay open

3 2 3 ,6 4 9 . W a r n e r ,  r .  Jan. 10, 1929.

Feedwater, hcating.— lleated feedwater is fed 
into the upper part of a boiler dôme 10 through a 
casing 14 imparting a whirling motion to the 
water. The supply pipes 12. 13 leading from a 
hot-water pump and a steam injector respectively 
open into the casing tangentially. The water is

into soparate compartments in the casing. each 
compartment having a separate central discha *ge 
opening.

3 2 3 .8 0 7 . C h a p m a n , F . W . Oct. 11, 1928.

InternaUy-fircd boilers.—In water 
heaters the central space to which 
combustion gases first pass is sur- 
rounded by a water space through 
which pass tubular ducts extending 
between apertures in the two walls 
of the water space. The apertures 
are distributed over a substantial 
part of the height. of the walls. so 
that- part of the products of combus
tion can flow outwards through the 
side walls of the water space near 
the bottom and part at higher levels.
Two examples are shown, one,
Fig. 1, in which the water cham- 
bers are sealed. and the other,
Fig. 4, in which the hoating gases 
can corne into contact with the 
water. In Fig. 1. water passes from 
a jacket b to a bell-shaped water-space C, from 
which it- is conveyed through the compartments 
1c, l to the deliverv e. Ducts n permit- the pass
age of beat in g gases through the water-space, 
these ducts being arranged in two or more rings.
In a modification fnot shown), an additional bell- 
shaped water-space is interposed between the 
shell c and the jacket . this space also having rings 
of perforations sueh as n. In Fig. 4. the water 
enters at N and passes bv wav of and through O 
on to the plate L . part flowing through the slit 
Q to the plate TT and into the water-way D. part 
being conducted bv tongues M on the periphery 
of the plate L  to the outer jacket A and part 
falling into the jacket B. The lieating gases ex- 
pand suecessively through the tubular ducts E 
and C into the space between the jackets A and 
B and to the flue. TTot water collecta in the 
space R. A construction of heater is described

N

in the first Provisional Spécification which 
resembles that shown in Fig. 4, except that the 
three casings inner, iutermediate and outer are 
single, the inner is perforated. the intermediate 
is corrugated and is attached to the outer by 
radial fins. Baffles are fitted over each aperture 
in the inner casing to prevenfc entrv of water. 
In the second Provisional Spécification, the wall 
of the intermediate casing and also the outer wall 
may either of them be formed with vertical 
pockets. which the water fills and overflows, the 
intermediate casing lieing preferably y>erforated 
between the pockets. Alternatively, the water 
pockets mav take the form of encircling bands.
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T r e v it h ic k ,  r .  K . Dec. 5, 1928.

U L T IM H E A T ®  
V I R T U A L  M U S E U M

Feedwater, heatituj.— A feed
water heater 1 attached to tlie 
door 3 of a locomotive smoke- 
box, as described in Specifica- 
tion 170,326, encloses an open- 
ended tubular member 15 form- 
ing an extension of the chimney 
11. Coiled or U-shaped feed- 
lieating tubes arranged horizont
al ly are connected to headers 4 
on the outside of the smoke-box 
door. Plates 6, 5 at the top and 
l>ottom of the tubes force the 
turnaoe gases to pass between 
the tubes on their way to the 
chimney. A perforated cylinder 
14 serving as a spark arrester

spark arrester is U shape and is supported by the 
smoke-box door. The feedwater is heated by 
main engine and pump engine exhaust, and by 
surplus l>oiler steam l>efore entering the smoke- 
box beat or.

is arranged between the tul>es 
and the tubular member 15, which is so supported 
upon the plate 6 by a flange 16 held by pins 37 
that the member may l>e readily removed, say 
when starting up. The chimney 11 may be 
formed with a separate lower part 36 resting 
upon the feed healer. Tu a modification, the

3 2 3 .8 9 1 . U n ite d  W a t e r  S o f t e n e r s ,  
Z itd ., and M arie*n y , H . G-. Dec. 13, 1928.

3 2 4 .0 3 5 . D y m o t t .  Zi. XL J . Oct. 15,
1928.

ï *  ^

Feedicatcr, heating.—Steam from boiler blow 
down water in a closed expansion chamber 7 
opérâtes an injector 9 drawing off air and other 
gases from the feedwater in a closed hot-well 10, 
in which tlie feedwater is heated by the water 
llowing from the expansion chamber through a 
coil 11 in the hot-well. The steam and gases 
from the injector pass through tul>es 2 in a 
heater 3 through which the feedwater is paseed 
on its way <o the hot-well. The water is broken 
up upon entering the hot-well bv a serrated baffle 
22.

F I C . 2 .
M'ashing - boilers. —

For preventing boiling jd *  
over, a ring is applied T 
to or cast intégral with 
a washing-boiler, there 
being vertical and hori
zontal parts cs d and an inwardly-projecting flange 
c with a Hat upper surface and concave under side.

?

3 2 4 .8 7 1 . T o d ,  Xitd., D ., and T o d , D . V -
May 6, 1929.

Vertical boilers. —  In an in- 
temally-fired vertical hot-water 
boiler consisting of inner and 
outer cylindrical shells 9 and 11, 
forming a jacket with two hollow 
baffles A and B  of triangular 
shape. the baffles are of different 
iieight and extend less than half- 
wav across the tire chamber.
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T

9 4 0 . H a b e r , E . Sept. 3, 19*28. channel 9, fresh cold water being admitted at 10, 
and steam to be condensed may pass in the direc
tion of the arrows 3.

3 2 5 ,2 4 2 . C a se , W . G . Nov. 14, 1328.

FIC.I.

Heating gazes and liquids.—A beat exchange 
apparat us for heating or cooling air or other 
fluid and which may also operate as a condenser 
or steam generator comprises a closed circulation 
conduit 9 containing a fan 0, groups of lieat- 
oxchanging éléments 1, 2 and pipes 10, 12 extend- 
ing into the conduit for admission of fresh 
médium and discharge of part of the used 
medium, the conduit being restricted at 11 above 
the mouths of both the inlet and outlet pipes. 
The medium to be heated is passed through the 
heat-exchange element6 1, 2 in the direction ot 
the arrows 3. Valves 111, which may be inter- 
connected, control the supply and outlet of the 
heating medium, which may be smoke gases 
irom a furnace, the walls of the conduit thon being 
of refractory material. Cold fresh air may be 
supplied to the conduit through a central tube IG 
or a tube 17 concentric with the pipe 10 to further 
reduce the température of the fresh heating 
medium, ^'hen used as a condenser, a cooling 
medium such as water may be circulated in the

Heating water. —  A water heater of the kind 
comprising a storage cylinder A and tliermostatic- 
ally-controlled heafing means 1), directed to a 
coiled or other boiler C mounted directly below 
the cylinder, is adapted for tlvo indirect heating 
of the water by means of an annular heating 
chamber B in circulatiug communication with the 
boiler C.

3 2 5 .2 6 0 .
K e a tin g :
1928.

J o n e s . M . H ., and 
de L ig h t in g ,  L td .

H o p e 's
Nov. 14,

Heating water. —  A 
heating and circulatiug 
System having a number 
of outlets from which 
liquid can be with- 
drawn. such as a System 
supplying water to a 
séries of shower baths, 
comprises means for 
supplying steam for 
heating and circulatiug 
the fiuid, combinod 
with means for nuto- 
maticallv controlling 
the supply of steam 
in accordance with the 
température of the 
fluid in the System.
In the example,‘a main circulating pipe 5 con- 
tains an injector comprising nozzle 6, baffle 7, a

cold-water inlet 8 and steam-supply pipe 9, and 
possibly a swirling device 10. The mixing pipe 
11 extends the length of the baths and is pro- 
vided with branches 1*2, 13 which feed se parafe

1 1r~2 mZ
U-------
s. iX 15 1L. ij  ] * :

18

cubicles 14 through the sprays 15 with valves 10. 
The return ends of branches 12, 13 are connected 
to the injector at points 17. 18 behind the baffle. 
The nozzle 6 and baffle 7 are adjustable in posi
tion. The supply of steam is controlled by a 
valve according to the temi>erature of the water 
at suitable point where a control device 19 is 
placed.
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Heating air.—In air heaters for boiler fumaces 
and comprising a casing 1 liaving end tube plates 
2. 3 and a number of passes 10 - - 13, extending 
between chambers 14, 23 disposed on opposite

Digcsters are mounted on trunnions one of 
which serves for entranoe and exit of heating or 
cooling medium for the jackefc, while the other 
rotâtes about stationary conduits for admission 
and discharge of acid for the treatment of maté
riel in the vessel. The vessel comprises two 
parts A, B clamped together. the section A hav- 
ing the ports b, c. A pipe F  mounted in a bear- 
ing y acts to discharge the heating or cooling

133'
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3 2 5 ,6 8 8 - B in n s . V . ,  B in n s , J .,  and 
B in n s  de S p e iü h t , L td . Feb. 14. 1929.

ULTIMHEAT®
V IRTUAL M U SEU M

aides of the casing, and fitted with mà 
controllable dampers 18. 20. 21, the air supply 
and discharge trunks 15, 16 are located on one 
side of the casing. The air heater passes are 
arranged in sériés wlien valves occupy positions 
shown in full linos and in series-purallel when 
in positions shown in dotted lines.

3 2 5 ,7 3 3 . F o u n ta in , H . J . Marc-h 28,
1929.

Jntcrnally-fircd boilers. c  ' Ç\ ,V
— A liot-water boiler is \ 10
formed by the combina- r
tion with the outer shell ! 
o of a one-])iece fire-box 
F liaving corrugations
contacting with the shell 7 _________ JOv
to form vertical water- 
ways V on the one side,
and channels G on the *— ^------
other to draw beat from 7
the fire. The side corrugations do not extend 
wholly from the top O3 to the bottom of the plate 
in which they are formed, and hâve upper and 
lower bulged in portions F 2, F 1, the upper of 
which are connected by weldless top cross-tubes 
T for the free circulation of water. The lower 
bulged-in portions of the fire-box form a seating 
for the fine-bars B. The corrugations may be 
semi-circular or of other shape.

Internally-fired boilers; 
ivater-tubc boilers. —  A 
l>oiler comprises a water- 
jacketed cylinder 12, with 
t h i irible-1 i ke prot uberances 
6 forming a combustion 
chamher 5. a tul>e 7 dis- 
po^ed centrallv therein, and 
means for intermittently 
,supplying and igniting a 
combustible mixture. A 
cam 18 on shaft 19, bv 
means of lever 23 and rod 
25, opens valve 21 inter- 
mi ttently to allow air under 
pressure in cliamber 12 to 
enter chamber 11 and tube 
7. The cam also opérâtes the spring tappet 15 of 
nozzle 14 through the rocker 16 to allow oil to 
l>e injected into chamber 11. The shaft 19 may 
be driven bv an electric motor which mav also

90

operate the electric ignition device 26. The com
bustion products escape through an outlet 31.

3 2 5 .6 9 7 . H o w d e n  de C o ., L td ., 
H u m e , J . H . Feb. 25, 1929.

and

3 2 5 ,7 6 0 . S i l le r  de R o d e n k ir c h c n  G e s ., 
B r .  Xngr., and S i l le r ,  W . May 17, 1929.
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medium, being connected to the jacket C by a about a stationary conduit I) which encloses
pipe joining the connections u, v. A central tube supply and discharge ducts c , f for acid and
G supplies the medium to the jacket by way of which bears a stirring devic-e E witli ported tubes
connections s, t. The other trunnion n rotâtes i, l in connection with the ducts c, /.

3 2 5 ,7 7 0 . S t o t t ,  V .  H ., S t o t t ,  H . E ., and S c h o f ie ld , Zi. June 27, A020.

Heating water.— An elec- 
trically or steam heated 
water heater h as a readily 
removable interior enclosing 
the water space a2 and the 
heating means, a pan d 
receiving boiling water from 
the water space through an 
expansion pipe d1. and an 
insulating air jacket a1 
around the water space.
The removable interior 
rests ui>on an annular base 
surrounding an insulation 
plate c, through which bars 
b connected to a source of electric current project 
into the water space. 'Water from a tank j  flows 
into the space between the exterior casing and 
the removable interior 0  through a pipe j 1 passes 
downwards through a passage f on the outer wall 
of the interior and enters the water space a2 
through an opening f1 at the bottom of the pass
age. The interior is secured in position by the 
screw-threaded shank of the draw-off tap h en- 
gaging in bushing held in the casings. The air 
jacket is open to the atmosphère through a pipe

a pipe coilbe heated by 
is circulated.

e . The water mav
V

through which steam

3 2 6 ,1 0 3 . S m ith . E . H ., and W o r k m a n  
C la r k  (1 9 2 8 ) , L t d . May 30, 1029.

Feedwater, heating. —  Feedwater is heated in 
one or more of a sériés of heaters 6 by steam 
from an engine 1 operated by steam from a boiler 
2. and in the final heater 14 of the sériés by 
steam from an auxiliary and separately heated

boiler 15, the condensate from the final heater 
being led with the condensate from the other 
heaters into the hot-well 5 of the engine con
denser 3 to serve as make-up.

3 2 6 ,1 5 6 . G r in d r o d , G . Aug. 20, 1028.

Digestcrs; heating liquids.— Food products con- 
taining materials capable of présentation in 
minute particles to impactive pressure hâve such 
particles exposed to the impactive pressure of 
material, such as steam, of such température, 
high velocity, and inertia as rapidly to rupture or 
destroy spores or living organisms and cells upon 
impact, the impacting material passing to an out- 
let without building up an excessive pressure 
after impact. The velocity of the steam is of 
the order of 1400 feet per second. The food pro
ducts may be wholly or largely sterilized by the
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process, which may also serve to stabilize tlie 
proteins so that by subséquent cooling and con
centration the products are obtained as solidified 
hydrated colloids or jellies. Milk, ice-cream mix
ture, ground méat or sausage, gelatin, cereals, &c. 
may be treated in this way. The steam, iutro- 
duced through a holîow rotatable shaft 15 to 
nozzles 30, Fig. 2, formed by co-operating conical 
parts 28, 29, Fig. 4, escapes from the treatment 
chamber 10 through a valved vent pipe 13. The 
steam-treated material passes to a réfrigérâting 
chamber 32 and tlien to a concentrating chamber 
37. The nozzles 30 are produced by drilling 
through the contacting edges of the parts 28, 29 
with a drill approximatelv 0.05 inch in dianieter 
and then rotating the part 28 to a slight extent. 
In another form of apparatus, the steam enters 
the treatment chamber through nozzles on the 
horizontal drum portion of a conveyer worm; and 
in a third form, the- steam from fine jets im- 
pinges upon, say, a film of milk the particles of 
which are thus driven into the body of the treat
ment. chamber.

U L T IM H E A T ®  
V IR T U A L  M U S E U M

3 2 6 ,3 8 1 . W h ite , W . A . April 31. 1Ç-2Î>. 
Addition to 313,998.

fjjXlî ■  ̂! G .1. fjtorti
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Heating air.— Ileat- 
excbange apparatus 
such as air preheaters 
of the kiud described 
in the parent Spécifi
cation hâve the cells 
assembled in groups 
with the détachable top and bottom plates secured 
in place by means common to a number of cells 
in each group. If desired, the top or bottom 
plate onlv may be détachable. The top and 
bottom plates c, d, Figs. 1 and 2, are secured by 
bolts h and nuts h1 carrying dogs /  which engage 
with the détachable top and bottom plates of 
two or more cells. AVhile each dog may be 
common to two cells, the group may consist of 
tliree or more cells with the dogs in staggered 
relation. The plates c, d are provided with inner 
and outer flanges c1, c2, Fig. 4, or with inner

flanges only, and the plates may be provided with 
paeking c. liearing surfaces c* are provided for 
the dogs /. The outer flanges c2 are eut away at 
the end of the plate6 where adjacent cells meet.

3 2 6 ,4 4 0 . C ox , G . H . Sept. 7, 1928.

FIG.3.  F , C -2

Heating water.—Tubular 
radiator éléments e heated 
by steam generated in a 
small boiler c, to which 
thev are connected by 
pipes 62, contain inner 
tubes f  forming containers 
in. which water may be 
heated ̂  a draw-off pipe a2 
is shown connected to the 
lower ends of two of the containers.
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3 2 6 ,4 7 0 . B a b c o c k  6c W ilc o x ,  L td .,
(Babcoch ci W ilcox Co.). Dec. 11, 1928.

FIG

Feedicatcr, heating.— An economizer comprises 
a number of U-tubes arranged in rows, the joints 
on each row being arranged in line, each joint 
comprising lugs 21, Fig. 5, formed near the tube 
ends, and plates 22 each provided with a hole for 
the tube, eut away on each side sufficientlv to 
enable the lugs to pass through, the plate then 
being turned so that the lugs are opposite a part 
not eut away, the plates on adjacent, tube ends 
being bolted together to cause the tube ends to 
abut. In the example, the U tubes are in pairs 
17. 18 connectod together to form a serpentine 
heater, the joints lying between the outer casing 
14 and a wall 11 made up of plates slotted so as 
to fit between the rows of tubes.

3 2 6 .6 0 1 . l i c e ,  E . and G eorg-e ,
C. H . E . Jan. 17, 1929.

ducting band 20 from between spring contacts 23, 
24, thus breaking the electric circuit to the heat
ing means. A safety or blow-ofi valve 40 and a 
weighted fiap 27 for closing the spout opening 13 
are provided.

3 2 6 ,7 4 9 . T r in h a m , T . P . Aug. 12, 1929.

Internalhj - fired 
boiiers; geysers. —  A 
water heater consists 
of a jacket 8 extend- 
ing around and below a 
fire shaft 5 surrounded 
b\' beat insulation 
with in a body 6. The 
w a t e r circulâtes 
through the jacket and 
a storage cistern sup- 
plied from a cold- 
water cistern 11, the 
delivery pipe 10 being 
connected to an over- 
flow pipe 12 leading to 
the cistern. A métal 
liner 20 preferably in 
three sections is fitted 
in the shaft 5, the top 
section being remov- 
able and carrying 
baffles 19. The grate 
is fed through a door 
17 and air-supply open- 
ings are provided with 
dampers in frames 13.

Water, delivering.—A container 11, fitted with 
electric heating means supporting a réceptacle 16 
for heated liquid such as a teapot on a platform 
15 spring-pressed upwards, is fitted with a pipe 
25 with spout 26 so that on the water boiling 
steam pressure delivers the water to the 
réceptacle 16. The increased weight causes the 
support to move downward6, removing a con-

3 2 6 ,8 4 4 . O w en , W . H . Dec. 21, 1928.

FIC 2

Heating air.— Heat-exchange units comprising 
bundles 1 of eells mounted in a conduit 11 for 
hot fluid and formed by fiat plates 6ecured to 
transverse bolts 4, are lield against inlet and out- 
let ports 3 in the conduit by hook or eye l>olts 8 
engaging the transverse bolts 4. passing through 
abutment bars 7 bearing against- the outer faces 
of the ports or of side section-members 6 and 
being secured by nuts 9. Spécifications 228,218 
and 273,809 are referred to.



Geysers. —  In water-heaters of the 
geyser type a movable tray or récep
tacle is provided for the condensate.
The water-containing unit is sup- 
ported by rods 11 carried by lugs 30 
formed on each of a pair of adjustable 
brackets 1 from each of wliich a pro- 
jecting ledge 8 carries an inclined tray 
9 with a drainage outlet 13; the tray 
is réversible end for end. The gap 
between the heater and the upper 
edge of the tray may be closed by a 
strip or bar 15. A central opening in 
the tray provides for acces6 of flame 
and hot gases to the interior of the 
heater. A modification is described 
for adapting the tray for lise with cylindrical 
water-containing units. A circular bracket- 17, 
Fig. 0, has inwardlv-projecting members 18 sup- 
porting the water-containing structure and 
brackets 22 carrying a circular condensate tray 
21 with outlet Ï4 below the heater. The slope

FIC.I.

F I C . 6.

s ~
• !_ _ i. ° ° -----

*  yt1^ 0 
&  ° 0 Ij  6 o
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of the tray may be adjused by slots provided in 
the brackets.

3 2 7 ,1 4 6 . C o llin s , V .  A . Sept. 28, 1928.

3 2 7 ,0 4 4 . T r e s c h o w , May 9, 1929.

FIC.I.Boiiers with a fuel 
magazine located above 
the combustion zone 
and a water - jacket 
hâve vertical water- 
lube walls sépara ting 
the combustion cham- 
ber from the magazine 
and from the flue Sys
tem. The magazine a. 
combustion chamber b. 
and one or more dues 
c, of a hot-water 
boiler are separated 
from one another by 
gas-tight tube walls e ,
/  consisting of vertical tubes connected by iron 
strips or bars. The tubes are connected by cross- 
tubes h at the top and bottom to the water-space 
of the boiler. Secondarv air which mav be 
heated in an air-jacket surrounding a chamber i 
is admitted through apertures l between the wall 
tubes. The lower part of the combustion cham
ber may be protected by firebrick. The water 
tubes may abut, their ends being of rectangular 

♦  formation, the short sides of adjacent tube ends 
being welded together and their long sides con
nected by seams to the cross-tubes.

r 1 l

Diyestcrs.— In digesting 
solids with liquids, a con
tainer is provided in which 
a continuons sériés of varia
tions in pressure is pro- 
duced by means such as
pistons working in cylinders connected to the 
container. The container 1 is supplied from a 
storage tank 6 having compartments for strong 
and weak liquor and is connected to an accumu- 
lator 7. The pressure variations are effected by 
pistons 12 actuated for example by an electric 
motor 14. Means may be provided for circulat- 
ing the liquid through the storage tank and con
tainer while the operation proceeds. Spécification
317.427, [Class 140, Waterproof &c. fabrics], is 
referred to.

13*
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V I R T U A L  M U S E U ^ 7 156!7 ,156.
H u m e ,

K o w d e n  6c C oM L td .,  J ., and
J .  H . Dec. 28, 1028.

F IC .2. FIG .4. F IG.2*

F IC .9.

Fig. 9, are interposed in série» between the 
smoke-box IG and the uptake 17 of a marine 
boiler 171, the passage of the air to be heated and 
of the flue gases being controlled by valves. The 
plates of an element may be corrugated length- 
wise along waved lines. Spécification 295.100 is 
referred to in the Provisional Spécification.

Heating gases. —  A beat exchanger comprises 
united pairs of corrugated plates 1, Figs. 2, 2a, 
and 4, the opposed edges 2, 3 of each plate ex- 
tending transverselv of the corruptions being off
set, the plates of each element being welded along 
the ridges of their corrugations, and adjacent 
éléments being connected together along the off
set edges. The gnp formed by the offset parts 
on assembling the plates are closed by welded 
pièces 8, 9. The beat exchange units A, B,

3 2 7 .3 1 4 . 3 e r r y ,  H .
C . A . May G, 1929.

and P a in to n ,

F IC  2

ai
- J  -5

Water supply and 
delicery. —  In a water 
heater from which bot 
water is intermittently 
forced through a tube 
3 by the admission of 
cold water through a 
tube 2, the outlet tube 
3 is provided with a 
syphon tube 6 to lower 
the water level in the 
heater below the en- 
tranoe to the outlet 
tube, thus preventing i 
dripping when the coîd 
water inlet valve is 
closed. The heating element 4 is surrounded 
a circular tube 5.

y y
ïi

W

hJ

3 2 7 .4 1 2 . G e n e r a l  G a s  A p p l ia n c e s .
L td .,  and C o le m a n , F . S . Nov. 30, 1928.

Heating uater.— To FIG.I.
applv an indirect beat- Q
ing circulation to an 
ordinary bot - water 
System, a beat ex
changer unit q is in- 
serted through openings 
inade in the cylinder a, 
which is not ot h envi se 
prepared for the pur-
pose, the openings 
being closed by the
connections to the
heat-interchanger unit 
themselves. In the
Figure the boiler w  is connected by flow and 
return pipes A, s1 to the unit q. Additional con
nection to the cold-water pipe and to the hot- 
water delivery from the cylinder are provided 
with air-holes p, o to prevent circulation there- 
through. The indirect heater may bave an inde- 
pendent cold-water supply and expansion cham- 
ber. or may hâve the same cold-water supply and 
a separate expansion pipe or air vent, or a 
separate cold supply and an air vent. Air-locks 
are used when the cold supply is from the same 
source to keep the circulations separate. Spécifi
cation 4545/11, \(1ass 123 (i), Liquid-leve! regu- 
lating &c.]. is referred to.

3 2 7 ,4 8 5 . L iv in g s t o n e ,  W . L ., 
R o s s ,  J . S in c la ir - .  Jan. 22, 1929.

and

r i o . » .

d!

Geysers.— A water-heater com- FlC.I. 
prises two substantiallj- concen- 
tric casings, the inner of which 
only is shown, between which 
pass the fiâmes and combustion 
products from a lower burner-ring 
H1 and one or more additional IcSSïS-p 
burner-rings K arranged in the /£•
annular space, the bottom and 
sides l>eing thus heated. The 
inner casing is provided with a 
number of dises alternately 
pierced with a central hole as at 
d* and a concentre seriez of 
holes as at d1, or other means for 
causing the water to follow a tor- 
tuous path from the inlet F  to the 
collector n and outlet 0 . The outer j  ri
surface of the inner casing may 
be covered by asbestos, gauze or - - rr*' 
other refractory material. A suitnble annular 
partition and vent and air-holes in the outer 
casing may separate the burners.

TT—
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3 2 8 ,0 7 6 . U n d e r fe e d  S t o k e r  C o., L td ., 
and H a r lo w , W . F . Eeb. 26, 1929.

FIG.I .

T»

f  ' y j ^

Heating air. —  In 
lient exchangers of 
the plate type in 
which alteruate cells 
a hâve an entranoe d 
on one face of the 
heater for one of the 3 
fluids concernée! and 
an exit c on tho 
opposite face for the 
other fluid, a change 
of direction of flow 
of the fluid ie ob- 
tained by means of 
n u mérous defleetors 
/ ,  /*, placcd one at 
each position at 
which the change is 
to occur. The surface 
of each plate is ruled 
with parallel lines. 
which may be at 
right-angles, and the
defleetors of thickness equal to the width npart 
of the plates, welded or riveted to the plates at 
the points of intersection of the lines. The de- 
flectors may be of cresceut shape with faces which 
are circular arcs of different radii, the arc of 
longer radius being tangential to the ruled lines. 
Knife edges are preferably used on the defleetors.

F IG .3.

3 2 8 .5 4 8 . R a n s o m , Z i. Z i -  Dec. 24, 1028.

F I C  I ■'-i
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Heating liquida.—Liquida are heated by circu
lation through a closed circuit under constant 
pressure being propelled as by a pump 18, the 
rate being predetermined to equal the average 
rate of withdrawal of the lieated liquid, a heater 
20 being provided and a storage body of liquid 
10 being situated between the point of supply 11 
and the point of withdrawal 25. The 6torage 
body is of sufficient size to compensate for tem-

o
U L T IM H E A T
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porary différences between the rate of withdrawal 
and the rate of heating. In the exampL» 
supply main itself is continued through the 
storage tank 10 to the pump 18, and the with
drawal pipe 25 similarly is connected to the 
heater 20, those part6 12, 22 of the connections 
which lio within the tank being perforated with 
graduated holes larger near the entry to the tank 
than near the exit. Means are provided for cut- 
ting off the supply of liquid from supply to heater 
when so much heated liquid lias collected in the 
tank as to extend nearly to the bottom. In the 
Figure a bimetallic or like strip 40 is in the lower 
part of the tank and opérâtes by a rod 41 a slide 
valve 42 when the température reaches a pre
determined point, to move a port in the valve 
ont of communication with the ends of the pipe 
48 and a drip pipe 57 and connecte the pipe 48 
with nnother pipe 45 joined to the supply main 
11. Pressure is thereupon exerted on a dia- 
phragm in a casing 55 to opéra te a valve for 
shutting off steam or other heating medium to 
the heater and to break the circuit to a motor 
driving the pump. A further storage tank 75 for 
hot water may be provided.

Référencé hast heen directcd by the Comptroller 
to Spécification 184.198.

3 2 8 ,6 4 0 - S t i l l ,  C. Dec. 27, 1928.

Heating air.— Heat transfer to air to be lieated 
is promoted by adding to it a small projiortion 
(about 5 per cent at the maximum) of carbon 
dioxide, or carbon dioxide and steam, preferably 
in concentrated form. When the carbon dioxide 
»fcc. is added in diluted form tlie proportion of 
added gases should not exceed 10 per cent. The 
carbon dioxide may be obtained from the bye- 
product, recovery apparat us of coke oven or gas 
making plants.

3 2 8 ,8 7 2 . S o c .  Zi’A u x il ia ir e  d e s  C h e 
m in s  d e  F e r  e t  d e  l ’ I n d u s t r ie .  April 
12, 1929, [Convention date J. Addition to 
813,481.

F I G . 2.Feedwater, heating.—In a direct 
contact steam feedwater heater 
the excess of hot water obtained 
is discharged, by an automatic 
valve, direct ly into the in flow of 79. 
the cold water pump or into one 
end of the pump cylinder instead 
of into a réceptacle connected to ^  
the pump inflow, as in the parent 
Spécification. The cold water 
pump 24 discharges water into chamber 20 
through the spring 23 where it is heated by direct 
contact with steam and then passes out in cham
ber 21. Excess hot water accumulâtes in tube 2 
until its hydrostatic pressure raises valve 5 and 
the water escapes through orifice 73 into vessel
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which pump *24 sucks. Pipe 3a. connects 
Die :Qp of cylinder 4 to the steam space of cham- 
ber 21, thus causing a constant control pressure 
on valve 5, while a small orifice 63 allows any 
condensât© above valve 5 which would interfère 
with working to escape without serious loss of 
6team. If water works up the side of valve 5 
when the pressure in chamber 21 is low it enters 
the annular recess 77 and escapes through the 
outlet 70. The excess hot water may also pass 
directlv into the end 89 of the pump cylinder 
through a passage 80 provided with a non-return 
valve 82. In that case cold water alone is sup- 
plied to the end 88 so that even if the end 89 
fails owing to the high température of the water 
from chamber 4 chamber *20 is still supplied. 
Spécifications 313.481 and 314,368 are referred to.

3 2 8 .9 9 4 . K u h n , 3 Jan. 9, 1929. 
Divided on 3*27,731, [Class 20 (ii), Buildings 
and structures, Miscellaneous accessories &c.].

ing 8 situated above the boiler and provided with 
a window or eut ont for inspection of the pressure 
gauge 3. An outlet 9 with a damper 12 opens

from casing 8 through a fiue 10 to the fireplace 
fine 11. A fusible plug or the like 13 may also 
be provided at the lowest safe water level of the 
boiler.

Heating air.— In apparatus for supplying liot 
air, a fan 25 forces air into a chamber 21 con- 
taining two heating means of different kinds, 
such as an oil burner 28 and an electrical heating 
element 3S, the air escaping through pipes 36. 
The burner is supplied with warm air from 
chamber 21 through passages 40. The exhaust 
gases pass through tubes 34 and may then enter 
the main air current through draught-regulating 
valves 35. The incoming air cools the motor 23.

3 2 9 ,0 6 0 . S la t e r ,  S . Marçh 1, 19*29.

Bloch or slab form boilers.— In domestic hot 
water supply Systems, a fireback boiler 1 is fitted 
with an additional pipe 2 carrying a safety valve 
4, a pressure gauge 3 and a water level testing 
tap 6. Lugs 7 on the pipe 2 support it in a cæ-

3 2 9 ,2 0 1 . ZVXcDowall, S t c v e n , de C o., 
Z itd ., and C u n n in g h a m , P . June 19,
1929.

Bloch or slab form boilers.—A boiler 1 provided 
with front extensions 3 and latéral extensions
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5 and G is surrounded bv a case 4 so that gases 
lrom the grate 2 pass over the top and down 
the back oi the boiler 1, and. up over the inner 
surfaces and down over tlie outer surfaces of 
extensions 3, finally passing under extensions 5 
and 6 to Hue 13. A baffle 12 directs the gases 
down the back of the boiler. Doors 8 and 9 are 
provided in extensions 3 and in door extension 
ô. Circulation pipes 10 and 11 are atlached to 
extensions 6. In  a modification, extensions 5 and
6 are replaced by baffles.

3 2 9 ,2 1 0 . B e r r y ,  H . H -, and P a in t o n ,
C. A . June 25, 1920.

FIC.I. FIG.3.

Mater supply and delivery.— In an electric 
water heater consisting of a heating element 6 in 
a tank 2, a bye-pass 0 with a coek 10 allows cold 
water from inlet pipe 4 to enter the outlet tube 
8 and mix with hot water leaving the tank. To 
avoid dripping down pipe 8, the cock 10 may be 
left open and water siphoned out of the tank 
through the cold water inlet 4 and bye-pass 9 
into the outlet 8 until the level in the tank is 
l>elow the upper end of the tube 8. An aperture 
13 may be provided in the bye-pass 9 to cause 
siphoniug even when the cock 10 is elesed or 
a separate siphon tube 12 may be placed in the 
tube 8.

3 2 9 ,2 5 7 . S i l le r  de R o d e n k ir c h e n  G e s .,
B r . In«*. Dec. 4, 1928, [Convention date].
Digcsters. —  The dis

charge and supplv open- 
ing of a rotary digester 
A is closed by a valve 
body d having a stem e 
carried through the in- 
terior of the vessel and 
guided in a boss h 
secured to a point dia- 
metricolly opposite the 
opening, a screw spindle 
g, fitted with a harid- 
wheel / .  being provided 
for operating the valve.

j
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3 2 9 ,6 0 0 . S i l le r  d e  R o d e n k ir c h e n  G e s .,

B r . Ing-., and S i l le r ,  W . Sept. 25, littiL

Digcsters. —  In a 
digester lor the ex
traction of glucose 
from wood, and con
sisting of a cylindrical 
vessel a, with a jacket 
c rotatably supported 
on trunnions h, acid 
is supplied by a tube i 
through one trunnion 
connected to a tube m, 
and discharged through 
a pipe n and a second
tul>e i in the other trunnion, the opeuings o and 
p of the tubes m  and n being turned in ibe 
direction or rotation of the vessel. The medium 
for the jacket is poured through a funnel e into 
grooves /  in the trunnions h and thence through 
passages g in the jacket, the medium finally 
escaping by similar passages in the other 
trunnion.

3 2 9 ,8 8 2 . S c h e n k l ,  A . July 1, 1929.

Heating water.—An annular boiler 1. 2 forming 
part of a central heating System is entirely en- 
closed by a water réceptacle 13 which provides 
a hot water supply. The boiler 1, 2 is fitted with 
a water pocket 9 connected by tubes 10 and 11 
to increase the heating surface, and the fine gases 
pass out through a fine 19 enclosed by a jacket 
26; a door 20 is provided to allow cleaning of 
the fine 19. The draught- is regulated by a door 
18 moved by a chain 17 from a regulator 16. 
Tul>es 3 and 4 form the connections to the central
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- - t i nt e  System and » valve 28 régulâtes the flow. 
A tube 27 allows of circulation in tlie boiler when 
valve 28 is closed. Cold water for réceptacle 13 
enters through tube 21 and the hot water is 
drawu off through tube 22, a thermometer 24 
giving the temj>erature. Tubes 12 pessing 
through the water in réceptacle 13 and connected 
to the top and bottom of boiler 1, 2 incrcose the 
heating surface. The boiler is fluted, and two 
ribs 25 are provided in the réceptacle to ollow 
adjusttnent to stress and to increaee the heating 
surface. Réceptacle 13 may be fitted with 
electrical heating éléments to serve as a beat 
acçumulator for the boiler when the furnaoe is 
shut off.

3 3 0 .3 5 8 . B a r k c r ,  P . E . April 22, 1929.

H a*biny-boiler*.—A washing-boiler consista of 
an outer cylindrical vessel A and a removahle 
concentric unit comprising a washing ohamlier 
18, and a chnmber 14 containing a suction fan 
20 driven by a motor 21. The fen chamber is 
closed by a lid 5 overhanging the onter vessel 
and is sepernted from the washing charnier by 
a diaphragm 11 having a central opening pro- 
tected by a baffle 16. The fan exhausts the air

from chamber 18 and the washing liquor rises, 
lorming a water seal 10 which is then constant ly 
brokeu, air rushing in and agitâting the liquid 
and articles to be washed. Tho annular chamber 
0 is freely open to the atmosphère by construct- 
ing the cover 5 and border rim 6 to leave air

passages. An overflow opening 3 may be so dis- 
posed as to allow a predetermined quantity of 
washing liquor to enter the washing chamber. 
The machine is preferahly portable and may l e 
heated on an ordinary domestic stove. The sur
faces of the cylindrical ves6els may be corru- 
gated.

3 3 0 .4 1 7 . E w a r t ,  S . ,  E u a r t .  J . W ., 
and E w a r t  A. S o n , E td . June 24, 11129.

Geyser*. —  In a water 
heater constructed so that 
the gas humer can be 
swung ont to either side. 
the burner is hinged at 
the point h1 to a fitting 
attached to the revolving 
top b o f the heater by 
terewe ni* and to the base 
a at points h* or h on 
opposite sides of the opening s for the burner. 
A door t attac hed to the burner can be held on
either side by the screw u passing into either 
socket w or ir1. The middle part c  of the heater 
is rotatable with respect to the other ports to

brin? the tvater delivery spout c1 to any required 
position. The direction of the gas supply pipe 
t* may be varied by loosening the screws b* and 
i tlmt hold the part Ji3 of the fitting in position. 
The water enters through a tube o and funnel 
q and weighs down the vessel n2 mounted on a

lever n and thus opérâtes a gas supply valve h1 
in the part h2 by means of a rod l to which is 
attached a bell dipping in a water seal formed 
between the concentric tubes h2 and J»*; water 
is admitted through the branch h9. A discharge 
aperture r empties the vessel n2 when the water 
supply is turned off.
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3 3 1 .1 4 0 . U n ite d  W a t e r  S o iten ers» . 
B td ., and M a riçrn y , H . G . Sept. 11, 
1029.

ï'cedicatcr, heating. 
— In apparatus for 
utilizing the beat of 
boiler blow down water 
for heating feedwater, 
blow-down is led 
through a pipe 1 into 
an expansion ciiamber 
7, from which the 
water and the steam 
sépara ted therefrom 
pass respect ivelv
through beat ex- 
changers 2, 11, which 
together with the ex
pansion chamber are 
enclosed by a single 
casing. The feed water 
enters the casing 
through a pipe o and 
first passes «round the 
exchanger 11, it then 
flows through a pipe 
changer 2.

ULTIMHEAT
guidé r. Hot water is discharged through VIRTUAL MUSE 
outlet pipe j  when the inlet valve d is opeied.
The chamber e is surrounded by an air iacw t ; 
having a vent f l. The outlet pipe j  may be ex- 
ternal to the chamber e or may pass through the 
air jacket. The pipe q may l>e separate from the 
valve n. A baffle may be fitte.l r.round the vahe 
and the upper end of the outlet tube.

3 3 1 .8 3 8 . I m p é r ia l  C h e m ica l I n 
d u s t r ie s ,  L td .,  and B r a m w e ll .  F . H .
Jan. 9, 1929.

Digentcrn.—In a vessel for effecting chemical 
reactions, and in which the inner wall is pro- 
tected from corrosion by a rubber lining, sépara
tion of the lining is prevented by forming the 
vessel with a double wall, the inner wall c f which 
is perforated and lias the lining nffixed to its 
inner surface; the space bfitfMD the walls 
eonnected to a source of pressure lower than tliat 
existing within the apparatus.

3 3 1 .3 8 3 . B r i t i s h  B r a s s  F it t in g s ,  
I itd .. C o n ly , W . P . ,  and D u n n , W . I j.
J une 26, 1929.
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Heating liquids. —  Tn 
an apparatus wherein an (o 
electric heating unit h is 
locoted in a chamber e 
in a liquid container a, 
the chamber being open 
nt the top and bottom to 
the container, the com
munication between the 
top of the chamber and 
the contents of the container is by way of an 
outlet q of small bore at the normal surface levei 
and an opening o f greater l>ore arranged at a 
lower level and normally closed by a lightly 
loaded valve n. The valve may comprise a 
washer mounted on the tube q engaged hy a

3 3 1 ,9 4 4 . B u r n s id c ,  G . B .  April 19. 1929.

fTcating water. —  A 
boiler 13 is arranged in a 
vertical duct A in which 
air for ventilation is 
heated by an electric 
heater 4. The air heat
ing and ventilating 
arrangement is similar to 
that described in Spécifi
ent ion 324,777, [Clans 
137, Ventilation]. The 
boiler may be a sinuous 
tube eonnected to a cir- 
culating tank C fed from 
a cistern I>. The heater 
may be controlled by a 
thermostat. A boiler 
with one or more vertical 
flue tubes and an annular 
boiler surrounding t»he air 
duct and having trans
verse water tubes passing 
therethrough are de
scribed. Spécification 
830,534, [Clans 137, 
Ventilation], nlso is 
referred to.
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Duft', W . A . July 25, 1929.

FIG.I.IntcrnaUy-fircd boilcrs; 
waicr supply and delivcry.
— In a water lieater consist- 
ing of a vertical coil or 
pi]>e c within a flue /  
surrounded by an annular 
water-jacket y and con- 
nected at its lower end lo a 
shallow pan disposed over 
a humer, the upper end ci 
the coil being connected to 
the water jacket at tl»e 
point ex and the lower 
portion of the water jacket 
being connected to the pan, 
two independent draw-off 
outlets p and s are pro- — — rvrp 
vided; the outlets s draws O
water from the rapidly heated région near the 
end c l of the coil through the pipe n, and the 
outlet p draws water from the middle or bottom 
of the jacket. The pan arrangement mnv consist 
of a number o f pans arranged one above the other 
(two a and b are shown) and provided with corn- 
municating passages c, the bottom pan having a 
central orifice b1 for the flame from the hunier.

3 3 2 ,1 1 0 . H o p e ’ s  H e a t in g  de L ig h t in g ,
l i t d . ,  and B a s s e t t ,  C. T . Aug. 23, 1929.

llcaling water.—In 
a hot-water heating 
installation in whicli a 
boiler a supplies bot 
water to a radiating 
System and to a bot 
water supply tank, 
eifcher of the two fiow 
or return pipes c and 
b may be connected to 
the îioilcr through a 
cross pipe d and a pipe 
e provided with a valve 
/  controlled by an 
electrical device g, 
which is controlled bv 
thermostats dépendent 
on the température of 
the radiating System and of the bot water tank. 
The pairs of valves h, j  and t, k serve to divert 
through pipe c the water o f the System with the 
thermostat which is controlling the valve / ,  the 
water of the other System passing straight to 
the boiler. The pairs of valves i, k and h, ; 
may eacli be replaced by a single multi-way 
vulve.

3 3 2 .2 7 4 . S u p e r h c a t e r  C o., I itd .,
(Compagnie des Surchauffcvrs). April 10,
1929.

F IC. I

Heating liquids.— AVater or other lujuid in a 
boiler D is heated indirectlv by waste gases of 
var\*ing température flowing in fines A leading 
from, say, the Cowper heaters of a blast furnace, 
the beat l>eing transferred by the circulation of 
fluid in a number of independent tubular appa- 
ratuses 5*. The heated part of each lieat trans
fer apparat us consists of upper and lower circular 
headers 2°. l a connected by tul)es »V-. Spécifi
cation 287,166, [Clasê 123 (ii), Steam generators], 
is referred to.

3 3 2 .2 8 0 . K o c h s  C o., I -td .,  W . B .,
(Fôgc, H.). April 17, 1929.

F I C  5  e h F IG  I

c ‘  !d

Heating air and gancs.— Air or gas heaters a 
are built up in sections, preferably halves united 
by contact flanges b to form tubes, in which in
ternai ribs c are provided extending to the médial 
plane of the pipe. Extornal ribs e lie at right 
angles to the internai ribs c. In Fig. 8 the free 
edges d of the ribs are displaced with regard to 
those of other halves. The tubes may be pear- 
shaped or parallel sided in cross-section.
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3 3 2 ,4 0 1 . H a u s s a u e r , Ij. P . Julv 16,
1029.

H ater supply and dclivery.—  Fi ni  
In an electric water lieater of 
the kind in which cold water is 
admitted through au inlet cock 
near the bottom and discharges 
hot water through a liot water 
outlet pipe extending upwardlv 
through the buse of the heating 
chamber to a point near the 
top, the end of the outlet pipe 
in the heater can be raised 
above or lowered beneath the 
normal water ievel to avoid 
dripping down the pipe owing 
to the expansion when heated 
of the water just admitted. The outlet pipe 5 
fits in a sleeve 1 working in a stuffing-box and 
the cold water inlet cock 8 besides its normal 
lever handle 10 lias a second handle working in 
a recess in the ring 6 attached to the pipe 5 so 
that when the cock 8 is shut off the pipe 5 is 
raised. The heating element 14 and a thermo
stat ic attachment 13 are mounted on the same 
base plate 2 as the water connections.

U L T I M H E A T
V IR T U A L

3 3 2 ,8 8 5 . S o c .  F r a n ç a is e  d e s  P o m p e s  
e t  M a c h in e s  W o r t h in g t o n . Feb. . . .
1929, [Convention date J.

3 3 2 ,5 7 5 .
1929.

T h o m p s o n , E . H . April 23,

Fecdivater, heating.— A feedwater heater con- 
sists of a main direct contact steam heater 36. 
with cold water inlet 35, steam inlet 37, and 
warm water outlet 41, combiued with two or 
more auxiliary heaters 50 and 51, the first of 
which reçoives excess water and non-condensed 
steam irom heater 36 through aperture 52, and 
the second communicates with the first and so 
on. Excess water from the final heater is re
tu med through a duct 42 to the suction side of 
the cold water pump 33 the auxiliary heaters 
having cold water inlets 57 and 58 to pro
gressive^ condense the excess steam. Gas vents 
to the atmosphère may be provided for every 
heater, or apertures 54 and 55 may connect the 
upper parte of the heaters, the last heater being 
open to the atmosphère through vent 56. The 
princij>al heater and the last auxiliary heater 
may be provided with safetv valves 60 and 61 
and other auxiliary heaters may be so equipped. 
When steam from an auxiliary engine is used in 
the heater it may be admitted direct to an 
auxiliary heater in which the pressure will be 
less thon in the principal heater. If the auxiliary 
engine exhaust Ixî admitted through pipe 62 
direct to the principal heater. a check valve 63 
is provided to shut off connection when too great 
a back pressure existe in the heater.

Heating water. —  A water heater has an 
auxiliary tubular chamber 2 spaced from the 
walls and base of the main tank 1, and provided 
with oue or more flue tubes 6. The tubular 
chamber communicates with the tank by a small 
hole at the top of a circulation pipe line 3 run- 
ning from the upper wall of the chamber to the 
lower wall of said chamber. The flue gases pass 
to flue pijx? 8 which extends through the liquid 
in the tank. In a modification, the tubular 
heater 20, Fig. 4. has the combustion chaml>er 
and flue pipe at the same end and foiward and 
rearward terminal chambers 23, 24 eommunicat- 
ing by segmentai flue passages 25. Horizontal 
partitions 28 guide the gases in the direction of 
the arrows. A central water passage extends 
vertically hetween the flue passages. The tank 
water is heated bv conduction through the wall 
20 and also by the circulation pipe 40. Spécifi
cation 281.430 is reterred to.

3 3 3 ,0 5 9 . K r ü g e r ,  H . Jan. 2, 1929, [Con- 
vention date}.

Digesters.— Apparatus for use in the décom
position of animal carcases &c. by steam under

P.«. «91.
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«ure consiste of a vapour tiglit. vessel A 
iv ng a rotary screening drum B disposed

therein. The drum is provided with direct 
driving means consisting of a ring of teeth 0  on 
the drum engaged by a chain F or gear wheel

drive mounted with in vessel A or an extension 
thereof. A cylindrical rotary screening drum C 
and a horizontal extractor are provided, and the 
chain F  is driven by a sproçket whêel D mounted 
on the shaft of a driven pulley.

3 3 3 ,1 5 7 . S e lig -m a n , R . Mardi 28, 1929.

Ilcating liquids.—In an inclined rotary cylin- 
der 1 for heating jams or other viscous liquids by 
an extenial spray of heating liquid, scrapers 14 
for controlling the height of the material in the 
cjdinder extend for part of the length of the 
cylinder. The cylinder is peripherally mounted 
in members one or both of which is or are pivoted 
to the framework. A sériés of buckets &c. 15 
are arranged adjacent the delivery end of the 
cylinder to raise the fluid and drop it on to a 
delivery shoot. External scrapers 9 deflect the 
heating liquid.

3 3 3 .3 2 6 . S t a r k ,  R ., and S t a r k ,  G-.,
(trading as Xetzschkauer Maschinenfabrik F. 
Stark & Sohne). Nov. 13, 1928, [Convention 
date].

Heating air.— The side 
walls 1 of the casings of 
wall air-heating appliances 
are so constructed by bend- 
ing the edges and by apply- 
ing strips in the form of 
bars or angle irons or by 
pressing in guiding grooves

or flanges that they can be united to the other 
walls and thereby fitted together. The walls arô 
then united by screw bolts 25 to form a rigid 
casing. The supports for the biower 22, the 
motor 21 and the heating battery 20 may be 
secured to the side walls in advançe e.g. by spot 
welding.

3 3 3 ,3 9 7 . W o o d r o f fe , F . XL. Aug. 14, 
1929.

Feedwater, heating.—A heat exchanger com
prises a casing a through which waste gases from 
a flue b may be diverted by dampers c, and con- 
taining a number of narrow air chambers e with 
plain or corrugated sides provided with a com- 
mon inlet e2 and a common outlet ë3 leading to 
a heating installation. Water pipes are arranged 
between the air chambers, and water passes from 
an inlet j l to an outlet y  and the heating installa
tion. The side walls of the casing are compo6ed 
of métal or refractory material, and the end walls 
a2 are hinged doors which will yield at a pre- 
determined pressure. A métal roof d is remov- 
ably mounted on the casing, its edge resting in 
a groove f l provided with refractory packing g 
such as sand. The air chambers are provided 
with baffles e\  and the casing is provided with 
a baffle a3 to direct the course of the waste gases.

3 3 3 .4 2 6 . H o lm e s , J ., and K ln g c o m e ,
H . A . Sept. 20. 1929.

Digesters.—In the digestion of fibrous veget- 
able matter for the extraction of cellulose, the 
material is fed by a conveyer A to a mechanical
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conveyer B which passes it through the apparatus 
as indicated by the arrows. The material first 
passes through boiling water zones a, b and c, d 
h vacuum head V being maintained correspond- 
ing to these two columns. A column of treat- 
ment liquor e , f  is maintained in the vertical 
xnember J. The vapour pressure in the head S 
added to the pressure of the column e, /  gives 
a higher pressure in the vapour head T, the 
vapour of which extends from /  to g. Liquor is 
maintained in the vertical members L , N be- 
tween the levels g , fc, the desired maximum 
digestion pressure being thus obtained in the 
horizontal member M. Heating of the member 
M is effected by a s team jacket. The condensate 
may be used to heat the vertical members for 
the water treatment to further extract heat, the 
final condensate being admitted at m  as wash- 
water. The discharged material passes out of 
the apparatus at R. A simpler apparatus omit- 
ting the vacuum treatment may be used for 
esparto grass. Pumps connected by pipes at 
suitable points in the apparatus may be used to 
eirculate the cooking liquors and wash water and
to agi taie the material.

3 3 3 ,5 2 7 . H e a th , H . Z>. May 13, 1020.

Heating water. —  The 
water jacket 2 of an in
ternai-combustion engine 1 
is connected through pipes 
4 and 5 with a tank 3 pro
vided with a cold water in
let 6, hot water outlet 7, 
expansion pipe 8, and a 
chamber 10 connected with 
coil 11 through which the 
exhaust gases from the 
inotor are discharged. A 
thermos ta tic regulator 15 
in tube 4 may restrict the circulation when start- 
ing from cold in order to provide a small ouautity 
of very hot water at the top of the tank. The 
ruotor 1 may drive a dynamo 14, part of the 
current from which may be used in electrical 
heating means in tank 3.

3 3 3 .8 6 9 . F o y ,  F . Feb.
19, 1029.

IVater supply and delivery. 
—In an electrical apparatus 
for heating water, dye 
liquors, or other liquids the 
greater portion of the siphon 
discharge tube 4 is sur- 
rounded by an air jacket 5 to 
prevent cooling of the liquid 
during discharge. A tube 12 
fitted to the jacket allows any 
steam generated in the heater 
to pass to the outlet pipe 10 
by way of the jacket and an 
aperture 11 in the siphon 
discharge tube.

3 3 3 .8 9 1 . W ils o n , l i .  A .
May i7, 1920.

F I G .5.

Internally-fired boilers.— A 
water or other liquid heater 
16 contains a helical fine 11 
through which the produc te 
of combustion from a burner

14 are drawn in a downward direction 
by a fan 26, the operation of which 
and the operation of the fuel supply 
valve are controlled by a thermostat 43 in the 
heater. When water is withdrawn from the top 
of the heater through pipe 24 and cold water 
admitted through pipe 23, the outer tube of the 
thermostat contracta and pushes an inner bar 45, 
Fig. 6, against a lever 46, which, acting through 
further levers, tilts a mercury switch 53 com- 
pleting the circuit through a motor 71 operating 
the fan, and through a solenoid 31 operating the 
fuel-supplv valve of the burner 14. which lias 
adjustable openings 35 for the admission of air. 
and a flared deflector 38 for the combustion gases.
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VIRTUAL MUSEUM rBtar(j ĵie 0penjng c f the fuel-supply valve
to - \ve the igniting coil 42 in the motor circuit 
tirne to bccome hot and to allow the fan to get 
up speed, a second switch in the circuit ooerated
by governor mechanism on the motor shaft is

F l  C l.

3 3 4 ,1 1 7 . Y a m a d a . A . Oct. 28, 1929.

Fecdu'atcr, hcaling.—  FIC.I
Water heaters are com- 
posed of a set of two or 
more superimposed heaters, 
preferably of increasing 
height, the fire tubes 2 of 
which register, and each is 
provided with a water out- 
let 4 in its upper part con- 
nected to a water inlet 5 
in the lower part of the 
adjacent heater. In a 
modification, the fire tubes 
are provided at both ends 
and at intermediate posi
tions with hexagonal or 
tetragonal flanges, and a set of heaters formed 
by soldering the tubes together at the flanges and 
disposing the bundle within a hexagonal or tetra
gonal casing.

closed only when the motor is running at a high 
speed. In a modification, the governor mecha
nism 90, Fig. 5, on the motor shaft 73 is directly 
conuected by a rod to a eliding fuel-supply valvo 
111.

3 3 4 .0 3 9 . B r o w n b i l l ,  E . Aug. 9, 1929.

FIC.I.

I S
Composite boiter s.—In a 

domestic hot-water installa
tion having a boiler 1 and 
a storage cylinder, an 
auxiliary water heater con- 
sisting of a number of up- 
wardly extending tubes 8 is 
located in the flue 2 above 
the boiler. The up flow 
pipe 5 from the boiler 
enters a header 6 at the 
lower ends of the tubes 
while the upper header 9 is 
conneoted to the storage 
cylinder. The retum from 
the storage cylinder passes 
direct to the boiler. The 
headers may be located 
within the walls of the flues and if tlie tubes 
are arranged on two or more walls bent headers 
may be used. The tubes may be curved or wavy 
and provided with fins. Spécification 29246/07 
is referred to.

3 3 4 .1 4 1 . A k t . - G e s .  B r o w n , B o v e r i ,  et
C ic. Dec. 5, 1928, [ Convention date].

Feedwater, beat-
ing. —  Distillation 
plant for making up 
boiler feed comprises 
a sériés of feedwater 
heaters connected so * 
that vapour from the 
still may be con- 
densed in any of the
heaters at will. To increase the output of the 
still at peak load, the vapour is passed into a 
heater which is at a lower température. The 
feedwater is circulated from the main condenser 
K of a turbine T through heaters C, B. Normally, 
the heater C is heated by steam drawn from the 
turbine at L l , and the vapour from the evaporator 
A is condensed in the second heater B. At peak 
load, a connection L3 is opened by a cock D2 
and the pipe L l is shufc off. The vapour then 
passes to both heaters, and the output of the 
evajorator is increased wibhout raising the final 
température of the feedwater.

3 3 5 ,0 6 6 . C ro s s , C. D . Sept. 26, 1929.

Heating water.— A water heater consists of a 
casing A containing sériés of corrugated plates c 
and d the plates having their ends free so that 
the water to be heated may flow over their corru- 
gations and over their free ends from one to the 
other in succession. The hot gases from the 
heating means B pass upwards in the space l>e- 
tween the plates and pass between the whole 
sériés of streams of water passing over the ends 
of the plates from their corrugations. As shown
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in Fig. 4, a single sériés of plates is interspaced 
with a double sériés or two or more sériés of 
plates may be interspaced with each other. The 
plates may also be in spiral formation as shown 
in Fig. 6. The water enters by a pipe P 1 and

heater and opening into the bottom 
an air vent opening into the coldwater 
shielded from the water therein. The heater 
consists of a lagged storage-tank 1 containiug an 
electric heating element 6 and thermostat 7. The 
feed tank 9 is formed with a downwardly-project- 
ing rim 10 standing on a ledge 11 on the tank 1. 
The coldwater pipe 13 passes from the tank 9 to 
a bottom fitting 5 on the tank 1. The air vent 
8 passes into the tank 1 and is provided with a 
light hood 17 which lifts to permit the passage 
of air but retains an insulating-layer of air be
tween the pipe 8 and the water in the tanlc 1. 
Alternat ively, the pipe 8 may pass through a con- 
centric pipe fixed to the bottom of the tank 3.

U L T IM H E A T ®  
V IR T U A L  M U S E U

and

Heating ivater.—An electric water-heater lias a 
coldwater feed tank detachably secured to the 
top thereof and communicating with the heater 
by a coldwater feed pipe passing outside the

3 3 5 .4 4 2 . D u n c a n , W . O ., (Aldauade 
Electrical Appliances Proprietary, Ltd.). Nov. 
18, 1929.

Heating water.—In a water-heater having a 
heating chamber 5 and a storage tank 0 insulated

escapes from perforations P in it and finally falls 
into a trough T from which it is conducted ont 
oi the container.

iïcjercnce lias been dircçted by the Comptroller 
to Spécification 13017/87.

3 3 5 .3 2 3 . H a u s s a u e r , Zi. P . Aug. 2, 1929.

Vertical boilcrs.—
J n a gas-fired water 
heater comprising an 
enclosure for a thin 
film of water sur- 
round ing a tapering 
vertical due 31 which 
communicates with 
an annular chamber 
between the boiler 
and the outer casing 
10, the boiler and the 
outer casing are 
carried by a métal 
base frame compris- 
ing a lower plate 1 in 
which the burner is 
positioned and a sur- 
mounting annular 
wall 3 formed at the
top with an outwardly projecting flange 4 con- 
nected by distance bolts 5 with the lower plate. 
The flange 4 is formed with two upwardly pro
jecting rings 8, 9 the latter of which is a split 
ring to enable each when closed with a clamping 
boit to grip the water container and the outer 
casing respectively. A lielically shaped pipe coil 
23 may be disposed within the due 11 connected 
to the water container at top and bottom. The 
dow of water is regulated by a valve 15 which is 
of the plug type 24, Figs. 4 and 5, having a groove 
25 extending only a part of the way round its 
periphery and of a width and depth increasing 
from nothing at one end to its maximum at the 
other.

Nov. 13, 1928,3 3 5 ,3 6 4 . S t a r k ie ,  H .
[Convention date].
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in a eu limon casing 4 and liaving circulation con- ! 9, and an expansion pipe 21 returns to tho cisteru. 
n*>et.n:iK between the chambers including a p ij«
7 connected to chainber 5 and projecting into 
tank 0, the pipe 7 is provided with means for 
restriçting the passage of steam from the chamber 

The pipe 7 lias only a small opening at its

The heating may be electrical and a heating 
elenient 20 is shown.

5.

3 3 5 ,4 5 7 . B r i t i s h  B e m b e rg ', L td .
15, 1928, [Convention date].

Dec.

lower end in chamber 5 and a métal plate 19 re*ts 
on its upper end and lifte when the steam in pijie 
7 exerts pressure. Boiling water can be with- 
drawn from container 0 through tnp 11. (’old 
water is supplied from a cistern 8 through a pipe

lJig esters. —  Cotton 
fibres are cleared out of 
a digester 1 aller the 
treating liquid lias been 
run olï by agitating them 
with frefch liquid by the 
introduction of com
pressed air through pipe 
8 until the material is 
evenly distributed and 
then forcing them out of 
the vessel through a 
downwardly extending 
pipe 4 under the action of 
the compressed air which 
collecte in the vessel. At the commencement of 
the agitation, cock 5 is open to allow compressed 
air to escape. When the material is to lie forced 
out, cock 5 is closed and cock 0 is opened. The 
cock 7 serves for draining and, if a sieve be placed 
in front of it, can !>e used for withdrawing the 
treating liquid by suction.

3 3 6 ,0 8 9 . R u s s e l l ,  E . Oct. 3, 1929.

Block-form boilers.— The bottom e of the boiler 
or the surface impinged on by the fiâmes is corru- 
gated, the recesses c of the corrugations being 
inclined upwards and away from the point where 
the fiâmes first impinge and the ridges o f the 
corrugations being provided wtih inclined ribs d. 
Condcnsed moisture runs along these ribs and is 
thus caused to drop clear of the bumer b.

FIC.I. F l  C A .

3 3 6 .0 9 5 . M a t h e r  de P la t t ,  X-td. Oct. 9, 1928, [Convention date].

Heating air.—An air heater of 
the type in which air is blown over 
steam tubes comprises a single two- 
chambered header, for steam en- 
trance to the tubes and for condens
ais collection respectively, the con- 
densnte passing to a disçharge 
chamber by means of further cooling 
tubes. Steam enfers the inlet 
chamber 28 and passes directly to 
the condensing tubes 14 which are 
U-shaped and extend from the 
chainber 28 to an intermediate 
chamber 30, the condensate formed 
collecting in this chamber. Tho 
vertical partition wall 32 between

FJG.I
FIG.2.

1BT'Ï#*i || ‘i
28. ! 1! 1:: If Mrt* fi
32. A|i *3|1

'/A
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the ehambers is turned inwards near the base of 
the header to separate a sériés of cooling tubes 
15 from the steam inlet tubes. The condensate 
drains to the pocket beneath the partition 62 and 
enters the cooling U.tubes 15. The latter drain

U L T IM H E A T  
V I R T U A L  MUSEi

to a discharge chamber 34 and the condensate 
then of such a température as to efïeçt the open- 
ing of a thermostatic trap 38 without undue 
collection.

3 3 6 ,1 2 5 . H o p c ’ s  H eating* de. Ziighting*,
l i t d . ,  and H a r p in , J . H . Oct. 31, 1929.

Fl C I.Heating water.— In a 
combined hot - water 
suppîy and heating 
System having a ther
mostat dépendent on 
the tempe rature in the 
storage tank, and an- 
other thermostat dé
pendent on the room or 
radiator température 
with a change - over 
switch to détermine 
which thermostat is in 
operation, the switch is 
actuated automatically 
by the first-mentioned 
thermostat. The stor
age tank a is provided 
with a thermal mer
cury switch b in a 
circuit, which includes 
the secondary of a 
transformer k and an
electromagnetic switch l. The latter complétés 
the circuit of a motor d opérât ing a blower c 
supplying fuel to the boiler. AYhen the water in 
the tank a rises to a predetennined température, 
the thermostat b is actuated to place the thermo
stat. /  in circuit, so that the boiler is then con
trol led by the room température, unless the tank 
température again falls below the required mini
mum. An additional thermal switch g is pro
vided by which excessive boiler température 
opérâtes to stop the motor d.

3 3 6 ,4 2 1 . I ia m b e r t , F . T . Oct. 10, 1929.

Boiling - pans. —  An oil - jacketed cooker is 
characterized by the provision o f two separate 
thermostatic control de vices, one acting to regu- 
late the heating of the oil to any desired tempéra
ture and the other acting either to regulate the 
flow of oil to the jacket or to regulate the heating 
of the oil. this thermostatic control being operated 
by the température of the cooking vessel. The

boiler or oven a is surrounded by a jacket b en- 
closed in lagging d. The electric heater j  is con- 
tained in an external heating chamber h com- 
municating through upper and lower conduits i, il 
wifch the jacket. The heater chamber h is con- 
nected by pipes /, ll to a tube m  containing the 
6ensitive element of the thermostat which is 
regulable by a pointer o working over a dial o1. 
The element is connected by a lever n1 to a mer
cury switch p balanced on a pivot p1. The 
thermostat tnus eut# off the current when the 
température rises sufficiently. Alternatively, a 
variable résistance switch may be used to regulate 
the 6trength of the heating current. The variable 
résistance switch may introduce or eut out resist-

F 1 C . 2 . FIG.I.

ances in sériés with the heating element, or it 
may control the series-parallel connections oi 
multiple heating coils, by means of suitable con
tacts upon a blade moved by the sensitive 
element. A second sensitive element q is placed 
in a water réceptacle r which is warmed alter a 
predetermined time to an extent which opérâtes 
the thermostat to depress the le vert nl by the rod 
q2 so as to eut off the current. The return of the 
rod is prevented by a pawl engaging with a stop. 
The second thermostat may, alternativelv. regu- 
late the flow of oil into the jacket which may 
hâve an expansion chamber to allow for dilution 
of the oil when heated. In a modification, the 
heating is effected by gas burners arranged be
neath the oven and the thermostats control the 
6upply of gas to the burners.
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3 3 6 .8 9 9 . R obertson , T . E ., (Foster Wheeler Corporation).

Feedwater, heating. —  An écono
miser having a flue of oblong cross- 
action  consists of a bank of tubes ex- 
tending transversely of tlie flue in the 
direction of greater dimension, and 
auotber bank of tubes in the direction 
of lesser dimension, the fluid passing 
through the groups in sériés. Water 
flows froni the lower bank of tubes 16 
through the rightangled tubes 20 to a 
manifold 21, and passes to tlio second 
bank o f tubes 22. The uppermœt 
return tube bends 23® connect to tubes 
24 which communies te witb the drum 
11. The latter connecte with the 
boiîer System 10. Products of com
bustion leave the boiler by way o f the 
Hue 12 and escape at 13 to the stack.
GiUed tubes may be used and a row of a bank 
of tubes may be staggered with respect to an 
adjacent row.

Jan. 23, 1930.

3 3 6 .9 6 3 . H a m m o n d , C. F ., and 
S h a c k le t o n ,  W . July 22, 1929.

Heating liquids; uct-pans.—Apparatus for the 
liquid treatment of textiles «fcc. comprises a cir
culation chamber a for the materials and liquid, 
composed principally of two vertical columns /, m 
connected at top and bottom. and one or more 
submerged flame burners or other aerating 
medium c to supply gases at- u a substantinl 
deptb below tlie top of one column. the liquid in 
that column being aerated and lifted on the air

lift principle to promote circulation. The gases 
are stated to effect an opening-up of tlie treated 
materials sinec as the cfrculating liquid ascends 
the gases corne more and more out ot solution. 
The ceutral core kt the return valve r, and 
deüvery valve v are preferably adapted for re
versai of tlie direction of circulation, the valves 
being connected togetlier by a link 4, and the 
returning liquid escaping by either pair oi screens 
q and chombero p. The textiles &c. may be held 
in perforated cages positioned in the liquid 
columns. Control valves 5 may be fitted ou both 
deüvery and return pipes. Spécification 296,525 
is referred to.

3 3 7 .3 1 3 . S fin x  S p o je n é  S m a lt o v n y  a 
T o v â r n y  n a  K o v o v é  Z b o z i  A k c . S p o l .
Dec. 24, 1929, [Conrenfion date].

Doiling-pans.—Heating vessek comprising an 
inner vessel 1 of rustless 6teel or other métal
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fitted with an outer sheath or jacket of another 
métal of higher conductivity, such as aluminium 
or copper, are provided with outwardly projecting 
métal part6 such as 8° secured to the inner parts 
and closely fittiug openings formed in the jackets.

The métal projections may serve for the atiach- 
ment of liandles 3, welded thereto, or may l>e 
formed intégral with the handles, as shown at 4 ; 
they also prevent relative movement of the vessel 
and the jacket.

3 3 7 ,7 6 3 . M u n te r s ,  C. G . May 31, 1929.

1 Vashing - boilcrs. —  Apparatus for cleansing 
clothes &c. comprises a container 2, Fig. 1, 
formed into two parts by a partition 13, the 
liquid 15 in one part being heated to provide 
circulation of the liquid, and the vapour given off 
passing through a condenser 6, which may be 
located withiu or around the upper part of the 2 
container. In  addition, a liquid-operated ejector 
may bo provided to suck vapour from the con
tainer through a conduit 23 which preferably 
contains a valve 24 adapted to open automatically 
when the pressure in the conduit is less thau that 
in the container. Fig. 3  shows the top of a con
tainer which, in addition to the condenser 6 
which employs flowing water, is provided with 
an air-coolcd condenser comprising a closed pipe 
19 containing at one end a liquid, and at the 
other end cooling flanges 20. In a modification, 
a conduit 12, Fig. 2, led through a sleeve 13 to 
the vapour spaco of the container, is subjected to 
the heat of the humer so that part of tlie liquid 
vaporizes although much of tho liquid is at a 
comparât ively low température.

3 3 7 ,9 9 1 . R o ly a t  T a n k  C o., Z itd ., and 
P e n r o s c ,  H . Nov. 13, 1929.

Heating water; water delivery.—In a hofe water 
supply System comprising a storage cylinder 3 
connected by flow and retum pipes directlv to a 
boiler, interconnected tubee attached to a float 7 
cause the water rising from the boiler through 
pipe 1 to pnss directlv to the hot water supply 
pipe 2 or the upper part of the cylinder. Tubes 
4 and 5 are jointed telescopicallv on the ends of 
pipes 1 and 2. Tube 4 is closed at the top so 
that hot water from the boiler passes up the in-
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clined pipe 6 and either enters the cylinder 
through the open end of tube 5 or passes direetly 
into pipe 2. The float 7 maintains tlie» upper end 
of tube 5 at a fixed distance below the water 
surface.

3 3 8 ,1 6 1 . P fe it t c r ,
April 18, 1929, [Convention date].

Heating liquids. —  In 
heating apparatus in which 
heat is transmitted from an 
accumulating element to 
the place of consumption 
by a liquid medium contained in a closed circuit, 
the heating effect is regulated by alteration of the 
quantity of the contained liquid. The invention 
is described as applied to a cooking-stove, in 
which pipe coils 1 - - 4 are embedded in a heat- 
accumuluting block A containing an electric 
heater 8. Each pipe coil forms part of en inde- 
pendent heating circuit, two of which inelude 
respectively two sériés of oven-heating pipes IJ, 
12, and the other two comprise tubes heating 
two hot-plates, one of which is shown at 13. 
Water evaporated in the coil 1 passes as steam
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i; \ ) ihe p pe 10 and thence to a header pipe 17 
ami turough parallel heating-tubes 11, at the top 
of an upper oven B, the condensed water flowing 
through a pipe 25 to a condensât© collector 31, 
whence it passes under control of a valve 21 back 
to the coil 1. The pipes 12 form part of a similar 
circuit including a condensate collector 32, valve 
22 and the coil 2 ; they form a bottom heating 
means for the oven B and a top heating means 
for the lower oven C, which can however be 
shielded from them by hinged flaps 15. The hot- 
plate 13 is heated from the coil 3 thrcugh pipes 
35, 37, which serve both as flow and return pipes, 
the condensate passing into a collector 33 and 
returning, under control of a valve 23, to the 
pipe 35 and coil 3. A similar System, including 
a condensate collector 34 and valve 24 is provided 
for heating the other hot-plate. To enable the 
quantity of water in each system to be varied. 
or to withdraw it altogether, to put a system oui 
of action, the valves 21 - - 24 each comprise two

controlling members, one of which régulâtes the 
passage oi the liquid round the heating circuit 
and the other connects the circuit to a pipe (not 
shown) leading to the bottom of an annular liot- 
water container G which surrounds the heat- 
accumulator A, or to a separate container if dis- 
tilled water or other liquid is employed. Fig. 7 
shows one form of double valve cornprising a 
conical valve 48 controlling the passage between 
pipes 63 and 43, leading respectively to a con
densate collector and to the tank G, and a valve 
01 controlling the passage between the pipe 63 
and a pipe 64 leading to the evaporator coil. The 
valve 61 is connected to the valve *18 by a stem 
65, and is formed with a cut-away portion 62; 
rotation of the combined valve thus Controls the 
passage between the pipes 63 , 64, and a longi
tudinal movement the passage between the pipes 
03, 65. The water is introduced into the> System 
when the latter is cold, being drawn in owing to 
the vacuum which tlien exists. A construction of 
condensate collector and spring-loaded valve serv- 
ing also as a pressure regulator is described for 
use in cases where the heating circuit is emptied 
when not in use. Water is heated in the tank 
G by radiation from the heat-accumulator A and

in an auxiliary tank II by radiation from the hot- 
plates and parts of the heating-circuits adjacent 
it. The tanks are connected by a pipe 5, and a 
vent pipe 0 is provided. In cases where distilled 
water or other liquid is employed in the heating- 
circuits the bot liquid withdrawn from them 
passes through a collector in the hot-water tank, 
gives up its beat to the latter, and passes to a 
6©parate container. Where ordinary water is 
employed it is delivered when withdrawn into the 
tank G.

3 3 8 ,3 5 8 . R a d ia t io n ,  Xitd., and Y a t e s ,
H . J . Nov. 12, 1929.

î

InternaUy-fired boilers.— Water is heated in 
storage tanks by means of a heating unit which 
can be inserted in the side o£ the tank. The unit 
comprises an inclined cylindrical chamber a hav- 
ing a longitudinal partition / ,  beneath which 
passes a gas pipe d to the burner e. Burnt gases 
from the latter pass up the chimney g into the 
space beyond the chimney and above the partition 
/  and circulât© back through openings in the front 
side h of the chimney, escaping into the atmo
sphère through opening j. The inner end of the 
partition is shaped to form with the chamber a 
recess l for condensed moisture.

3 3 8 ,5 8 4 . B r i t is h  G lu e s  6c C h e m ica ls .
Xatd., and D r e w , R . B . Aug. 17, 1929.

Digc8tcrs. —  In extracting glue and gélatine 
from chrome leather cuttings, the cuttings mixed 
with about 3 per cent of magnesia are introduced 
into a digester a fitted with a grating b. Cold 
water is supplied from a pipe g to  the bottom of 
the digester until the leather is covered, nnd a 
pump l is then reversed to circulate the water 
which is withdrawn through pipes k and m  and 
returned by the inlet fl, through a three-wav 
valve p. The solution containing magnesia and 
soluble matter in the leather, is withdrawn 
through a pipe r. Ilot water is» now supplied to 
the digester from a pipe h and circulated as 
before. A heating coil c maintains the tempéra
ture at 90— 100° C. The leather acts as a filter 
to separate the insoluble chromium oxide formed.
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aud is loosened by reversing the direction of cir
culation for short periods, the valve o being

opened and the inlet c closed and loss of solid 
matter prevented by a screen x  over the outlet /.

tion with a stand-pipe or chamber to effect a 
stantial equaJization of the pressure in the 
between the inlet and discharge ends. As applied 
to tlie treatment of gun-cotton, the material is 
treated in a tube A, fitted with agitating gear, 
and is forced together with water by a pump B 
through the coil C at a pressure of 80 lbs. per 
square inch and a velocity of about 2 feet per 
second. The apparat us may be made of chrome 
Steel. The coil is steam-heated at e, insulated 
at g , and provided with a cooling jacket at / ,  the 
preferred température range being 130— 160° C. 
The material passes from the coil through a valve 
j  to the stand pipe X, and from thence to the 
tank 1>. The valve j is a conical member pressed 
against its seat by a spring n positioned between 
the valve stem and an adjustable stop O so as to 
open wider in case jamming ctf the gun-cotton 
being forced through causes a building-up of pres
sure. The operation of the valve is ensured by 
a stream of water which is forced into the coil 
C through a pipe E adjacent to the valve casing 
H. A pipe is provided for releasing back-pres- 
sure in the stand-pipe, and by means of a pipe 
T the coil C may be discharged directly into the 
tank T). A vent pipe y  controlled by a valve z 
is provided in the downward extension X 1 of the 
stand-pipe.

ULTIMHEA 
VIRTUAL MU

3 3 8 .9 4 1 . H e r c u le s  P o w d e r  C o ., (As
signées of Milliken, M. G.). Mav 29, 
1029. Addition to 301.207.

Diycstcrs.— In apparatus of the kind described 
in the parent Spécification for the digestion of 
nitrated cellulose 'or for the purification of cellu
lose, the material is forced under pressure together 
with water through a restricted passage such as 
a coil of substantial length and relatively small 
cross-section, a valve being provided for con- 
trolling the discharge from 6aid passage, the 
valve l>eing replaced by or employed in conjunc-

3 3 9 ,0 4 3 . J a m ie s o n , J* S . Oct, 7. 1929.

Fl GA.

Heating air.—The air is passed through a 
chamber A having insulated walls B and contain- 
ing high pressure heating pipes C of the circulât - 
ing steam tube type arranged vertically in close 
formation and having loops I) in the furnace E. 
the pipes being arranged in sets, the heating of 
which can be controlled independently by 
dampers F to vary the température of the air. 
The floor G of the chamber A is heated by the 
waste gases from the furnace, which may pass 
to a preliminary heater for the air supplied to
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the ch mber A. 
through
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The air supply to the furnace E 
passages II1, H  is heated by the Waste

pass through a flue pipe E 1 in thegases, which 
chamber H 1, the heated air entering the furnace 
through openings J. The air flows in thin films 
between the pipes. Baffles may be arranged in 
the chamber A to distribu te the air uniformly 
over the pipes. Two fumaces may be used eaçh 
heating two separate sets of pipes.

worked example is given in the Spécification. 
Spécification 305,577 is referred to.

Référence lias been directcd by the Comptroller 
to Spécification 305,577.

3 3 9 ,3 0 5 . B u r g e s s ,
C. 0 .). Aug. 31, 1929.

A . F ., (Johnson,

3 3 9 ,2 3 3 . B u r t ,  X-td., A . <Sc T .  May 25,
1929, [ Convention date].

lnlemally-fired boilers.—
In a gas heated water 
system comprising a stor- 
age tank supplied with cold 
water and in circulatory 
connection with a heater, 
the heater consists of a 
cylinder 16 provided with 
two parallel semi-circulai- 
fiues 28 joined by a bend 
20, liaving a burnér 34 
witliin the lower end of one 
ilue and a plate 32 at the 
end of the other ilue to 
control the esçape of gases.
The plate 32 is of semi- 
circular form with its 
centre screwed to a cross 
bar 31, and its edge is upturned round a fiange 
27 liaving eut out partions 30 provided round the 
base of the heater. The plate 32 is provided with 
a mouth 33 so that rotation of the plate varies 
the effective aperture for the escape of gases 
through the openings 30. The mouth 33 may 
register with either of the openings, and the 
burner is placed in the end of the uncovered flue. 
The circulation between the heater and storage 
tank is controlled by a valve provided with a 
small aperture to give a permanent minimum 
flow, or a permanent restriction such as an 
apertured plate may be provided. Inspection 
apertures 36 provided with caps 36° may be pro- 
t-ided and fitted with vent pipes 38, in which case 
rotation of the caps 36a, which are then provided 
with tapering tubular extensions extending into 
the ports 36, Controls the escape of gas, and the 
mouth 33 on the plate 32 can be dispensed with.

3 3 9 .3 0 3 . I n d u s t r ia l  P r o c e s s  C o r p o r a 
t io n . Nov. 26, 1928, [Convention date].

Digesicrs.—In the process of raisin g the tem
pérature of vulcanizing &ç. containers by the use 
of a condensible gas and an inert gas such as 
steam and carbon dioxide, whereby the tempéra
ture and pressure are rendered independent of 
each other, the amount of condensate formed is 
taken into account in calculating the pressure of 
the inert gas to give the required résulte. A

Digesters.—A digester 1, for use in extracting 
oil from blubber &c. lias a removable perforated 
taise bottoin 2, steam supply pipes 8, 30, and oil 
outlet pipes 3, 4, 6, 7, which may be fitted with 
détachable strainers. The exhausted material is 
withdrawn through an opening 18, and the sludge 
through a pipe 15 liaving a gâte valve. During 
the process steam is let off continuously through 
a pipe 5 from the space above the charge.

Référencé has been directcd by the Comptroller 
to Spécification 352,023, [Group ITT].

3 3 9 ,4 7 5 . D a li ,  T . 'N ov. 26, 1929.

Water supply.— In a domestic 
water-heater such as an electric- 
ally heated cistern a for supply- 
ing liot water to baths &c., the 
water inlet valve e is operated 
by the expansion and contrac
tion of a heated element k so 
arranged at the top of the 
cistern that the valve is closed 
when the heated element is 
cooled by the water rising 
around it and is opened again 
when the water level falls. A 
chamber containing an expand- 
ing liquid operating the inlet 
valve is connected to the water 
heating element b by heat-con- 
ducting bars g. An overflow pipe h projects into 
the upper part of the cistern. The inlet valve 
may be operated by the expansion and contraction 
of a rod heated by an electric résistance in the 
circuit of the heating résistance b. In a further 
modification, the inlet valve is operated by au 
expanding liquid in a tube projecting outside the 
cistern and heated by a! gas flame.

FIC.I.

il □□
l t
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3 3 9 ,7 3 4 . L o w  de 
S o n s ,  Xitd., A ., 
and I io w , D . W .
Oct. 24, 1929.

Water supply and 
delivery.— Relates to 
a water lie a t er com- 
prising a bulk water 
chamber a, an elec- 
trically heated boil- 
ing chamber b com- 
municating there- 
with, and a colleçt- 
ing chamber d pro
vided with a tap /  
and connected to the 
boiling chamber by 
an expansion pipe or

FIG.I.
ULTIMHEAT

passage c. The overflow from the chaznleVIRTUAL MUSE 
d passes through the pipe g to the lop
of the bulk chamber, and the boiling cham Ui. ________
inlet g 1 is fed from the bottom and top of the 
bulk chamber by pipes h2, h1 respectively. The 
bulk chamber is fed from a float controlled cis
tern through the pipe a2. The outlet of the pipe 
a2 to the bulk chamber and the inlet of the pipe 
h2 are controlled by normally balanced valves i ‘ , i 
carried on a pivoted arm. When water is drawn 
from the boiling chamber cold water flowing 
through the pipe a2 tilts the arm to close the 
valve i so that the boiling chamber is fed only 
by hot water from the top of the bulk chamber.
The boiling and collecting chambers are sur- 
rounded by a jacket c1 containing air or heat in- 
sulating material. A cover l for deflecting the 
water into the btilibg chamber is provided.
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Corresponding Group Volume —Sériés (C) (1931 on in m lt).

1, ACTDS, A1.KAL1ES, OXIDES, AND SAI.TS, IN- 
ORGAXIC.

2, Acids and sai.ts, Organic, and othep. Car
bon compounds, ( including Dycs).

3, Advertising a\d displaying ............

4, AF.RONAÜTICS. (1905-8 o u i o f  prin t)
5, Agriculttral appltancbs, Farmyard andLire, (in clu d in g  the housing, feeding, and 

treatment of animais).
fi, Aoricci.tural Appliances for tue treat

ment of la ND and ckops, ( including Gar- 
dening applfcnĉ s).

7, Air and Gas engines. (1889-1892 1897- 
1908 o u i o f  priiit).

fi
iI 2 

3

8, Air and gases, Compressing, exhacstuîo,MOVING AND OTHEKWISE TREAT1NG.
( 8

8

IV.

XVIII.

X X X III .

(i) , Chemical processes and apparatus. (1909-15 o u i  o f ' )  
p r in t . )

(ii) . Inorganlc compounds other than metallic oxides, hy
drates. oxyacids. and snlts, (ù u -J u d in g  Alkali manufacture III. 
a n d  Cyanogen compoun<ls).

(iii) . Oxides, hydrates, oxyacids, and salts, Metallic, ( o th er  
th a n  Alkali manufacture a n d  Cyanogen compounds).

(i) , Acetylene ......................................................................
(ii) , Cellulose, Xon-fibrous. and cellulose dérivatives, ( i n 

c lu d in g  Artificial fllaments. sheets, and the like containing 
sam**). (1909-15 o n t  o f  p r i n t  )

(iii) . Dyes and hydrocar bons and heterocycllc compounds and 
their substitution dérivatives.

(i) , Advertising and displaying apparatus, Moving and 
changing.

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

(i) . Farmyard and like appliances. ( o th e r  th a n  Housing and 
feeding animais).

(ii) , Housing and f**eding animais, (o th e r  th a n  Chalf and
vegetable cutters). )

(i) , Cultivating implements and Systems ... ... ... .
(ii) . Gardening and like appliances, ( in c lu d in g  MisceUancous (

agrieultural appliances). I
(iii) , Harvesting-appliances ...............................................)
(i) , Combustion-product and hot-air engines. (1909-15 o u t\  

o f  p r in t . )
(ii) . Internai-combustion engines. Arrangement and disposi

tion o f parts of, ( in c lu d in g  Construction of parts peculiar 
to internal-combustion engines).

(iii) , Internal-combustion engines Carburetting-apparatus, ,
vaporizers. and lieaters for. >

(lv)f Internal-combustion engines, Igniting in ................
(v ) . Internal-combustion engines, Starting, stopping, and 

reversing.
(vi) . Internal-combustion engines, Valves and valve gear for.

( tn c lu d in g  Other menus and methods for regulating ami 
controlling internal-combustion engines).

(i) . Air and gases, Compressing, exhausting, and moving,
( in c lu d in g  Bellows a n t  Vacuum and like dusting ami
cleaning apparatus). (1909-15 o n t  o f  p r i n t . )  >j X X V III.

(ii) , Air and gases. Treating otherwise tiian by compressmg, 
exliausting, and moving.

I.

XXVII
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Sériés (À)—List of Classes 
(1855-1908).

9, AmfüNITION, TOKPEDOKS, EXPLOSIVES, AND
FTBOTBCHinCS.

10, A nim al-power engines and  miscellaneous MOTORS.
11, ART1STS* INSTRUMENTS AND MATERIALS ...

12. BEARINGS AND LCBRICATING-APPARATC9 ...

13, BKLU, GONOS, FOGHORNS, SIRENS, ANDWHISTLES.
14, Bbtkrages, (« x ta v tin ç  Tea, coffce, cocoa, and like bevcragcs).

15, BLRACHINO, DYF.INO. AND WASHINO TEXTILE
MATERIALS. YARN8, FARRIC8, AND THE LIKE, 
{exctp tin g  Dycs).

16, BOOMS ( in d u d in ç  tard* and card rases and
the like).

17, BOOTS AND SUOES ...............................
18, Boxes and Cases, {ercrp tin g  Trunks, ix»rt- inanteaux. hand and like travelling bags, baskets, hamper». and other wickerwork).19, Brushing and bweepino ......................

20, Buildings and structures

21 Cases and barrels...............................22, CEMENTS AND LIRE COMPOSITIONS ............23, CENTRIFUGAL DRV ISO, SEPARAT! NQ. AND 
MIXING MACHINES AND APPARATTS.24, CHAINS, CHAIN CABLES, SHACKLES, AND SWIVELS.

25, Chimnkys and plues, { in d u d in ç  Ventilating- slial’t tops).26, Closkts, unis aïs, baths lavatoriks, ANDLIEE SANITARY APPLIANCES.27, Coin-preed apparatus and the uep.
28, COOKING AND KITCHKS APPUA.NCES, BRBAD-MA Kl N G AND CONFECTION ER Y.
29, Cooling AND icB-MAKING, ( in d u d in ç  11e-îrigcrators an d  lcr-storing).80, CüTLERY ... ... ... ... ...
31, CCTTINQ, PCNCHINO, AND PERFOR ATINGPAPER, LRAT1IKR, AND PABRIC8. { in lu d in ç  the general treatmeiit of papcr after lumanufacture)
32, DlSTlLLlNG, CONCBNTRATING, RY A PO RA TI N O 

AND CONDENRISO LKjllDS, { œ e p l i n g  Stcam- cngine condenser*).
33, Drains and «ewers...............................
34, Drying..................................................
35, DYNAMO-ELEUTRÎC OKNKKATORS AND MOTORS, 

( in d u d in ç Fricttonal and influence machines, magnats, and tiic like).36, ELECIRICITT, CONDUCTINO AND INSCLATING37, Llectricuy, Measuking and testinu ...

38, ELF.CTRICITY, REGULATING AND D1STHI-
BUTINQ.

39, Electric lames and itrnaces

2

Correspond!ng CUwes—Séries (B) 
(1909-1930).

Corrr̂ ponding 
Group Volume 

— S ériés  (C )  
(1931 on u a rd t).

9 (1), Ammunltion and ammunitlon réceptacles. (1909-15 ou i o f  
p r in i.)

9 (il), Torncdoes, explosives, and pyrotechnies. • • •••
10, Anlmaî-power engin*-* and miscellaneous motors ... • •• 

• ••

11, Artists* Instruments and ma»erlal9 ...............................12 (I). Bcarings and bca ring-surf ares ...............................^12 (U), Lubricating pansages, chanmls, réservoirs, snd baths, | 
and lubrirating-ean*. >12 (ili). Luhrlrator* and lubricating bearlng-surfaees. {other than | Ltibricatlng passage*. channcls, réservoirs, and batlis). j  

13, Belte, gong*, foghorns, lirons and whistles......................
14 (1). Aerating liquida, and gazogènes, seltzogenes, and slplion 

boittes.14 (il). Bcverag***, malt pruducts, and organiied fermenta,
{olhrr than Aerating beverag«*s).15 (I). D y ring and oUierwtoc trvaUng textile*, textile maWlals, ïand Uk- like with liquida and gascs, Apparatus for (m- 
d u d in g  Bleaching and washing. Processe* and maUsrials s 
for).15 (il). Dyelng, Processes and mnterials for ••• •••

16, I looks, mercantile forma, and tbe like ............ J
17 (I), Boots and shoes. Apparat os for making and repalring... \
17 (11), Bcx ts and siiocs, Construction of ......................(17 (iii). Bout» and aimes, Protectors and trocs and other / acce*s«>ries for. *
18, Boxes and

19. Brushing and sweeplng ...............................
(  20 (1), Buildings and structures, Kinds or types of ............ -vI 20 (il), Buildings and structures, Miscellaneous acccssorics and | details applicable generally to.| 20 (lll), Doors and Windows and their accessoiiea 

20 (lv), Hoors, roofs, walis, and ceilings......................
21, Casks and oarrvi* ..................................................22, CeincnU snd like compositions ...............................
23, Centrifugal machines and apioratus, {o lh e r  th a n  Centrifugal fans, purnpa, and reels).24, Chain*, ciiain cables, s lackles, and swivels ••• ••• •••

: : :J

XXI.
XX VL 
XV.

XXXIV.

XXXVIIL

VL

IV.

XV.

VIL

XVTL

XXIIL

X.

X VILV.
U.
XXV.

25, Cliimneys and Hues, (includxng Ventilating shaft tops).
26, Closets, urinais, baths, lavatories, and like sanitary 

appliances.27, Coin-freed apparatus and the like ...............................* 28 (1), Bread-nuikiug, coufectloncry, and cooUng-appllances. .
; 28 (il), KitclH-n and like appliances other tliau cooking- [
• appliances. )29, Cooling and ice-making, { in d u d in ç  Rcirigrraton an d  Ice- 

storing).
30, Cutlcry ... ... ... ... ••• ••• ••• •••

f 31 (I), Ciitting and severing mncldnes for paper, leatiier, fnbrics, ̂  
and tiie like.< 31 (11), Punching and perforuting inacliines and hand Pois y for cutting, punching. perforaiing, and tearing paper, ,

l leather, fabrie», and tiie like. j32, Distilling and evaporating liquida, ( in d u d in ç  Condensiug 
vaj-jur» an d  C'o stallizing).

33. Drains and sewers
3434

(l), Drying gases, clothes, and materlals in long tengtiis ... , (ii), Drying Systems and anpnmtus, {other than Drying gascs, [ clotlies. and materials in long k-ngtlis). )Dynamo-cicctric généra tors and motors, { in d u d in ç  Fric- tioiuil and influence nmchlm-s, magnéto. and tiie likej.
36, Etectridty, Conducting and Insulating ............ ...37, Etectricity, Mrosnrtng and test ing. {in d u d in g  Lice ’ rie résistances and inductances). (1909-15 ou i o f  p r in i.,
38 (I), fck-ctrtc cuupiings, and cut-ouu other Uian eketro- inagn*-tic and thermal.38 (il). Kkrtric current* Converting and tnnsfuniüng ot»H-r than by rotary cunverU-r» and rutary tranaloriner», and condensera. (1909 -15 ou i o f  p rin L )38 (lll), Electric motor control Systems and motor and like coutroilers. (191)9-15 ou i o f  prin i.)
38 (lv), Elurtric supply and transmission Systems and apparatus 

not otiM-rw ise provided lor.38 (v), hkctric switdtes and electro-magnetic and thermal 
cut-outs. {oü ter than Motor and Uke coutrullers).

(  39 (l), Electric lamps. Arc und mcai»de*ccut-arc and vacuum or knr-prr— rc apparatus for eketric dischargcs through 
gases or vapoon.1 39 (iT), Electric umps. Incandescent| 39 (lll), lt rat ing by ckctncity, {in d u d in g  EiecUic fumacesl and ovens). (1909-15 ou i o f  p n n t .)

X.
L
x v  HL 

VL 
XI IL 
XIV.

MIL

HL

I.
X I IL
XXXV.

X XXV I. 
X X X  VL
X X X  VL
X X X V .

X X X V II. 

XXXV. 

X X X  VIL 
XL.

XL
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Série* (A>—List of C bm m
(1855-1903).

Correspond ing Classes—Sériés (B) 
(1909-1930). Group Volume —Sériés (C> (1931 om rarde).

40, Elbctbio m a ok im  and téléphonés.<1334-3 ou i o f  p r in i.)

41, Elf.ctroly*IS, ( in d u d in ç  Electro-depositlon
a n d  Electroplat ing).42, FABR1C8, l)KK*SING AND KIN1SHINQ WOVEX AND MANUFAUTCRING FELTKD, (in d to lu iç  KnMiiut. Windmg Mc&suring. an d  l’acking).

43, Fastbxixos DRB88, ( in d u d in ç  Jeweilery)....

44, Fastemnos, Lock, latch, bolt, and other 
(in d u tlin y  Safes and strong-rooms).

45, FEXCINO, TKKLLIS, AM» WIEB NETTISO46, FlLTRRINO AND OTHUW18H PURIFYING 
LiqUIDS.

47, Fike, Extinction and prévention of ...
48, FIS H AND KISIIINO ...............................49, Food préparations and food-prèserving
5ü, Fuel Manufacture of ......................
51, FURNACBS AND KILNS, ( in d w lin ç  Blowpipes and biowpépc burners : Snulhs* forg»-s and 

rivet heartlit ; an d  Srnoke and fumes, Treating).

52, FURNITURE AND 17PIIOLSTERY

53, ÜALVAXIC BATTERIES...............................54, GAS DISTRIBUTION ...............................
55, GAS MANUFACTURE ...............................

üLAS9 ••• • • • ••• ••• ••• • • •57, GOVKRNORS, SPEBD-REGULATINO, FOR EN- UINK5 AND MACHINERY.53, GRAIN AND SEEDS, TREAIIXO, ( in d u d in ç  
Flour and ntcai).59. Grindlsg, cru soi no, pclvkri/jng. AND TUE
LIEE. _____60, GRINDINO or abrading, and burnishing ...

61, IIand Tools and brnches for tub use of
METAL, WOOD, AND 8TOSE WORKEES.

62, HARNESS AND 8ADDI.BRY65, Il ATS AND OTHER URAD COVERING3

64, Heatino, (exeep tin ç Furnaees and kii ns : 
an d  Stove», range» and tir. places).

65, HlNGES, IIINGE-JOINTS, AND DOOR AND GATE FUKNITUKE AND ACCESSOR1ES, (exeep liw j  
FasUning», Lock, latch, bolt, and other).

66, IIOLLOW-WARE, (in d u d iru j Buck.-U, Pans, 
K e t t l e s .  Sauce pans, and Water-cans).67, Horseshoes ••• ••• ••• ••• •••

63, UYDRAUUC ENGINEERING ......................

69, HYDRAULIO M \CHINKRY AND APPAEtTUS, 
(ex rep 'in ç  Puinps and otiicr mcans for raising 
and forcing üquids).

70, INDIA-RÜBHER AND GÜTTA-PP.ROHA, ( in d u d in ç  Plastic coin «si lions and Materials of constructive ut Hit y. other than me tais and

40 (IL F.lectric signalling Systems and apparatus (other than .Telegraphs an d  Teleptioncs). (
40 (il). Pli.inograplis, gramopliones. and îlke Sound record- . ing ami repr«*duciiig instrumenta.40 (iil), IVÎ raphs. Electric .........................................
40 0ï{* Téléphonés and téléphone System* and apparatus, Electric.
40 (v). Wlrcless signalling and controUing. (1909-15 o u i o f

41, fiertrolysis, ( in d u d in ç  Electr-déposition a n d  Electro- plat ing). (1909 15 >juI  o f  prin i.)42 (I), Fahrics, Fiuifthing and Un̂ ssiiig.
42 (II). Fabrics, Treating othcnrln than by flniahlng and drcssing. \
43, Fasteninga. Dn-ss. (com p rie in ç Buckk», Buttons, Jeweilery, 

an d  certa in  other fa d e n in ç t  •peciatly applicable ‘o  u e a r in j  
appnrel).

44, FasUnings, Lock, latch. bolt, and other, ( in d u d in ç  Saies and stroog-rooms).45, Feiicing. trellis, and wirc nettin*
46, Flltering and otherwiæ purifying liquidi •  • •

•  •  •

• ••
•  •  •

( 47 (1). Flre-escapes and tire and température alarma »
I 47 (il), Flre-extinguishing and lire preventing and ininiinizing » 43. Fisli and ttaliing .................................................. ..

49, Fond préparations, fond preserving and tl»e like ............50, Fuel, Manufacture o f ..................................................
51 (i), Furnaces and kilas. Combustion apparatus of, (in 

dudinç Details in conoection therewith).51 (II), Furuace* and kilos for applying and utilizing lieat of >
coiiiImlsIion, (other th in  Combustion apparatus aol details in connection ttierewith).

52 (I), Furniture, Filtings and details applicable gencrally to,and articles of furniture not otlierwise provided lor .52 (il). Furniture for silting and lying upon ......................I
52 (ail), l abiés, desks, and leaf turners and holdcrs ............52 (lv), Upliolstery, wall furniture, screeus, and looking- > glas* *.52 (v>, Wiudow, stair, and like furniture, brarkets, racks, and 

stands, ( in d u d in ç Antimacasaars and Table and like cuver»).63, Galvanic batteries ..................................................54, Gai* distribution ..................................................
55 (I), Cokiug and gas-produira ...............................55 (li), Gas manufacture other than gas-prodicera and retorts .56, Glas» .....................................................................57, Governors, 8pced-rcgulating, for engines and machinery...
53, Grain and seeds, Treating, (in d u d in ç  Flour and tusal) ... 
59, Grinding, crushing. pulvcrizing, and the like ............
60, Grinding or abrading. and bumitiiing ......................Cl (i), Hand-tool, brusii. in »p. and like liandl s ............ \(il), Hand tools, (oü u r  than Wroucaes sud bolt, nail, screa-, 

and like inserting and extractiug tools an d  Doring and ' drilling tools).(lll), Wrcncnes and bolt, nail, screw, and like inserting and ' ex tract ing tools.62, Harness and saddlery..................................................63, Hat» and other head covcrlngs ...............................64 (i), Il cal ing liquida anl gascs.
(il), llcaliug systeuis and apparatus. lother than ll.-ating liqui.ls and gases an d  Surface apparatus for clfccliog traus- fer of beat).(iil), 3urfacc apparatus for eifcctiiig transfer of beat, (other 

tnan Apparatus iu whlcb lue beat is translerr̂ i from pr«H| nets ol combustiun).
(I), Door and gâte operating-appiiances, furniture and accessones, (other than Faste oings, Lock, latcii, boit, and other a:td  llinges and pivots)(li), H.uges and pivots.

66, liollow-ware. ( in d u d in ç  BuckeU, Pau». KctUes. 3auce-paus, an d  Water cans) .........................................
llorscsiiocs ••• ••• ••• ••• ••• ••• •••(i), Kxcavating eartb and rock, booms, buoyt, cauals and river», lerries, and «rater supply.(U), 3ubaqutx>us buildings and structure», diviug, and raising sunken siiips and objecta.

61

61

64

64

65

65

63
0909
69
70. ludia-rubbcr a n d  g u t t u - p e r c l i a ,  d n d u iin ç  Plastic c o m 

p o s i t i o n s  u n i Mau riais o l constructive utility o t h e r  tiiaa 
m ê l a i s  a n d  stone).

(i), llvdraiilic apparatus not otnerwise provided for 
(li), ilydraiilic presses, meurs, motors, and like apparatus 

for use witli uign pressures.(ili). Spray-pnslucers and bquid-distributiug sprinklers aud

XXXVIII. 
XL.
XXXIX.

X X V .

XIL

XIV.

X X X  VL
X X IX .
X II.
X X IIL
X X VI.

X X IIL

XIII.

X X V .

X X I.



71, INJECTORS AND EJECTORS ............................
72, iRON AND STEEL MANUFACTURE ................
73, Labels, badges, coins, tokens, and

TICKETS.
74, Lace-making, knittixg, netting, braid-

ING, AND TLAITING.

75, L amps, oandlesticks, gasaliers, and other 
illuminating-apparatus, (e x c e p t in g  Elec
tric lamps).

76, Le  a TH ER, ( in c lu d in g  Trcatment o f hides and 
skins).

77. LiFE-SAvrNO, (Marine), and swimming and
BATHING APPLIANCES.

78, L ifting, hauling, and loading, ( in c lu d in g  
Lowering, winding, and unloading).

79, LOCOMOTIVES AND MOTOR VEHICLES FOR 
road and rail, ( i n c lu d in g  Portable and 
semi-portable eugiues).

80, MECHANTSM and MILL gearing. (1877-1883 
o u t  o f  p r i n t ) .

81, Medicine, surgery, and DENTISTRY

82, Metals and alloys, [ e x c e p t in g  Iron and 
Steel manufacture].

83, Metals, Cutting and working

84, MlT.KING, CHURNING AND CIIEESE-MAKIXG ...
85, Mining, quarrying, tunnf.lling, and well

SINKING.
86, Mining and agitating machines and 

appliances, fe x c e p t in g  Centrifugal machines 
and apparatus].

87, MOULDING PLASTIC AND POWDERED SUB
STANCES, ( in c lu d in g  Bricks, building and 
paving blocks, and tiles, a n d  Pottery).

88, MUSIO AND MUSICAL INSTRUMENTS................

89, NAILS, RIVETS, BOLTS AND NUTS, SCREWS AND
LIKE FASTENINGS.

90, NON-METALLIC ELEMENTS ............................
91, OlI.S, FATS, LUBRICANTS, CANDLES, AND SOAPS

92, ORDNANCE AND MACHINE GUNS ................
93, ORNAMENTING......................................................

94, Packing and baling GOODS............................

95, PAINTS, COI.OURS, and VARNISHES................
96, Paper, pasteboard, and papier mâche ...

71, Injectors and ejectors . . .  . . .  . . .  ••• ••• •••
72, Iron and steel m anufacture......................................................
73, Labels, badges, coins, tokens, and t ick e ts ............................

74 (i), Braid and broiding-machines, crochet, lace and lace- j 
makine. and net-making machines.........................................}

74 (ii), Knitting and knitted fabrics. )
75 (i). Bumers and burner flttings. ^
75 (ii), Lamp chimneys. globes, lenses, shades, reflectors and

smut-catchers. and holders therefor.
75 (iii), Lamps for lighting and heating. Details and acces- 

sories applicable generally to, ( in c lu d in g  Lighting burners, ' 
pipes, cigars. and the like).

75 (iv). Lamps for lighting and heating, Kinds or types of,
( in c lu d in g  Lighting, Systems of).

76, Leather, ( in c l iu l in g  Trcatment of hides and skins)

77, Life-saving, (Marine), and swimming and bathing appli
ances.

78 (i). Conveyors and elevators for dealing continuously with 
articles and materials in bulk.

78 (ii), Lifting, lowering, and hauling not otherwise provided 
for.

78 (iii), Lifts, hoists, and jaeks.
78 (iv), Loading and unloading, ( in c lu d in g  Transporter and 

crânes).
78 (v), Winding and paying-out apparatus for lifting, lowering,

and hauling. ( in c lu d in g  Pulley-blocks and the like).
79 (i), Locomotives and tramway, traction, portable and semi-

portable engines.
79 (ii). Motor-vchicles, Arrangement and disposition of 

driving. transmission, balance, and reversing gearing on. 
79 (iii), Motor vehicles, Arrangement and disposition of parts 

of, not otherwise provided for, ( in c lu d in g  Construction of 
parts peculiar to motor vehicles).

79 (iv), Motor vehicles, Frames and under-carriage work of.
79 (v), Motor vehicles and locomotives, Steering and con-

trolling.
80 (i), Gearing, Belt, rope, chain, toothed and friction, and

gearing for convcrting and conveying rotary or recipro- 
cating motion.

80 (ii), Gearing. Variable-spccd, differential, and reversing, 
and for stopping and starting, and shafting and its 
accessories.

80 (iii), I.ink-work, cams and tappets, and ratchet and screw- 
and nut gearing.

80 (iv), Mechanism not otherwise provided for
81 (i), Disinfecting and deodorizing, and medical and like

préparations.
81 (ii), Medical, surgical, and dental appliances.
82 (i), Metals, Extracting and reflning, and alloys.
82 (ii), Washing granular, powdered, and like materials, and

amalgamating, cleaning, coating, and granulating metals.
83 (i). Casting and moulding metals.
83 (ii). Métal articles and forms, Combination apparatus and 

processes specially designed for producing aud treating. 
83 (iii), Metals, Cutting.
83 (iv) Metals, Working.
84, Milking, butter-making, and cheese-making ................
85, Mining, quarrying, tunnelling, and w ell-sinking................

86, Mixing and agitating macliines and app lian ces................

87 (i). Bricks, building and paving blocks, slabs, tiles, and 
pottery.

87 (ii), Moulding, plastic and pKnvdercd substances, ( i i i c lu d in g  

anicalL
Casting substances other metals a n d  Presses, (Meeh-

88 (i), Musical instruments, Automatic. >
88 (ii), Music and musical instruments other than automatic. j
89 (i), Bolts, studs. nuts, washers, and rivets.
89 (ii), Hooks, nails, cotters, pins, Staples, wedges, and '

wood-screws. )
89 (iii), Xailing and stapling and wire-stitching ................
90, Non-metallic éléments ......................................................
91, Oils, fats, lubrieants, candies, and soaps. (1909-15 o n t  

o f  p r i n t . )
92 (i), Ordnance and machine-gun carriages and mountings. >
92 (ii), Ordnance and machinc-guns ......................................j
93, O rn am en tin g ...............................................................................
94 (i). Packing and wrapping-up for transit and storage,

( in c lu d in g  Baling). (
94 (ii), Paper bags, sacks, wrappers, and the like, ( in c lu d in g  .

Making envclopes). ;
95, Paints, painting, and the like .........................................
90, Paper, pasteboard, and papier mâche ............................

X X V I I I .
II.
X V .

V I I L

X I .

V I I L

X X I .

X X X .

X X X L

X X I V .

V I .

II.

X X I L

I.
X X I .

II.

X .

V .

X X X V I I I .

X X V .

V I I .
III.III.

X X L

X V .

X V I I .

1 II. 
M IL



ULTIMHEA 
VIRTUAL MUS

Sériés (A)— List o f Classes 
(1855-1908).

Corresponding Classes— Sériés (B) 
(1909-1930).

Correspond ing 
Group Volume

—Sériés (C) 
(1931 o n w a r d s ) .

97, P hilosophtcal instruments, (in c lu d in g  
Optical, nautical, surveying, mathematical, 
and meteorological instruments). ...

98, Photography ...................................... • • • «

99, Pipes, tubes, and hosb ............................

100, Printing, Lettf.rpress AND LITHOGRAPmc

101, Printing, other than letterpress or
UTHOGRAPniC.

202, PüMPS AND OTHER MEANS FOR RAISING AND 
FORCING LIQUIDS, [ e x c e p t i n g  ltotary PumpsJ.

103, RAILWAY AND TRAMWAY VEHICLES

104, RAILWAYS AND TRAMWAYS ...

105, RAILWAY SIGNALS AND COMMUNICATING- 
APPARATÜS.

100, R egistering, INDICATING, measuring and 
CALCCLATING, (e z c e p t i n g  Signalling and 
indicating by signais).

107, ROADS AND WAYS .........................................

108, ltOAD VEHICLES .........................................

109, ItOPES AND CORDS.........................................
110, ROTARY ENGINES, PÜMPS, BLOWF.RS, EX- 

HAUSTERS AND METERS. (1877-83 O llt  o f  
V r in l .)

111, SEW AGE, Treatment of, (i n c lu d in g  Manure).
112, Sewing and embroidering

113, Ships, boats, and rafts, D iv . I . . .

11 4 ,  -----------------------------------  D i v .  II.

1 1 5 ,-------- D i v .  III.

116, Shop, public-hoüse, and warehouse
FITTTNGS AND ACCESSORIBS.

117, SlFTING AND SEPARATING ............................
118, Signalling and indicating by  signals,

( e x c e p t in g  Railway signals and communi
ent ing-apparatus).

119, Small-a r m s ......................................................

120, Spinning, ( in c lu d in g  the préparation of 
llbrous materials a n d  the doubling o f yarns 
and threads).

97 (i), Optical Systems and apparatus. (1909-15 o n t  o f }  
p r i n t . )

97 (ii), Surveying, navigational, and astronomical instru
ments. (1909-15 o u t  o f  p r i n t . )  f

97 (iii), Thermometers, meteorological and mathematical I
instruments, and miscellaneous philosophical instruments. )

98 (i). Photographie caméras and auxiliary apparatus therefor. 
9S (ii). Photographie processes and apparatus other than for

taking photographs. ( in c lu d in g  Photographie plates, films, 
and papers).

99 (i), Pipes and tubes. Joints and couplings for, ( in c lu d in g
Joints for tubular framework a n d  l i k e  Wire and rod | 
couplings and joints). >

99 (ii), Pipes, tubes, and hose, { o th e r  th a n  Joints and couplings J

100 (i), Feeding and delivering webs and sheets.
100 (ii). Printing processes and apparatus, (o th e r  th a n  Type |

setting and composing). I
100 (iii), Type making, setting, and composing, ( in c lu d in g  {

Type-bar-making machines).
100 (iv), Typewriters and like machines. )
1 0 1 , N ow  included in 100  (ii).

i.

<

l  102 (i), Pumps, Reciprocating, for liquida, ( in c lu d in g  Steam- 
engine air-pumps a m i  Combined pumps for liquida and
gases).

(ii), Water and other liquida, and semi-liquids, Raising and 
forcing otherwise than by pumps.

(i) , Iirakcs and retarding apparatus ...................
(ii) , Rail and road vehicles, Dota:!' applicable generally to.(iii) , Railway and tramway vehicles, Accessories for.
(iv) , Railway and tramway vehicles, Body details and 

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

and buffing appliances for.
(vi) , Railway and tramway vehicles. Undercarriage and 

undeiirame details of.
(i) , Railway and tramway crossings and points and 
swi telles

(ii) , Railway and tramway permanent way other than 
crossings and points and switches, and railway and tram
way Systems other than clectric.

(iii) , Railways and tramways, Electric, ( i n c lu d in g  Electric 
traction).

Railway signals and communicating-apparatus ................

(i) , Calculating, counting, and cash-registering apparatus.
(ii) , Dynamometers, gauges, measures of length, steam- 

engine and like indicators, and testing-apparatus.
(iii) , Fares and admission-fees checking, révolution and 

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

otherwise provided for.
(v ) , Measured quantities delivering, measures o f capacity, 

and sampling liquids.
Roads and ways ..................................................................

(i) , Road vehicles, Body details and kinds or types of.
(ii) , Road vehicles, Undercarriage details and draught 

appliances for.
(iii) , Springs and vibration-dampers..................................
ltopes and cords ... ......................................................

(i) , Centrifugal and screw fans and pumps....
(ii) , Rotary engines, pumps, blowers, exhausters, and 

meters, ( in c lu d in g  Rotary pump plant).
(iii) , Turbines and reaction-wheels and motor power plant
Sewage, Treatment of, ( in c lu d in g  Manure)............................
Sewing and embroidering ......................................................

(i) , Ship and boat fittings and accessories, and pontoons 
and rafts.

(ii) , Ships and boats, Kinds or types and structural details 
of.
Ships, boats, and rafts, Propelüng, stecring, and man- 
oeuvring.

Ships, boats, and rafts, Rigging, sails, and spars for, 
( in c lu d in g  Boat raising, lowering, and disengaging gear). 

Shop, public-house, and warehouse Üttings and acces
sories.
Sitting and séparating

102

103
103
103
103

103

103 

'104

104

104

105,

106
106

106

106

106
> 0 7 ,
i 108
î 108

y 108  
109, 

(  110 
) 110
f  110 
111, 
112,  

j 113

j 113

114,

115,

116, 

117,
118 (i), Indicators and burglar and like alarm s............................ /
118 (ii), Signals, (in c lu d in g  Marine signals) ... ... ... i
119, Small-arms ...............................................................................'
120 (i), Spinning, Préparation o f fibrous materials for, ( i n -   ̂

c lu d in g  Obtaining, opening, carding, and like treatment ; 
of libres in general).

120 (ii), Spinning, twisting, and winding yarns and threads. > 
( in c lu d in g  Winding cords, wire, and the like.)

120 (iii), Yarns and tlireads and miscellaneous spinning accès- | 
sories and processes and treatment of fibres. j

X X .

X X .

X X V I I I .

X V I .

X X V I I I .

X X X I V .

X X X I I .

X X X .  , 

X X X .

X I X .

X V I I L

X .

X X X I I .

X X V .

X X V I .

I.
V I I .

X X X I I I .

X X X I I I .  

X X X I I I .  

X V I I I .

I L

X X X V I I I .

X X I .

I X .



U L T I M H E A T ®  
V IR T U A L  M U S E U M

S c r l e s  ( A V r - L i s t  o f  C l a s s e s  
(1655-1908).

6

Corresponding Classes—Sériés (B )
( 1 9 0 9 - 1 9 : 1 0 ) .

C o r r e s p o n d !  n g  
G r o u p  V o l u m e
— S é r i é s  (C )  

(1931 o n w a r d t ) .

121, Starch, oüm, 817.e, olüe, and othkr
6T11TKMNQ AND ADHESIVE MATERIALS.

1 2 2 ,  S t e a m - p.s g i n k s , (in du d in g D e t a i l s  c o m m o n  
t o  f l u i d - p r e s s u r e  e n g i n e s  g e n e r a l l y ) .

123, Stp-am oenerators, (excepting Furnaces)...

124, Stonk, marbre, A nd the lire , Cotti no
ANI) W0RK1N0.

125, STOPPERINO AND BOTTLINO, ( induding  
B o t t l e s ,  Jars, a n d  likc vcsseis).

126, STOVE8, RANGES, AND F1REPLACE3................
1J«. SCGAR . . .  ... . . .  . . .  . . .  ...12.s, Table articles and a p p u a n c b s ................
129, T ba,  Coi î l e , cocoa, and lire  bfverac. es
130, TOBACCO .....................................................
131, TOILKT AND 1LA1RDRESSING ARTICLES, AND 

PKRFUMKRY.

132, Toys, oames, and exercises ................

133, T rünks, portmanteaux, hand and lire 
TRAVELLING BA08, BASKETS, HAMPERS, AND 
OTHKR 'VICKKKWORK.

134, UMBRKLLA8, PARASOLS, AND WALKING- 8TICK8.
135, Valves and c o c k s .........................................

130, VELOCIPEDES, (1877-83 o n t  o f  p rin t.) ...

137,  ̂entilatiox . . .  . . .  . . .  . . .  . . .

138, W asiiing and clkining CLOTHES, DOMESTIC 
ARTICLES, AND BUILDINGS.

139, WATCHKS, CLOCKS, AND OTHEP. TIMKKEEPKRS
140, WATERPROOP AND SIMU.AR F ABRI CS................
141, WEARING-APPAREL.........................................

142, WKAVING AND WOVEN EABRICS ................

1 4 3  WEIOHINO-APPARATCS ......................
144, WIIEELS FOR VEHICLES. [excep tin g  \rhedt fo r  

L o c o m o t i v e s  a n d  t r a m w a y  a n d  t r a c t i o n  
c n g i n c *  : R a i l w a y  a n d  t r a m w a y  veliicies ; 
and T o y s i .  (lt>77-63; 1893-96 ;  1901-04 
oui o f  p r in t .)

145, WOOD AND WOOD-WORKIXG MACHINER Y.

140, WRITINO-INSTRUMENTS AND STATIONERY, 
AND W R1TIN O - ACC KSSORI ES, ( i n d u d i n g
L d u c a t i o n a i  a p p l i a n c e s ) .

1 2 1 , 8  t a r e  h, g u m ,  size, g l u o ,  a n d  o t h e r  stilTenlng a n d  a d h e s i v e  
m a t e  riais.

(  12 2  (i), l i n g i n e  a n d  like c y l i n d e r s ,  o o n n e c t l n g - r o d s ,  c r o s s - h e a d s ’ 
.în<l K u i d e s » f l y - w h e e l s ,  p l s t o n - r o d s .  a n d  pistons.

12 2  (U). S t c a m - e n g i n e  d i s t r i h u t i n g  a n d  e x p a n s i o n  v a l v e s  a n d  
v a l v e  g e a r  a n d  v a l v e - a c t u a t i n g  a r r a n g e m e n t s  tlierefor.

1 2 2  (iii), S t e a m - e n g i n e s .  K i n d «  o r  t y p e s  o f  a n d  d e t a i l s  n o t  
o t l i e r w i s e  p r o v i d e d  for, (in du d in g S t c a m  a n d  o t h e r  fluid- }

Sn - s s u r e  l i a m m e r s  a n d  pr- > s.
), S t e a m - e n g i n e s .  K e g u l a t i n g  o r  c o n t r o l l i u g ,  s t a rting. 

s t o p  pi n u .  a n d  r e v e r s i n g .
I 1 2 2  (v), S t u i l i n g - b o x e s  a n d  s u b s t i t u t * *  tlierefor, ( induding  

P a c k i n g  tlierefor). 
f 1 2 3  (i), I.iquid-level r c g u l a t i n g ,  i n d i e a t l n g ,  a n d  registering. 

I n c r u s t a t i o n  a n d  c o r r o s i o n  p r e v e n t i n g  a n d  r e m o v i n g ,  a n d  
<  d o o r  lids a n d  c o v e r s  f o r  r e s isting lluid p r e s s u r e .
1 1 2 3  (H), S t e a m - g e n e r a t o r s  ... ... ... ... ... ... }
V 123 (IH), Stcam separators and superlieat* rs ............................ j

1 2 4 ,  S t o n o ,  m a r b l e ,  a n d  t h e  like, C u t t i n g  a n d  w o r k i n g ............

( 125 

! 125

1 “
126,
127.
126,
129,
130,
131,

132

132
132
133,

(i), B o t t l e s ,  jars, a n d  like vcsseis, (in du d in g N o n - r c f l l l a b l e  
bottles, jars, a n d  vcsseis).

(il), Bot t l e s .  jars, a n d  like vcsseis, Filling, o p e n i n g ,  a n d  
closing, (other than S t o p p e r a .  lids, c o v e r a ,  a n d  c a p s u l e s ) ,  

(iil). S t o p p e r a ,  lids, c o v e r a ,  a n d  c a l c u l e s ,  B o t t l e ,  jar, a n d  
like.
**' 'ves, r a n g e s ,  a n d  A r e - p l a c e s  ...............................
S u g a r  ... ... ... ... ...
T a b l e  articles a n d  a p p l i a n c e s  
T c a ,  cotfee, c o c o a ,  a n d  like b e v e r a g e *
T o b a c c o  .........................................
T o i  lot a n d  h a i r d r e s s i n g  articles, a n d  p e r f u m e r y

• •• 
• ••

(i) , A m u s e m e n t  a n d  e x e r c i s i n g  a p p a r a t u s  otlier t h a n  g a i n e s  
a n d  toys.

(ii) » G a i n e s  ... ... ... ... ... ...
(iii) , T o y s  .............................................
T r u n k s ,  p o r t m a n t e a u x ,  h a n d  a n d  like t r a v e l l i n g  b a g s ,  
b a s k e t s ,  n a m p e r s ,  a n d  otlier w l c k e r w o r k

"I
1 3 4 ,  U m b r e l l a s ,  p a r a s o l s ,  a n d  w a l k i n g - s t i c k s

1

1 3 5 ,  V a l v e s  a n d  c o c k s  ...................................................
1 3 6  (1), C y c l e ,  v e l o c i p c d e ,  a n d  like v c h l c l c  b r a k e s ,  s t e e r i n g -  

m e c t i a n i s m ,  a n d  m i s c e l l a n c o u s  a c c e s s  «rie*.
1 3 6  (11). C y c l e ,  v e l o c i p e d e ,  a n d  like veliicle d r i v i n g - i n e c h a n i s r a ,  

(in d u ilin g  H u m a n  p o w e r  d r i v i n g  m c c h a n i s m  f o r  a p p a r a 
t u s  otlier t h a n  vehicles.)

1 3 6  (iii). C y c l e s ,  v e l o c i p e d e s ,  a n d  like veliicies, K i n d s  o r  t y p e s  
a n d  s t r u c t u r a l  détails of.

1 3 7 ,  V e n t i l a t i o n  ........... 4  .........................................
1 3 8  (i). W a s i i i n g  a n d  c l e a n i n g  b u i l d i n g s  a n d  d o m e s t i c  articles 

otlier tiian clo t h e s ,  a n d  d r y  c i e a u i n g  clôt lies a u d  o t h e r  
a b s o r b e n t  m a t e r i a û .

1 3 8  (ii), W a s i i i n g :  m a n g i i n g  a n d  w r i n g i n g ,  iro n i n g ,  a n d  s t a r c h i n g  
clothes.

1 3 9 ,  W a t c h e s ,  d o c k s  a n d  o t h e r  t i m e k e e p e r s  ......................
1 4 0 ,  W a t e r p r o o f  a n d  like f a b r i c s .........................................
1 4 1 ,  W e a r i n g - a p p a r e l  ..................................................
1 4 2  (l), L o o m s ,  D r i v i n g ,  r e v c r s l n g ,  s t o p p l n g ,  a n d  s t a r t i n g ,  a n d

l o o m - s h e d d i n g  m c c h a n i s m  a n d  p a t t e r n  c a r d a ,  c h a i n s ,  
s u r faces, a u d  t h e  like.

1 4 2  (ii), L o o m s ,  K i n d s  o r  t y p e s  of, a n d  details n o t  o t h e r w i s e

fi r o v i d e d  for.
i), L o o m s ,  W e f t  s u p p l y l n g ,  lnscrting, b e a t i u g - u p ,  

c u t t i n g ,  d o u b l i n g ,  a n d  t w i s t  ing-in.
1 4 2  (iv). W o v e n  f a b r i c s  a n d  articles, a n d  w a r p l n g ,  leasing, 

balling, a n d  b e a m i u g  y a r n s ,  ( induding P i i ©  f a b r i c s  and 
F l o o r  o o v e r i n g s ) .

1 4 3 ,  W e i g h i n g - a p p â r a t u s ...................................................
1 4 4  (l), W b e e l s  f o r  v e h i d e s ,  (other titan W h e e l  t y r c s ,  P n e u m a t i e  

a n d  o t h e r  elastic, a n d  riras f o r  u s e  t h e r e w i t h ) .
1 4 4  (ii), W h e e l  tyres, P n e u i n a t i c  a n d  o t h e r  plastic a n d  r i m s  f o r  

u s e  t h e r e w i t h .

1 4 5  (i), W o o d ,  C u t t i n g ,  (other than S a w i n g )  ......................
1 4 6  (ù), W o o a ,  W o r k i n g ,  (fmd udimg S a w i n g ) ......................
1 4 6  (i), F i l i n g  p a p e r  a n d  like sheets.
1 4 6  (II), S t a t i o n e r y ,  w a f e r s  a n d  seuls, e d u o a t i o n a l  a p p l i a n c e s ,  

a n d  c l p h e r s  a n d  c o d e s .
1 4 6  (iii), W r i t i n g - i n s t r u m e n t s ,  in k ,  a n d  r é c e p t a c l e s  f o r  w r i t i n g -  

m a t e r i a l s . J

V .

X X V I .

X V I I I .

X I I I .

X X I I I .

X V I I .

X L
VL
X I V .

VL
X I V .

X V .

X V I I .

V H .

X X I X .

X .
X X  IIL

V I I I .

X V I I I .
V I I I .
V IL

I X .

X V I I L

X X X I V .

X X I I L

XV.
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To supplément the information relating to the Group volumes of Abridgments given in column 3 above, a full 
list of the 40 Groups showing the Claases of the présent classification covered by each Group is given l>elo\v.

G r o u p . C o r r e s p o n d  i n »  C l a s s e s  In e x l s t i n g  Classification.

L

n.
ni.
I V .

v.
V I .

V I I .

V I I I .

I X .

X .

X I .

X I I .

X I I I .

X I V .  

X V .

X V I .

X V I I .

X V I I I .

X I X .  

X X .  

X X I .  

X X I I .  

X X  I I L  

X X I V .  

X X V .  

X X V I .  

X X V I I .  

X X V I I I .  

X X I X .  

X X X .  

X X X I .  

X X X I I .

X X X I I I .

X X X I V .  

X X X V .

X X X V I .

X X X V I I .

X X X V 1 1 1 .

X X X I X .

X L .

A g r i c u l t u r e .  F e n c i n g .  Filtering. S c w a g c ............

M e t a l s  a n d  alloys. M i x i n g .  P u l v c r i z l n g .  S c p a r a t i n g

C h c m l s t r y ,  I n o r g a n i c .  Distillation. Oila. P a i n t s

A c e t y l e n e .  Cellulose. C l i e m i s t r y ,  O r g a n i c .  D y c s
a n d  d y e i n g .

C c n i c n t s .  I n d i a r u b b e r .  M o u l d i n g ,  X o n - m c t a l l i c .  
S t a r c h .

B e v e r a g c s .  F o o d  p r o d u c t i o n .  M c d i c i n c  a n d  s u r g e r y .
T o b a c c o .

B o o t s .  D r e s s  a n d  d r e s s  f a s t e n i n g s .  N a i l i n g .  S e w i n g .

F a b r i c s .  L a u n d e r i n g .  L c a t h e r .  P e r f o r â t i n g  a n d  
sovcrlnv'. N o n - r n e t a U i c .  W a t e r p r o o f l n g .  

S p l n n l n g .  W e a v i n g  ............

B u i l d i n g s .  R o a d s .  V e n t i l a t i o n

E l e c t r i c  b e a t  ing. L a m p s .  S t o v c s

C o m b u s t i o n  f u m a c e s .  F u e l .  G  a s

C o o l i n g .  D r y i n g .  H e a t i n g .  S t c a m

C u t l c r y .  F u m i t u r e .  T a b l e  a n d  toilet articles

B o o k s  a n d  s t a t i o n e r y .  F i l i n g  d o c u m e n t s .  G a m e ? .  
O m a m c n t i n g .  W  riting.

P r i n t l n g .  T y p e w r i t i u g  ••• ••• ••• ••• •••

C o n t a i n e r s .  P a c k i n g  .........................................

A d v c r t i s i n g .  C o i n - f r c c d  a p p a r a t  us. H o r o l o g y .  
M c a 8 i i r o d  q u a n t i t é s . . R e g u l a t i n g  liquida. S h o p  
uccrssorics. W V i g h i n g .

C a l c u l a t i n g .  i t e g i s t e r i n g  ...............................

P h o t o g r n p l i y .  Scientiflc i n s t r u m e n t s ......................

E x c a v a t i n g  a n d  rai n i n g .  Fires. F i g h t i n g .  L l f e s a v i n g .
S u b a q u c o u s  b u i l d i n g s .  W a r f a r c .

C a s t i n g ,  c u t t i n g ,  a n d  w o r k i n g  i n e t a l s ......................

A b r a d i n g .  B r u 3 l i i n g  a n d  c i e a n i n g .
t*>ols. S t o n e .  W o o d .

G e a r i n g

G  Lias. H a n d

C l i a i n a  a n d  r o p e s .  D o o r e ,  O p e r a t i n g .  H l n g c s .  L o c k s  
a n d  fastenings.

C c n t r i f u g a l  a n d  r o t a r y  p u m p a .  G o v e m o r s .  S t e a m
e n g i n e s .  T u r b i n e s ,  
m n l - iI u t c r n a l - c o m b u s t i o u ,  liot-air, a n d  c o i n b u a t i o n - p r o d u c t  
e n g i n e s .

C o m p i v a s l n g  a n d  c o n v e y i n g  g a s e s .  I n j c c t o r s .  P i p e s ,  
l l c c i p r o c a t i n g  puinj.s.

G a a  d i s t r i b u t i o n .  J l y d r a u l i c  a p p a r a t u a .  V a l v e s .

C o n v c y o r e .  Lifts. K a i l w a y s .  R a i l w a y  s i g n a i s

C y c l e s .  M o t o r  v c l i i c l e s ............

R a i l  a n d  r o a d  v e h icles. S p r i n g a

A i r c r a f t .  S h i p s ......................

B c a r i n g s .  B r a k c s .  W h c c l s  ...

D y n a m i > - e l c c t r i c  m a c h i n e - s .  E l c c t r i c a l  c o n v c r t c r e  a n d  
t r a n s f o r n i è r e ,  s u p p l y  a n d  transmission Systems.

E l e c t r i c a l  c o n d u c t i o n ,  i n s u l a t k m .  m e a s u r e m e u t ,  a n d  
testing. Electroiysis. G a l v a n i c  batteries.

E l e c t r i c  s w i t c h e s ,  s w i t c h g e a r ,  p r o t e c t i v e  c u t - o u t  a n d  
r n o t o r  c o n t r o l  Systems.

M u s i c .  P h o n o g r a p l i s .  S i g n a i s  a n d  a l a r m a  ............

T é l é p h o n e s  ...................................................

A r c  ianips. T e l e g r a p l i s  a u d  télévision. T h c r m i o n i c  
\ a i \ e s .  W i r e l e s s .

5  (i-ii). 6  (1-ili). 2 0 .  3 3 .  4 5 .  4 6 .  5 3 .  6 2 .  6 7 .  8 4 .  11 1 .

2 3 .  5 9 .  7 2 .  8 2  (i-U). 8 6 .  11 7 .

1 (I— iil). 3 2 .  9 0 .  9 1 .  9 5 .

2  (i-iii). 1 5  (i-ii).

2 2 .  7 0 .  8 7  (ii). 121.

1 4  (i— ii). 2 8  (i-U). 4 8 .  4 9 .  8 1  (i-H). 1 2 7 .  1 2 9 .  13 0 .

1 7  (i-iii). 4 3 .  6 3 .  8 9  (iii). 1 1 2 .  13 4 .  14 1 .

3 1  (i-ii). 4 2  (I-ii). 7 4  (i-ii). 7 6 .  9 6 .  1 3 8  (U). 14 0 .

1 2 0  (i-iii). 1 4 2  (i-iv).

2 0  (i-iv). 2 5 .  8 7  (1). 1 0 7 .  13 7 .

3 9  (li-ili). 7 5  (i-iv). 12 0 .

5 0 .  5 1  (i-ii). 5 5  (i-li).

2 9 .  3 4  (i-ii). 6 4  (I-iii). 1 2 3  (ii-lii).

3 0 .  5 2  (i-v). 1 2 8 .  1 3 1 .

1 1 .  1 6 .  7 3 .  9 3 .  1 3 2  (i-iii). 1 4 0  (I-iii).

1 0 0  (i-iv).

18. 2 1 .  6 6 .  9 4  (i-ii). 1 2 5  (1-111). 13 3 .

3  (i-ii). 2 7 .  1 0 6  (v). 1 1 6 .  1 2 3  (i). 1 3 9 .  14 3 .

100 (i-iv).

9 7  (i-iii). 9 8  (i-ii).

9  (i-ii). 4 7  (i-li). 6 8  (i-ii). 7 7 .  8 5 .  9 2  (i-ii). 11 9 .

8 3  (I-iv).

1 9 .  5 6 .  6 0 .  6 1  (i-iii). 1 2 4 .  1 3 3 ( 1 ) .  1 4 5  (i-ii).

8 0  (i-lv).

2 4 .  4 4 .  6 5  (i-U). 8 9  (i-U). 109.

10. 5 7 .  1 1 0  (i-iii). 1 2 2  (l-v).

7  (i-vi).

8  (i-ii). 7 1 .  9 9  (i-U). 1 0 2  (i-U).

5 4 .  6 9  (i-iii). 1 3 5 .

7 8  (i-v). 1 0 4  (i-iii). 10 5 .

7 9  (i-v). 1 3 6  (i-iii).

1 0 3  (il— Vf)- 1 0 8  (i-Ui).

4. 1 1 3  (i-ii). 1 1 4 .  115.

1 2  (i-iü). 1 0 3  (i). 1 4 4  (i-U).

3 5 .  3 8  (U). 3 8  (iv).

3 6 .  3 7 .  3 8 ( 1 ) .  4 1 .  53.

3 8  (IU). 3 8  (v).

1 3 .  4 0  (i-U). 8 8  (i— Ü). 1 1 8  (i-U).

4 0  (iv).

3 9  (i). 4 0  (Ui). 4 0  (v).
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ABRIDCMENT CLASS AND INDEX KEY
Key to thc classification in tlie official publications of the Patent Office.

Vol I. 7s. ixl. (inland) ; 8s. \d. (abroad).
Contents:— Lists of Abridgment Classes arranged numerically and alphabetically, Table of Contents of 

Abridgment Classes, Consolidated List of Index Headings and main cross-references, arranged 
alpha betically.

Vol. II shows in detail the subdivisions of each Index Heading and the cross-references thereunder. 
10̂ . (Postage abroad extra).

8

FIFTY YEARS SUBJECT INDEX 1861 -1910 .
6d. yer volume.

A subject index of ail published Complété Spécifications of the years 1861-1910 classified in 271 volumes 
corresponding to the séries (13) of Illustrated Abridgment Classes. To some extent the headings in the “  Fifty 
Years Subject Index ”  may be regarded 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. Put, generally speaking, 
the Index headings represent an extended and improved classification of matter, and it may 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 alwnys be found collected in any one Abridgment Class.

For a continuation of the “  Fifty Years Subject Index ”  the searcher should consult the appropriate Abridg
ment Volumes for the periods 1909-15, 1916-20, 1921-25, and 1920-30 (if published» or the Annual Subject- 
Matter Indexes for that period. and the Subject-Matter Indexes published in the Group volumes for the sériés 
340,001-300,000 and 360,001—380,000 and weekly in the Official Journal (Patents).

GROUP ALLOTMENT INDEX TO ABRIDGMENTS OF SPECIFICATIONS
This Index spécifiés the Group volume in which Abridgments are published, and is issued after thc publica

tion of every 20,000 Spécifications. Two volumes are now on sale, dealing with Spécifications Nos. 340,001— 
360,000 and 360,001—380,000. Price per volume ls. 0d. (inland); 1 s. 2d. (abroad).

LONDON'
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im
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