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1 9 1 ,1 7 5 . H e e n a n  de F r o u d e , L td .,  and 
W a lk e r , G . H . Oct. 11, 1921.

Tube plates. — The 
edges of secondary and 
main tube plates C, A 
in a beat-exchanger are 
enclosed by a ring plate 
E, iteelf encircled by 
the main casing.

1 9 1 ,2 6 3 . W o o d , J . H ., B is h o p , R . J ., 
and B e B a s , B ., (trading as Le Bas & Co., 
E.). Dec. 10, 19*21.

FîG.I.

c i

Straiyht-tube appara- f 
tus having internai \L 
fittings in tubes. —
Tubes or sleeves c are 
disposed within the 
evaporator coil of an 
aimnonia réfrigérât ing 
apparatus to form 
weirs at various parts, 
for retaining a small 
quantity of réfrigérant 
to facilitate starting-up 
of the plant. The tubes 
are preferablv disposed 
near the bends as
shown, and may be inserted where the lengths and 
bends are joined by welding, as at 6.

c D
F IG .2.
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Drip-interception devices.
—The water of condensation 
collecting on and dripping 
from the cooling pipes of a 
steam condenser is inter- 
cepted and led away by
closed-ended pipes which replace some of the cool
ing pipes and which are formed with slits along 
their top surfaces and with di6charge openings in 
their bottom surfaces. The discharge openings 
are formed opposite parts of top tube surfaces 
which are not sût. Every third pipe in each 
vertical row of cooling pipes 1 is replaced by a 
drip-intercepting pipe 2 closed at its ends by pïugs 
3 and formed with a slit 8 in its upper half ex- 
tending nearly the whole length of the pipe and 
with bottom discharge openings 7 at its ends. In 
modifications, the discharge openings are formed 
at the middle of the pipes adjacent to a tube 
supporting-plate and they mav open into the space 
between two tube-supporting plates.

1 9 1 ,7 1 9 . B o t a l i ,  G . P ., (Assignée of 
Clément, /?. R.). Jan. 10, 1922, [Convention 
date].

FIG.I.

FIG.5.
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Plate apparatus.—A radiator for internal-com- 
bustion engines, especially for aviation purposes, 
comprises a number of fiat, superposed, spaced 
horizontal tubes having tubular front and rear 
headers d, e at their open ends, joined by top and 
bottom tubular stays i, j, the whole being bound 
by hoops g and placed longitudinally in the direc
tion of motion. The tubes hâve stamped projec
tions a, Figs. 3 and 5, on the inside which allow 
the two sides of the tubes to be stayed and held 
apart the required distance. The tubes may hâve 
longitudinal partitions or a number of tubes may 
be placed side by side. When mounted on an 
aéroplane, a venetian blind or like screening 
arrangement may be used to diminish the cooling 
action.

y 1 9 1 ,6 1 4 . H a b e r , E . Jan. 13, 1922.

Plate apparatus.—In a lieat-exchanger working 
on the cruss-current principle of the type in which 
the plates hâve angular incisions 4 at the corners, 
the edges of the plates are bent alternately up- 
ward and downward at some distance from the 
base line of the angular incisions. The edges are 
pressed together by hollow bolts 9 having holes 13 
so that the celle thus formed may be cleaned bv 
blowing steam through tbem, and corner-pieces 7, 
Fig. 3, are placed in the incisions 4 to separate 
the cells. Undulated strips of sheet métal 8 serve 
to alter continuously the direction of the currents. 
A number of éléments may be connected together 
either directlv or bv tubular connectors.

1 9 1 ,9 8 8 . K ing-, A . D . March 14, 1922.

U -tube apparatus; materials for making, spécial. 
—An apparatus for chilling or pasteurising milk 
in which ail the surfaces which corne into contact 
with the milk are glass-enamelled consists of a 
casing containjng a numl>er of inverted tl.tubes 
through which the cooling or heating medium 
passes. The body A of the casing is attached by 
bolts J to a bottom plate II, a sheet of rubber 
packing G being interpœed, on which bed flanges 
F on the U.tubes E. The ends of the tubes pass-
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ing through the plate H are connected to form a 
continuous conduit by bends covered by a dished 
plate K. The top of the casing is closed by a 
hinged cover N provided with sight glass 0 . The 
interior of the casing A and the cover N, and the 
exterior of the tul>es E aie glass enamelled.

are arranged end to end within an 
75. This subject-matter does not ap 
Spécification as accepted.

ULTIMHEAT® 
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1 9 2 ,4 8 5 . J a c k s o n , W . A . Nov. 2, 1921.

ri r. o 6 2 *

Plate apparatus. — Tn a radiator for motor 
vehicles and other purpose6 of the type in which 
tubes radiate from a central chamber to an ou ter 
shell, the tubes are of greater width at their point 
of connection to the central chamber and hâve an 
equal cross-sectional area at both ends. The radi
ator consists of an outer shell 5 connected by 
flanged pipes 10, 15, 20 to an inner shell 6 which is 
connected by fiat tubes 16 to the chamber 12 
which is stepped so that the tubes are of equal 
length. Baffles 7, 8 direct the flow of water 
through the tubes. The fiat tubes 16 are formed 
of a single blank, and may be corrugated.

1 9 3 ,0 4 3 . S a fe t y  C a r  H eating* 6c
Xaig'ht-ing1 C o., (Assignées of Hul$e, G. E.).
Feb. 8, 1922, [Coni-enfion date'].

Tubes having inter
nai baffles.—The Spéci
fication, as open to in
spection under Sect.
91 (3) (a) comprises the 
following subject-mat
ter :—In the evaporator of a refrigerating machine 
a sériés of stamped cup-shaped members 76, Fig. 
5 (cancelled), having apertures 77 in their bases

1 9 3 ,3 6 7 . A k t ie b o la g 'e t  L ju n g s t r o m s  
A n s -tu rb in . Feb. 17, 1922, [ Convention 
date].

Plate apparatus. —  Tn an 
air-cooled condenser especi- 
ally for locomotives, in 
which the steam is con- 
densed in a number of flat- 
tened tubes or like éléments, 
the éléments are arranged 
in groups which are so ar
ranged and to which the air 
is so directed by baffles &c. 
that the cross section of a 
group exposed to the air cur- 
rent is greater than the 
space between the two
groups through which the air-current enters or 
leaves the condenser, space being thus 6aved. For 
this purpose, tubes may be arranged in two rows 
as shown in Fig. 4 the air passing through spaces 
12 between the groups 13 of the éléments of the 
first row being guided by partitions 15, 16 among 
the éléments of the second row and the air passing 
through the groups 13 of the first row being guided 
by the same partitions into spaces 14 between the 
groups 11 of the second. Other arrangements in- 
cluding one with three rows are described.

The Spécification, as open to inspection under 
Sect. 91 (3) (a) describes an arrangement shown 
in Fig. 9 (Cancelled) in which the air passes 
obliquely to the condenser, the éléments being 
placed obliquely to correspond, and the air being 
directed by baffles 18 as shown. The continuations 
59 of the baffles 18 may be hinged and directed to 
suck air through the condenser by the motion of 
the locomotive whether it is moving forwards or 
backwards. This subject-matter does not appear 
in the Spécification as accepted.

F l  C  4

/ 2  >3
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1 9 3 ,6 0 7 . A n g r ic k ,  E . Jan. 10, 1922.

F IG .3.

Plate apparatu8.—Radiators are built up of flat- 
sheet métal éléments P separated by distance rings 
à and held together by pi|>es II with perforations 
y serving for the supply or exit of heating medium 
to or froin each element. Each pipe section H 
is screwed at the ends right- and left-handed so 
that after assemblv, by inserting, through the hole 
normally covered by a cap z y a tool to engage the 
Violes y. the pij>e can be rotated to draw up the 
sections closely to one another’without rotation 
of the surfaces in contact with the packing e. 
Crushing of the two éléments is prevented by rings

s provided with intemally-projecting spacing-ribs 
r bearing on the pipe sections H. The connections 
with the mains mav be at the centre, as shown, 
or at either end.

1 9 3 ,7 7 1 . IVïaskin -  o c h  B ro b y g 'g 'n a d s  
A k t ie b o la g 'e t ,  and IVZoï t e n s e n . F . J une
15, 1922.

FIC.I. A?Plate apparatus. —
Surface coolers for milk 
&c. are constructed of 
plates provided with 
prominences or distance 
pièces formed by indent- 
ing the plates A to a
less extent than the thickness of the plate and 
removing the top surface of the plate to the depth 
of the indentations A2. The prominences may 
bave apert lires T) through them.

1 9 4 ,0 9 3 . K ic k ,  K a r g r e a v e s ,  C o., Z itd ., and J o h n s o n , J .  E . Feb. 3, 1922.
Headcrs.— End closure means 

for steam condensers, feed water FI G. 3.
heaters and the like comprising 
a pair of coaxially hinged doors 
are constructed so that each door 
can be given a displaeement re
lative to the seating in addition 
to the normal hinging movement.
Two doors 1. 2, Fig. 1, aie 
hinged along a vertical diameter 
of a condenser, the edges 3 and 
centres 5 having holes or slots 0,
7 to take the usual final fixing 
bolts or studs. The doors hâve 
brackets 12, 13 with ring mem- 
bers 12a, 13° which are mounted 
on eccentric bustes 10, 11. supported on a top and 
bottom hinge pin 8. For rotating the bushes, holes 
10«, 11& are provided to take tommy bars.

1 9 4 .3 4 4 . B a v ie s ,  J . July 14, 1922.

Plate apparatus; serpentine-tube ap
paratus.—A refrigerant-circulating coil 
2 immersed in water for ice-making is 
formed from lengths of rectangular sec
tion tubing 20 united by short channel 
members 14, Fig. 2, or tubes 21, 27, 
Figs. 3 and 4. of rectangular section, 
ail of which are eut or mitred and bent 
so that ail of the joints are readily 
accessible for exterior welding. The 
junction members are of such dimen
sion tliat the tube lengths are contigu- 
■ous. The coil may be enclosed in thin 
métal 6heets. (For Figures 2, 3 and 4 see next page.)
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1 9 4 ,4 0 2 . C a llim a c h i, TC. 
G e n e r a l  T e c h n ic a l  C o., I itd .
1921.

T ., and
Dec. 10.

Plate apparatus.—Plates or tubes, for heat ex
change rs such as motor car radiators, arranged so 
as to présent alternate flat passages at right angles 
for the exchanging fluids are constructed with 
flat sheets made of thin mild steel plates, and the 
narrow edges made of pure iron strips. These 
edges may be welded so that the steel graduallv 
merges into the iron.

1 9 4 ,7 1 2 . P o u r c e l ,  TC.
1922, [Convention date].

Mardi 13,

r n r ^ i i
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nxed in separate tube plates h, g, and th-
is made in sections a, i, q. Daffles b. r. A

casing
, -- y ’ l  1  ~ —  j  '>

and s, t in the sections « , i, q respectively, are 
provided with holes to ensure the passage of fluid 
in the desired direction. Thus one fluid entering 
at e passer upwards to the holes b1 and and down- 
M ard over the outeide of each group of close-ended 
tulv s h before escaping by the exit / .  The other 
fluid enters at u and passes downwards through 
the inner tubes o and, rising in the tubes h, is 
transferred to the upper compartment of the next 
section through holes fcl , p, t l finally escaping at b.

1 9 5 ,0 3 5 . A k tie b o la g * e t  L ju n g s t r o m s  
A n g t u r b in . Mardi 10, 1922, [Convention 
date].

F I C . 7. F I C . 8.

Plate apparatus.— Exhaust steam from a loco
motive is condensed and the cooling-water from 
the condenser reeooled by circulating through 
closed éléments over which air is driven by fans. 
The cooling éléments may consist of flattened 
pipes 61 assembled in vertical headers 62, as 
shown in Fig»?. 6 and H. The pipes may be pro
vided with ribs 63 and the walls depressed as 
shown at 61, Fig. 7. so that the dépréssions bear 
against each other and support the walls.

1 9 5 ,4 5 6 . G o o d c h i ld .  S . G . Dec. 30
1921.

Ficld-tubc apparatus.—In order to ensure easy
detachability of parts for cleaning, open ended Fluid circulatinrj throuyli rotary vanes, <fc.__
tubes o and tubes h closed at their lower ends are ; Milk kc. are sterilized by being passed through a
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r
8 . F I C . 5 .  2

H . Feb. 24, 1922

Plate apparatus.—In motor-car and like radia- 
tors of the kind in which the walk of the air and 
water passages are formed of separate pièces of 
métal mechanically interlocked, the air or water 
passages are formed of walk 2, Fig. 5, having 
channek 5 crimped therein and the imperforate 
walls 7 of the other set of passages hâve portions 8 
adapted to be clinched within the channek 5 in 
the assembled radiator. l ’ referably. as shown in 
Fig. 7, the water passages 3 are formed between 
two adjacent walk 2 and the air passages 0 are 
formed bv a continuons strip of métal 7 folded 
upon itself. the l>ends 8 being positioned in the 
channels 5, which are then upset or compressed

frôm the reverse side by means of took A, Fig. 6, 
and, in being flattened out, clinch the edges of the 
bends 8. The entire length of the channels 5 may 
be compressed in this way or, by the use of a tool 
having faces B at spaced intervak, the channek 5 
are flattened out also at spaced intervak. In a 
modification, Fig. 9, each channel 5 is made of 
sufficient width to embrace three folds of the strip 
’t. The walk 2 aie preferably made of copper 
or zinc and the strips 7 of aluminium, no soldering 
being necessary to connect the two sets of walk.

1 9 7 ,1 8 7 . A d a m s o n , I .  May 4, 1922.

2N FIG.I. 3 /Serpentine - tube 
apparat us.— The piping 
or coils for use in a 
refri gerating chamber
or like heat-exchanging 
apparatus are built up 
from a. number of 
tubular sections each 
consisting of two legs 
4. 5 connected by a 
bend 2, the legs being 
threaded through holes
in two perforated plates 1 and the abutting ends 
of the sections being welded together at the pointe 
of contact 3. The bends of the length of con
tinuons pipe so formed may at 6ome points be 
welded to the plates 1.

1 9 7 ,8 1 1 . L e w is , W . V ., and C a w k w e ll, A . A . April 13, 1922.

Ficlâ-tubc apparatus. — A feed- 
heater, condenser or like apparatus 
lias curved Field tubes with flexible 
inner tubes. The flexible metallic inner 
tube F of a Field tube element con- 
nected to a drum I) is connected 
to a division plate P in the drum and is 
supported within the outer tube T by 
spiders C. The free ends of a num
ber of éléments are supported by a 
plate B, which may be made in seg
ments and formed with openings so 
shaped that each opening receives two 
horizontallv adjacent éléments. The 
division plate may be formed in sec
tions to facilitate fixing in position, 
and it may be curved to a form corresponding to 
that of the curvature of the drum. In a modifica
tion, an inner tube is made flexible only at the 
part surrounded by the curved inner end of the

outer tube. The rigid part of such an inner tube 
may be made in détachable sections. The outer 
end of an outer tube may be closed by a screwed 
cap.

48
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1 9 8 ,6 7 9 . G il l is o n , T . May 31, 1922, 
[Convention date].

Ptate apparatus.—In 
motor-car radriators em- 
p 1 o y i n g corrugafced 
strips which form air 
tubes and water pas
sager. When assembled 
the strips are formed 
with regular corrugations 
of sine form as to tlieir 
central parts and bent 
either to a semicircular 
or a semi-hexagonal for
mation at their front 
and rear edges. The 
semicircular ends 14 
shown, abut when the 
strips are assembled 
and the angular corruga
tions 12 are held apart 
forming vertical water 
passages 19 surrounding 
air passages 16. The 
pairs of strips when assembled are folded to- 
gether at top and bottom and altemate ends are 
bent over as at 17 or corrugated as at 18 and the 
front and rear faces dipped in solder. When 
the ends are formed in a semi-hexagonal shape 
the strips are joined in pairs to form a water 
passage between each two strips and not air 
passages as in the formation shown.

1 9 9 ,2 1 0 . B la ir ,  C a m p b e ll, 6c M c L e a n ,
Z jtd ., and B la ir ,  A . May 4, 1922.

Jackctcd-tube apparatus.—In a heat-exchanger 
of the jacketed tube type for evaporating, dis- 
tiiling, lieating or cooling fluids, nests of tubes 
6, connected at their ends by bent connections 
d . are enclosed each in a casing a secured to end 
plates c. The connections d are enclosed in 
dômes or covers e.

1 9 9 ,3 7 9 . H o e v e n , J . v a n  d e r . June 13, 
1922, [Convention date].

Preventing mixing of heat-exchanging fluids 
on the breaking down of a separating partition is 
effected by arranging a neutral substance at a

n

H i r c i n
UtTIMHEAT®

pressure different from that of the 
substances in the partition. The eon< 
the neutral substance on contact with oi**. ^  
more of the separated substances are altered 
and in conséquence indicating means are 
actuated. The conditions altered may be pres
sure or level or any Chemical or physical pro- 
pertv. The boiling and melting points of the 
neutral substance should be outside the working 
température range. In combination with the 
separating liquid chloroform, ethyl-benzole, 
alcohol, i.-amyl alcohol, toluene, methyl-aniline, 
sélénium tetra-fluoride &c. may be used. The 
pressure of the neutral substance may be main- 
tained constant by pumps, in which case the 
accelerated action of the pumps which may be 
automatically thrown in and out of action by a

eyiRTUAL MUSEUM
itions of

pressure valve, indicates leakage. One or other

FIC.I.  </

\— 7
Kl ^ 20

of the separated substances may be lieated by 
hot gases or steam. In the manùfacture of nibric 
acid a cooler 1 is used, covered with cork or 
diatomaceous earth 20. Toluene flows through 
pipes 2, 4 and 6 and nitrogen peroxide through 
pipe 7. chamber 8 and pipe 9. The chambers 
10 are filled with the separating medium which 
may be Silicon tetra-chloride and may be circu- 
lated. The wall of the cooler is protected by a 
compressed air chamber 13 connected with valve 
18 which actuates safety apparatus on change 
of pressure by leakage. Divided safety cham
bers may be used, each provided with a valve 
operating a safety de vice.

Reference lias been directed by the Comptroller 
to Spécification 165,278, [Class 69 (i), Hydraulic 
apparatus &c.]

2 0 0 ,2 6 5 . E l ly s o n , P . W . April 28, 1922
Plate apparatus.—A boiler 

comprises a narrow helical 
passage between a cylin- 
der and a cône, the space 
between narrowing toward 
the exit end. The water 
may be heated by electricity 
or otherwise, and the heater 
may be immersed in a water 
container. A hollow cylin- 
der 1. Fig. 2 of pressed or 
cast métal has extêmal fins 
rolled or eut thereon to form 
a thread, the fins being of

FIG.2.

/  *

Ps 590. 49 D
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uated length to form a truncated cône uj>on 
wh an external cône 2 is placed, the parts 1 and 

ULTIMHEAT 2 hiving flanges which are bolted together. The 
VIRTUAL MUSEUMUr part 2 has an inlet 3 and outlet 4.

2 0 0 ,4 6 3 . S e r c k , P . O . April 3, 1922.

FIG.I. n e . 2 .

«3  J06-

Straight tubes between headers.—Relates to 
radiators, condensers, and like heat-exchanging 
apparatus of the type in which one fluid flows 
between two headers connected by a sériés of 
straight tubes located in a casing, while the other 
fluid is caused to follow a serpentine path within 
the casing by means of baffles through which 
the tubes pass. The baffles 103 are arranged 
transversely to the tubes and are provided with 
seotor-shaped spaces 105, the space in eacli 
baffle being staggered relatively to the spaces in 
the adjacent baffles. Preferably, the transverse 
baffles are also combined with one or more 
longitudinal baffles. In the arrangement shown 
in Fig. 1, a longitudinal radially-extending baffle 
104 is provided and the spaces 105 are arranged 
‘alternately on either side of the baffle 104; in the 
arrangement shown in Fig. 2, a diametrically- 
extending baffle 108 is provided, so that the fluid 
flows downwards on one side of the baffle and 
upwards on the other side, and the seotor-shaped 
spaces 110 in adjacent baffles 109 in each half of 
the casing are diametrically opposed.

2 0 0 ,6 3 7 . Pigrgrott C o., t t d . ,  T .,  and 
M a r s d e n , J .  K . May 10, 1922. Ko 
Patent granted (Sealing fcc not paid).

Conccntric or jacketed straight-tube apparatus; 
expansion and contraction of tubes, providing 
for.—In concentriez tube surface apparatus for 
effecting transfer of beat, the ends of the inner 
tubess a ne secured to expansion sleeves which

pass through the outer wall of the headers or 
connecting chambers of the outer tubes and the 
sleeves are jointed to outside connection pipes. 
Inner tubes b are secured at each end to expan
sion sleeves a passing through glands on the 
headers h of the outer tubes. The sleeves hâve 
screwed-on flanges c which are bolted to flanges 
d on the semi-circular connecting pipe c . The

FIC 2

! f
VN b L

\\

d c

flanges c at one end of the tubes may be intégral 
with or welded to the tubes. The flow through 
the inner and outer tubes may be in the same 
or opposite direction. The tubes are connected 
up in sériés in serpentine fashion the headers 
being divided into chambers g to connect ad
jacent pairs of outer tubes.

2 0 0 ,9 0 1 . L a w r e n c e , A . R . April 19, 1922.

Nozzles on tubes.— In 
beat exchangers of the type 
liaving tubes adapted to 
conduct licpdd through a 
chamber in which the 
other medium circulâtes 
and a chamber from which 
liquid flows mto the tubes, 
the ends k2 of the tubes k1, 
Fig. 3 at which the liquid 
enters are flared to a 
greater diameter than the 
tubes and are then con- 
tracted and again enlarged 
to the normal diameter

riy

thereby conforming to the shape of a jet of liquid 
fiowing under pressure through an orifice. The 
nozzle n, Fig. 2, may be a separat© member 
fitting tightly in the tube and having a shoulder 
o to limit the distance to which it may enter 
the tube. The nozzle may be made as an in
tégral part of the gland I.

50
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Plate apparatus.—
Cvlinders of air com- 
pressors are sur
round ed by annular 
ribs 35 situât ed close 
to each other and 
enclosed in a cylin- 
drical casing 16 
with longitudinal 
ports 38, 18fl, Fig. 6, 
through which cool- 
ing air is circulated. A number of segmentai 
casings 17 surround the casing 16 with spaces 
18& between them which coïncide with the ports 
18a and through whih air enters the spaces be
tween the ribs. The air escapes through the 
ports 18 into the casing 17 whence it is drawn 
away bv a fan. The casing 17 increases in dia
meter towards its deliverv end. The invention 
is described in connection with the engine de- 
scribed in Spécification 118,098, in which a fan 
35 draws the air through the casing 37.

2 0 1 ,6 9 6 . R X a tteu cci, R . May 33, 1922.
Plate apparatus. — Deep 

and narrow grooves in a body 
2 o f good beat conducting 
material form a great number 
of separate and parallel pas
sages 4 through which a 
medium flows. "Wlien the 
body is cylindrical, the 
second medium flows through 
the interior of the cylinder, 
which may be provided with 
a baffle 3 causing said 
medium to pass through an 
annular interspace. The in- 
let 5 and outlet 6 mav com- 
municate with the separate 
ehannels, either as shown by 
gaps a, b in the ribs or by 
longitudinal passages in the 
external casing 1. When a 
condensible fluid flows in the 
ehannels 4 the ribs may be circumferentially 
grooved to enlarge the ehannels at these points 
to collect condensate.

2 0 1 ,1 7 1 . C r a n k le s s  E n g in e s  (A u s .)  
P r o p r ie t a r y ,  ï j t d .  July 18, 1922, [Con
vention date'].

2 0 1 ,2 0 6 . W ilt o n , T . O., 
C h e m ic a l E n gin eerin g*  de. 
P a t e n t  F u r n a c e  C o., Xitd.
1922.
Straight tubes having internai partitions; tubes 

of spécial section.— A cast iron pipe coil for heat 
exchangers is provided with an intégral con
tinuons internai spiral, fin, or groove to cause 
the fluid in the pipe to follow a spiral path. The 
pipe may be made in several jointed sections.

2 0 1 ,9 3 4 . K a r m a z in ,  J . Aug. 
[Convention date].

FIG.4. F I C . 3.

3, 1922, 2 0 1 ,9 6 5 . S e r c k , P . O. April 3, 1922.

10 JO

22

13

15

Tubes of spécial section.— Sheets 10 of métal 
having intégral short tubes 11 are aggnegated 
with tubes 11 nesting the one in the other, the 
whole being held in close contact by bolts 15. 
Conduits are thus formed for water, connecting 
upper and lower lieaders of radiators for motor 
cars, while air can pass around the outside of 
these conduits between the sheets 10 and 
through holes 13 punched between the tubes. 
In one modification the tubes 11, Fig. 4, are 
extended with a hole or holes 22 at the lower 
end ; and in another form the sides of the tubes 
31 are of spherical form, and each tube is ex- 
panded into the spherical part of the corres- 
ponding tube in the sheet below.

FIC.I

51

Straight tubes between 
headers.—Relates to con- 
densers, radiators, air 
heaters, and like heat- 
exchanging apparatuB of 
the kind comprising a 
sériés of tubes 50 con
necting upper and lower 
lieaders 54, 55 and lo- 
eated in a casing 53, and 
two sériés of baffles for 
direct ing the flow of 
fluid through the casing, 
one sériés 56 having cen
tral openings and ex- 
tending to the wall of 
the casing, and the other 
sériés 59 being solid at 
the centre but not ex- 
tending to the casing 
wall, the central portion 
of the stack being free of 
tubes. Connections 61,
62 are provided at oppo
site ends of the casing 53 
for one fluid circuit, while connections 63, 64

D2



Plate apparatus.—Oil or other liquid 
to be cooled flows downwardly between 
hollow plate éléments A, Ji, C through 
which a cooling-medium such as brine 
circulâtes in the opposite direction, the 
liquid to be cooled being moved by 
scrapers E, F , on a central rotating 
shaft 23 so as to pass altemately 
through central openings 37 and eir- 
ciimfereatial openings 34 in the hol- 
Icw plates, and the structure being 
intended to be filled completely by 
the liquid passing through it for cooî- 
ing. The plates hâve internai baffles 
forming distance members, and the 
47, Fig. 4, and peripheral flanges 32 
cooling-medium flows from one. plate 
to the next above it through ports 59,
43, Figs. 7 and 8. Each plate is fitted 
with a cleaning door 48, Figs. 4 and 11. 
over an opening provided for removing 
the core sand after casting. The ap
paratus may be assembled or dis- 
mantled by passing the plates one at a 
time over the upper end of the shaft, 
wherebv onlv a small amount of head 
room is required, and the plates are secured 
together by longitudinal bolts 22 engaging lugs 
at the top and bottom plates. The top and bot- 
tom plates are provided with air-cooling ribs 57. 
The scraper arms 00, Figs. IG and 17, are provided 
vrtth inclined ribs 36 notched to receive lugs 62 
on blades 61, and hâve blades 64 at the extreme 
ends. The scraper shaft is fitted with a détach
able worm wheel 25 rotating above an oil trav 
58 and gearing with a worm 27. The shaft is 
connected by a coupling 50 with a footstep 51 
mounted in a hydraulic bearing 49. the fluid 
pressure being sufficient to support the weight of 
the shaft and scrapers. The footstep may be

F IG .7. FIG.II.

removed by lowering the coupling from the re- 
duced end of the scraper shaft. The cooling 
structure may be enclosed1 by a heat-insulated
casing.

VIRTUAL MUSEUM

CLASS 64 (ni), SURFACE APPARATUS &c.

to thp headers 54. 55 provide an independent 
for the second fluid. In order to space 

the baffles, a numbier of perforated tubular 
distance-pieces, each encircling a tube of the 
stack, may be located between adjacent baffles.

2 0 2 ,2 5 8 . KLàgi,
vention date].
Coil-tube appara

tus. —  A condenser 
primarily for use in 
refrigerating plant 
comprises a coiled 
tube a disposed in 
a helical conduit d 
formed between the 
two walls fa, c of a 
hollow cylinder, the 
outer c of which is 
made in two parts 
joined by flanges e 
for séparation and 
cleaning.

Aug. 10, 1922, [Con-

2 0 2 ,5 1 0 . M e t r o p o l i t a n -V ic k e r s  E le c -
t r i c a l  C o ., Xitd., (Westinghouse Electric .fr
Manufacturing Co.). Aug. 4, 1922.

Field-tube apparatus.— In FIG 2
a surface condenser of the 
type in which the water is 
re-cooled by air-currents pass
ing over the surface of rotat
ing dises dipping into the 
water, the steam is condensed 
in tubes projecting upwards 
into the water and closed by 
a cap, the steam entering 
through tubes concentric 
with the condensing-tubes.
The condensing-tubes 12 are
secured to the top 13 of a box 18 forming an
outlet header, and are closed by caps 14, to
which are secured tubes 16 bored at 19 for the
passage of the steam and attached to the bottom
15 of the box 18 which forms the top of the inlet
header.

2 0 3 ,1 6 0 . B u r m a h  O il C o., Xitd., and M o o r e ,  J . Aug. 15, 1922.
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CLÀSS 64 (iii), SURFACE APPARATUS &c.

A . Aug. 29, 1922, [ Convention date'].
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Plate apparatus.—Comprises a cold 
radiator for placing in buildings, con- 
structed with an ice réceptacle 1, a 
downwardly-extending passage 2 for 
the melting ice and upwardly-extend- 
ing gills 4 concentricallv arranged 
therewith. The gills may be replaced 
by upwardly extending tubes which 
may be provided with external fins. 
A trough 12 catches water of conden
sation.

2 0 3 ,3 0 7 . Zja m b lin , A . Aug. 29, 1922,
[Convention date].

Plate apparatus; headers. —  Radiators are 
môunted so that the extent of cooling surface 
exposed to the cuirrent of cooling air may be 
varied at will. They may be constructed so that 
parts contribute to the support of the aircraft on 
which they are mounted, and so that the stream 
of cooling-air and wpt-er may be evenly distri- 
buted over and through the éléments of the 
radiator.

The Spécification as open to inspection under 
Rect. 91 (3) (a) corhprises also a construction in 
which the headers 1, 2 are formed as partitioned 
chambers of a continuous hollow member 50, Fig.
13 (Cancelled), which acts to assist in the support 
of aircraft. A construction of radiator providing 
even distribution of water and air is shown in 
élévation in Fig. 15 (Cancelled). The headers 
are formed by stamped métal plates 60, 61 
riveted together and enclosing pipes 63, 64 having 
longitudinal slits 65, 66. The plate éléments 67,
68 are connected altemately to the parts 80, 81 
of the headers so that the air ouïrent is divided 
first by the leading ends of one set of éléments 
and again by the set-back ends of the other sec 
o f éléments. This arrangement may be applied

. 53

to radiators having a continuous supporting sur
face as described with refence to Fig. 13 (Can
celle d). This subject-matter does not appear in 
the Spécification as accepted.

2 0 4 ,0 2 5 . G r i s c o m -R u s s c l l  Co-, (Assig
nées of Swardy C. TF.). Sept. 18, 1922, [ Con
vention date].

Straiglit tubes between 
h e a d e r s  ; longitudinal 
baffles y arrangement of ; 
headers; straight tubes 
p a s s i n g through heli- 
cal baffles.—In a surface 
apparatus comprising a 
tube stack 2 and a casing 
1, the header 8 bas a par
tition such as 9 forming 
chambers 10, 11, communi- 
cating with two groups of 
tubes, for example a central 
group of tubes and an outer 
group, which may be sepa- 
rated by a cylinder baffle 
15. The other header 7 is 
capable of longitudinal movement in the casing 
to accommodate expansion. Baffles 17,. 18 
among the two groups of tubes direct the fluid 
across the tubes in a circuitous path, passing the 
tubes a plurality of times alwavs with the same 
direction of flow. In the Figure this passage is 
in a downward direction from the inlet 14 and
upward within the baffle 15 to a compartment 
ahove an annular dise 19 leading to the outlet 
16. Spécifications 112,715 and 176,753 are 
referred to.
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S h ip p e n , J . M . Sept. 22, 1922, [Convention date'].

PUaie apparatus.—Tn milk and like 
coolers of the kind having tke passage 
c for cooling-liquid formed by a 
sinuous dépréssion b in one or both of 
two plates secured together, the plates 
hâve flanges l at the edges protected 
and stiffened by covering strips I1.
The ends d, e of the passage c may 
be on the same side or on opposite 
sides of the structure. The web of 
the plates between the straight 
stretches may hâve circular or 
elongated openings Je, Fig. 5. These 
may receive hollow eyelets, or the 
métal of the slot of one plate may be 
clenehed over the edge of the siot of 
the other plate. The plates may be 
secured together by rivets. The milk 
inay bo deflected from the sides of the 
plate by bosses q stamped up from 
the plates or soldered thereto. A 
clamp r for supporting the cooler on 
a vessel may be fitted to one side 
member Z1. The supplv trough m 
may be» detachably support ed by 
flanges m1 of the sides, and has two 
rows of staggered outlet openings n.
The Teceiving trough o mav be de
tachably moimted on flanges o1 of the 
sides. The cooler may be mounted in 
an inclined position, in which case 
there are no perforations in the plates.
Means for varying the inclination may 
be provided. The plates may be of copper and after stamping may be tinned.

2 0 5 ,1 9 1 . P a r k e r ,  H . F . July 12, 1922.
€

Straight tubes beticeen headers or connecting- 
boxes.—Water is condensed from the exhaust- 
gases of an airship engine by passage through 
a header 15 which is connected by banks of 
parallel tubes through a sériés of intermediate 
headers 22, 24 to a header 16 from which the 
gases pass to a separating box 17 and oufc to the 
atmosphère. The outer surface of the apparatus 
forms part of the surface of the airship. A 
current of air may be directed over the inside 
of the apparatus by ineans of ports 26, 28 in the 
airship envelope. The condensed water is 
collected by a pipe 20.

2 0 5 ,2 1 0 . W in n , A . E ., and W in n , W . C.,
(trading as Winn & Son). July 14, 1922. No 
Patent granted (Sealing fee not paid).

Gills for tubes.—Crinkled dises 10 
with struck-up tongues 11 serving as 
spacers are threaded over the water 
tubes 3 o f a motor car &c. radiator.

FIC.6.

2 0 6 ,2 6 5 . S a m p s o n , W . Aug. 12, 1922.

Plate apparatus.—A heater for oil is con- 
structed * from unit-s each comprising éléments 
su ch as a pot A3 and a drum B2 fit t ed therein 
to leave an annular space C for the oil. A 
heating medium such as steam is supplied to 
the interior of the drum. A longitudinal parti
tion in each annular space causes oil to circu- 
late round the whole circumference and the 
direction of circulation when a sériés is used is 
alternately clockwise and anticlockwise.

(For Figure see next page.
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cased in cast iron corrugated en vélo < VIRTUAL MUSEUM
disposed across a passage for one fl id carr\ 
plate-like members or dises 7 whic i fit int 
corresponding holes in one or both wa ls 1, 2 of 
the passage so that the tubes are axially dis- 
placeable and can be removed witli their en- 
velopes through. the holes. Intermediate plate

2 0 6 ,4 4 5 . R o b e r t s o n ,  T . E ., (Power
Specialty Co.). Au g. 5, 1922.
Tube plates and casings; expansion and con

traction of straight tubes, providing for.— In 
heat exchange apparatus, steel tubes 5 en-

members and supporting walls may be fitted. 
Removable headers or connecting bends 8 are 
pressed at their ends into tapering parts of the 
tubes by clamps 14, anchored in the dises. An 
outer casing may enclose the whole, and the 
intervening space may be packed with non- 

' conducting material.

2 0 6 ,8 1 9 . I ia m b lin , A . Xov. 10, 1922, [Convention date].

Plate apparatus.—The cooling éléments of air- 
craft &c. radiators are constituted by spaced 
paralïel hollow plates 4, Figs. 1 and 2, in the 
form of loops connected to a compound header 
1, 2 of stream-line shape divided mto inlet and 
outlet chambers by a partition 3. The plates 
are spaced and stayed by side members 7 and an 
end member 8, the latter being hollow to serve 
as an air vent and overflow pipe. The loops may 
hâve sides tapering to the sides of the header. 
The plates may be without a central opening, as 
shown in Figs. 8 and 10, in which case flow and 
return paths for the water are provided by a 
narrow partition 24 in the centre of the plate. 
The thin walls 16, 17 of the plate are united by 
folding and pressing at the edges 18, and by 
hollow rivets 21. The partition 24 may be

2/ ,7  F 'C -» .

/ 6 ; JO!

riveted and soldered in place, or the walls of the 
plates may be pressed and riveted together or 
folded and soldered at the centre to provide a 
baffle. The plates may be circular in shape, or 
tapering from the leading end. Another form of 
plate comprises thin walls 16, 17, Figs. 17 and 
18, with a sheet 101 of paper, rubber, leather, or 
other flexible material between them. This 
sheet of material is gripped between the folded 
edges of the métal walls, and is eut to provide 
washers around numerous hollow rivets 21, the 
washers being connected by strips 103.
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2 0 6 ,8 6 0 . H e in r ic h , A . S . Nov. 13, 1922, [Convention date'].

9. FIG 4.

Plate apparatus. —  An aéroplane radiât or, 
shaped to act as a sustaining-surface, is capable 
of being exposed to a varying estent in order to 
vary simultaneously the area of the radiating and 
sustaining surfaces. The radiator may be formed 
in sections detachably secured together to enable 
it to be adapted for use with different engines 
or in different climates. Fig. 1 shows an aéro
plane with two radiators 4 of streamlined section 
which can be extended from or withdrawn into 
housings 5 by means of right and left hand 
screws 47. 48 on a shaft operated by the pilot or 
by a thermostat. The radiators slide upon 
parallel tubes 30 extending from the fuselage. 
Flexible tubes 37, 38 from the engine cooling- 
jackets are connected to perforated pipes 12, 13, 
Fig. 4, extending through chambers 6, 7 of sheet

métal forming the leading and trailing edges of 
the radiator. Corrugated plates 18, 19 are riveted 
to plates 15, 16 so as to form separated water- 
tight tubes 8 which communicate through holes 
21, 22 with the chambers 6, 7. The plates 15, 
16 are stiffened by internai flanges 17, Fig. 5. 
Each section of the radiator has end plates 27, 
28 connected by tubes 31 through which the 
tubes 30 slide, adjacent sections being secured 
together by thrôugli-bolts 35, 351. Flanged rings 
34 342 adapted to abut against tliose of an ad
jacent section surround the ends of the tubes 31 
which project beyond the flange at one end of 
the section and extend to a corresponding distance 
short of the flange at the other end. The tubes 
13, 14 of each section are formed with abutting 
ends rendered watertight by gaskets, the outer 
ends of the tubes on the outermost sections being 
provided with caps held in position by bolts 44, 
Fig. 4, extending through the tubes to spiders at 
the inner ends of the innermost section. The 
Spécification as open to inspection under Sect. 
91 (3) (a), comprises also the use of a sériés of 
separate strips placed side by side instead o f the 
corrugated plates 18, 19. This subject-matter 
does not appear in the Spécification as accepted.

2 0 7 ,6 4 2 . R o b in s o n , P -, (trading as Mor
ton & Co., R.). Sept. 11, 1922.

P l a t e  apparatus; 
tubes of spécial sec- 
tion.—In wort coolers 
of the type compris- 
ing vertical sets of 
horizontal tubes, as de- 
scribed in Spécifications 
802/82 and 23985/02, 
the tubes 1, Fig. 1, 
are attached by sol- 
dering to a central dia- 
phragm or plate 2, ex
tending over the whole 
width and depth of 
the sets of tubes. In

the case of brazed or welded seamed tubes the 
seams are arranged' against the central plate to 
protect them from corrosive action by cleaning 
fluids. The tubes may be staggered, or placed 
back to back, and may hâve fiat sides or be of 
any desired section, with the upper surfaces 
sloping downwardly. The central plate may be 
corrugated, as shown in Fig. 3, to accommodate 
circular tubes.

2 0 7 ,8 7 4 . B e n s o n , 2H. Sept. 6, 1922.
Plate apparatus.—The sections of a heat ex- 

changer, or steam generator, are held in position 
and kept in tight connection by hydraulic or 
other fiuid presses. The sections a of a steam
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the passages may deerease from the inlet 14 to 
the outlet 15. These passages are elosed at the 
inner ends by the removable core 5. The suc- 
cssion of segmentai chambers 16 communicate 
with one another by the ports 20 at top and bot- 
tom and the flow of the media is arranged in 
eounter-current.

CLASS 64 (iii), SURFACE APPARATUS &c.
UL-TIMHEAT®

generator are held by hydraulic presses w having 
plunger t acted upon by the discharge from the 
feed pump. The sections may be of flattened

Fl G.4.

able core which forms one wall of one se* V IS U A L  MUSEUM 
sages. In the example two cross se io::s of 
which are shown. one set, that for oil,
radial passages 11 in communication with one 
another alternatelv at the top and bottom as 
through passages 12, Fig. 2. The cross area of

2 0 8 ,8 2 2 . T h o m p s o n , H . F . J . Oct. G, 
1922.

corrugated, or indented form, and made of nickel - 
chromium alloy; end pièces h1 and distance 
pièces h are welded to the sections.

2 0 8 ,1 3 6 . A n d r é , V .  F . N . A . Dec. 6,
1922, [Convention date].

Honeycomb-tube apparatus.
— A radiator is constructed bv F 
assembling air tubes of an elon- 
gated hexagonal section at 
each end, the intermediate 
parts, forming the walls of the 
water channels when assembled, being narrowed 
to a cross section which may take the form 
shown in Fig. 3.

Tube plates.—Apparatus having double tube- 
} lates between which tubes c extend is pïo- 
vided with means for the escape of leakage 
to the outside. One plate 1 of each asso- 
ciated pair is provided with annular recesses 
4 round each tube hole 3 and with grooves 3 
leading downward therefrom to a collector. The 
plates 1, d are held close together and in the 
example shown the pressure of a gland h is 
transmitted from packing 6 in the plate d to 
packing 5 in the plate 1 by a spring washer 7. 
Spécification 121.005, [CÏass 64 (i), Heating 
liquids &c.], is referred to.

IC.2. FIG.3.

0 8

2 0 8 ,6 8 7 . M o r s e  D r y  D o c k  «St R e p a ir
C o., Xne., (Assignées of Straclien, C., and 
Irish, D. J.). Dec. 20, 1922, [Convention 
date]. Void [Published under Sect. 91 of the 
Act].

Plate apparatus.—A heater for use with fuel 
o il comprises sets of alternate passages for the 
two heat-exchanging fluids and a central remov-

2 0 9 ,4 2 5 . t a m b l in ,  A . Aug. 29, 1922, 
[Convention date].

Plate apparatus; headers; bowed tubes 
between headers. —  Liquid-cooling radiators
for aircraft and other vehieles comprise
headers 1, 2 divided by inlet and outlet
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63, 64 respectively into chambers 80, 81, 
1, the ends of one set of hollow cooling 

éléments 68 being connected to the front cham
bers 80 of the front header and 81 of the rear 
header, while the other set of éléments 67 is set 
back and connected to the rear chambers 81, 80. 
By tins arrangement the stream of cooling air

FIG.I.

is subdivided during its flow over the éléments. 
The headers may be made of sheet métal plates 
riveted together, as shown in Figs. 1 and 2, or 
be formed as partitioned chambers of a con
tinuons hollow tapered member 50, as shown in 
Fig. 4. In the case of aircraft radiators, this 
member 50 contributes to the support of the air
craft. The inlet and outlet pipes are provided 
with slots 65, 66 at intervals to ensure an even 
distribution of liquid to be cooled.

2 0 9 ,4 2 7 . B r i t is h  T h o m s o n -H o u s t o n
C o., Zitd., (Assignées of Stecnstrup, C.).
Jan. 6, 1923, [Convention date'].

Plate apparatus.— A heating or cooling plate 
capable of resisting external pressure and for use 
in power presses, is constructed of rolled Steel 
sheets 4, 5 spaced apart at their edges by bars 
10, 15 to form a chamber 16. Résistance to 
pressure is afforded by studs 6 each having an 
enlarged body part 7 and reduced ends which fit 
into holes in the plates 4, 5; projecting ends of 
the studs are removed by machining to leave a 
flush surface. Steam or water inlets and out- 
lets 20 are screwed into holes in the side bars. 
Ail joints in the plate are seaied by fusing métal. 
Lock bars 17 assist in securing the corners.

(For Figure see next coluvin.)

F IC .2.
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2 0 9 ,4 7 5 . F oth ergrill, H . Oct. 9, 1922.

FIG.2.

Coil-tube apparatus.—In steam-lieated evapora- 
tors used for the boiler feed System in land power 
stations, steam is passed through coils 20, 21 
connecting a steam-inlet pipe 40 and a drainage 
pipei 50. The coils are connected in pairs ab 
their ends to T-pieces 60, which are held against 
the pipe-s 40. 50 by bolts 70 passing through the 
pipes and through second T-pieces which oon- 
nect a second pair of coils to tlie pipes. The 
pipes 40, 50 and the coils are supported by rails 
80 on travelling wheels 82, so that when tho 
steam-inlet connections 13 and water-outlet con
nections 15 are removed the coils may be drawn 
out of the evaporator.

2 0 9 ,5 3 5 . BïcKLean, J . G-., and J o n e s ,
R . F . Nov. 7, 1922.

Gills for tubes; casings; tubes of spécial 
section.—Ileat exchange apparatus in which a 
triangular shaped chamber contains a number 
of tubes with fins thereon is constructed with:
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the fins attached to or intégral with the 
tubes or with spacing strips between the 
tubes, and arranged so that the fins on adja
cent tubes or strips do not overlap. The
fins may ail line up or adjacent rows may be in 
staggered relation, and are cireular or polygonal 
in form. Tubes 1, Fig. 1, with hexagonal fins 
2 are carried on end plates in a chamber 5 of 
triangular section. The tubes are in staggered 
rows, and the fins are hexagonal and intégral 
with or secured to the tubes. The fins preferably

used, the fins 11 with outer cireular
ÜLTIMHEAT®

jYIRT.yAL MUSEUM
formed on rods 10, Fig. 8 and act a spacmg 
members. The chambers 5 may be extemaltv ot 
cylindrical form and provided with walls 14, Fig. 
6. to form the triangular chamber 15. The 
spaces 16 may be connected to the centre 15 by 
orifices 17, and may also hâve tubes for use 
similar to the main tubes.

form complété transverse walls with intermediate 
spaces and may be staggered so that the fins on 
one tube are opposite the spaces on the adjacent 
tubes. In a modification, the rows of horizontal 
tubes are inclined, and the spaces between the 
outer fins and the side walls are filled with strips 
or tubes of soft material. The tubes mav be 
reduced in diameter where they pass through the 
tube plates. Instead of straight tubes, field 
tubes may be used, the outer element having fins. 
When relatively large closely pitched tubes are

2 0 9 ,9 9 3 . M a t t e u c c i ,  R . March 27, 1923. 
Addition to 201,696.

Plate apparatus.—Apparatus described in the 
parent Spécification is modified by constructing 
the partition 2 separating the fluids in the form 
of a sleeve of good conducting material, one face 
being provided with longitudinal narrow and 
deep grooves 4. The wliole is arranged1 within a 
casing 1 and an inner cylinder 3 may be used to 
cause the medium flowing within the sleeve to 
pass closely over its inner surface.

211,244=. C ave , T . R . C a v e -3 r o w n e - .  Xov. 23, 1922.

Straight tube apparatus having in
ternai baffles in tubes.—A boiler or 
water heater tubes 3 for utilizing high- 
velocity exhaust gases from an in
ternai combustion engins is furnished 
with an internai co-axial baffle 4 

# which, at intervals, lias flattened
parts 6 with edges in contact with the tube, lying | in one plane through an approximately cireular 
in different planes, for example at righfc angles to shape 7 of less diameter than the bore, to the
adjacent fiat parts. The intermediate" parts flattened formation 6 in another plane. Specifi-
gradually merge from the flattened formation 6 cation 16948/11 is referred to.

2 1 1 ,3 4 3 . S a d le r ,  P . T .,  and S a d le r ,
J- H . Feb. 16. 1923.

FIC.I.
Gills for tubes.—Strips of 

métal for insertion between 
the fiat tubes of a radiator 
are formed with angular 
corrugations A on the edges 
and rectangular corruga
tions C in the central parts 
where they make contact 
with the tubes, the inter
mediate parts being formed with smaller corru

gations B. 'When assembled, the corrugations A 
of adjacent strips are in contact with one 
another.

2 1 1 ,8 8 2 . L e a c h , C. H . Feb. 21, 1923, 
[ Convention date].

Expansion de., providing for; headers; longi
tudinal baffles; straight tubes between headers.— 
In a condenser for use in distilling oil different 
cooling liquids (including the incoming oil to be>
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u :stilied) can be used to cool different portions 
and the condensate can be taken off in fractions 
condensed at different températures. The 
cooling-liquid fiows through tubes 12 connected 
at their lower ends to a plate 18 and at their 
upper to a sériés of separate Leaders 24 sup- 
ported by the tubes only so as to allow of ex
pansion. The tubes are enclosed in a casing 10 
which the vapour enters by an opening 40 and 
leaves by an opening 98. Below the plate 18 is

CLASS 64 'iii). SURFACE APPARATUS &c

cooling tubes by baffles 27, 28 and the lower por
tions o f the tubes are separated by fanges 70 
on the plate 18 forming ehambers in which the 
fractions of condensate condensed on the different 
sets of tubes are colle et ed, and from which they 
can be discharged separatelv through openings 
72. The tubes are connected to projections on 
the plate 18 to save thern from corrosion by con
densate collecting on the plate.

a c-hamber divided by partitions composed of 
fanges 32 on the plate 18 and fanges 104 on 
bottom plates 100, 102, so that by changing the 
plates 100. 102 different arrangements of cham- 
bers may be provided. In that shown the tubes 
50 connected to the last of the Leaders 24 are 
travers**! by water entering the chamber 82 and 
leaving the chamber 96 by an opening 94. the 
other tubes being traversed by oil. The vapour 
is caused to take a circuitous course over the

2 1 2 .2 7 3 . S ta ssa n o , H . Mardi 3, 1923, 
[Convention date]. Uo/d [Published under 
Sect. 91 of the AcQ.

Concentric straight-tube 
apparatus for pasteurizing 
Àc. liquids comprises inner 
tubes 8 open at both ends 
to the liquid in a container 
11 and outer tubes supported 
in the container and se- 
cured to the inner tubes by spacing rings 10 and 
glands 11, and spaced out therefrom by projec
tions either on the inner or outer tubes, to keep 
the passage 9 of uniform cross section. Entering 
liquid passes through a tube 81, Fig. 6, being pre- 
heated by liquid passing out through the tube 
7l , and thenee fiows to the junction box 18, 
through the interspace 9 of the tubes to the 
jacket tube 71 of the preheater. Hot water in 
the casing l l snrrounds the tubes 7 and is also 
caused to circulate through the inner tubes 8, 
for example by means of a purap. In a modifi
cation, steam may circulate through the casing 
and inner tubes and electric heaters may main- 
tain the température of the heating fluid.

213 ,149 . Shepherd, A . F ., Jones,
W . F ., and P ennington, A . M . Mav 11.
1923.

Plate apparatus.—In ice-cream freezers and 
like cooling apparatus, wherein carbonic acid or 
other gas is expanded or evaporated through 
helical or similar passages within a heat- 
insulated container the passages are formed be- 
tween concentric walls 1, 2, of which the wall 
2 is a casting with intégral helical ribs forming 
ehannels 3, 5, the wall 1 being slirunk over it. 
The passage 3 gradually increases in cross- 
sectional area from the inlet and merges at the 
bottom into the complementary retum passage 5.
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2 1 4 ,0 6 6 . J a y , R . March 22, 1923.

F|C- l a  n e . 2. c------—h r fi
Giîla /or fûtes are 

formed from métal strip 
by slitting opposite edges 
of the strip first trans- 
versely to near the 
middle and then axially, 
and then bending the 
tongues a at iright angles 
to the plane of the strip, 
the axial slits being so
shaped as to form a pas- ^  17
sage d for the tube to
which the gill is to be attached. The end tongues 
c remain and are bent around the tube*, the 
portion b of the strip is slightly dished to em- 
brace the tube.

F IG .3.

ULTIMHEAT®
A tube r having a closed head rl passes tVJ^T^AL MUSEUM
the circulai openings of the frames anl plates
and is secured by a boit y , while an annulai1
hollow boss u on the outlet pipe L  is secured over
the tube r by a nut w. The plates and frames
are secured together by bolts a around the edges.
Triangular holes are formed in the lower comers 
of the frames and plates, the hole c in the plate 
T being in communication with the interior 
through is lots in a diagonal web b, while the 
other web 6l of this frame is without sucli slôts-

2 1 4 ,2 6 0 . T a m in i, M . April 11, 1923, 
[Convention date] . Void [Published vnder 
Sect. 91 of the AcQ .

Plate apparatus.— Apparatus for cooling engine 
jacket water indirectly by means of sea water &c. 
comprises métal plates l clamped between frames 
T, f, to form alternate ehambers d for the jacket 
water, which is supplied through a pipe H and 
discharged through a pipe at the bottom, and 
ehambers F for the impure water, supplied by 
a pipe P and discharged through a pipe L. The 
plates l and frames T hâve registering openings 
h, h1, b11, Fig. 3, and t, f1, f11, Fig. 1, and the 
frames t hâve openings m and lugs o, o1, Fig. 2.

Similarly, one hole /  of the frame t communi- 
cates with the interior by slots in a web e 
adjacent an imperforate web b1 of the frame T, 
the other web e1 of the frame t being closed. 
The impure cooling-water entering by the pipe 
P passes through the corners of the plates and 
frames and rises through the ehambers F , pass- 
ing away through the opening i l , h1 and the pipe 
L , while the hot jacket-water fiows through ports 
of the tube r into the ehambers d.

2 1 4 ,8 8 1 . H e r b e lo t ,  A . d% and Xtlaiche,
C. July 9, 1923.

Concentric straight-tube apparatus.—A separ- 
ately fired steam superheater, the éléments of 
which are suitable for use in other heat exchang- 
ing apparatus, comprises concentric tubes 1, 2 
having a large number of closely packed small 
tubes 3 in the annulus. Steam enters at 4, Fig.

Cl



ULTIMHEAT®
CL ASS 64 (iii), SURFACE APPABATUS àc.

VIRTUAL MUSEUM Jses through and arou d the small tubes 3
________ in ea<th element and escapes at 5. Combustion

«uets from a furnace 6 traverse tbe threepre
tubes 1 and flow around the outer tubes 2 before 
passing to the flue 7.

2 1 4 ,9 1 1 . W o lfe ,  A . P . Sept. 19, 1923.

FIC.2.Plate apparat us ;
tubes of spécial sec
tion.—Each tube 4 of 
a motor-car radiator is 
flat for part or the 
whole of its width, and 
at its front and back 
edges mav hâve exten
sions 5 inclined or at 
right-angles to the 
tube. Corrugated plates 
7 are placed on both 
sides of each water 
tube 4 so as to form 
air passages open along 
the length of the tube as well as transversely. 
The front of each plate 7 has corrugations 8 
sloped at their rear edges 11 towards flat parts 
12 which lie between punched-out corrugations 
17. The flat parts rise gradually to dômes 14 
which hâve sloped edges 15 to dépréssions 16 be
tween punched-out corrugations 18 at the rear 
edges of the plate 7. The dômes alternate with 
further flat parts along the length of the tube. 
Plates formed as described may be bowed on 
each side of a flat tube to form longitudinal air 
passages.

Tteference lias been directed by the Comptroller 
to Spécification 211,343.

2 1 5 ,2 6 5 . J e r r a r d , E . P . Feb. 6, 1923.

F IC . 10.Plate apparatus.—A heat ex- 
changer suitable for use as a 
condenser-generator in a power 
svstem comprises corrugated 
sheets 176 arranged altemately 
with flat sheets 178 and secured 
at the top and bottom by boit»
179 and distance pièces 177. The 
heat - exchanging fluids pass 
through the cells formed between 
the corrugated sheets and the 
interposed flat sheets. Spécifica
tions 24001/10, [Class 69 (iii), Spray-producers 
&c.], 11002/11 and 22905/12. [both in Class 
69 (ii), Hydraulic presses &c.], and 10260/13, 
[Class 7 (v), Internal-combustion engines, Start- 
ing &c.], are referred to.

2 1 5 ,4 8 2 . J o h n s -R Ia n v il le . I n c . ,  IVIc- 
C lu re , B . C.. and M c M il la n ,  L . B .
Feb. 26, 1923.

riate apparatus; surfaces of spécial materials. 
—Within a casing 12 a sériés of similar parti
tions is arranged, each of which may comprise 
a transverse member ar a narrow longitudinal 
member b, and a smaller transverse member c 
arranged relatively as shown in Fig. 5. Each 
partition is diflerently oriented in succession 
about an axis of the casing and the interior is 
thus divided into two sériés of like cells with 
alternate cells connected, to form two distinct 
flow paths for the heating and heated fluids. The 
casing and the partitions may be made of material 
of low thermal conductivity.

2 1 5 ,6 0 2 . P a w lik , T . June 5, 1923.

Bowed tubes between headers.—A condenser 
for etliyl chloride &c. used in a vapour engine 
comprises a pipe 9 provided with a fan 8, and a 
tube 5 connected by curved pipes 6 to a collecting 
vessel 7.
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2 1 6 ,1 6 5 . H eijk en sk jo ld , G.
May 19, 1923, [Convention date'].

W .

Plate apparat us.—In apparatus for transfemm* 
heat between liquid or gaseous fluids through a 
rotating partition complété séparation of tho 
fluids is effected. Dises 21 which bear radial 
ribs 82 for preventing fluid from following the 
rotation of the partition, are attached to a fixed 
shaft 20 and are enclosed in casing 23 which are 
mounted in end bearings 25 and adapted to be 
rotated as by a pulley 28. One fluid, for example 
hot gases, passes through a conduit 24 and the 
other, for example, feed water is caused to flow 
through the casings. Provision may be made 
for axial adjustment of the positions of the dises.

2 1 7 ,5 6 3 . G r is c o m -R u s s e l l  C o., (Assig
nées o f Price, J.). June 12, 1923, [Conven
tion date],

n C 4  FIC.5.

Straight tubes between headers; bowed tubes 
between headers.—A nest of steam-heated tubes 2 
suitable for use in an evaporator for producing 
purified boiler feed water is formed in sections 
11, Fig. 4, which are separatelv removable and 
which contain only one or two rows of tubes so 
that every tube is accessible for cleaning or 
repair. The tubes are held between tube plates 
by longitudinal tie-rods 12 at the top and drain
age tubes 4 at the base, and may be slightlv 
curved as described in Spécification 186,028 so 
that on change of température the curvature is 
altered and scale &c. cracks and falls off. Each 
section has at the inlet a separate chamber 13,

■ L O

Fig. 5, attached by a boit 21 to the m 
supply pipe 17 and at the outlet 
which drains by pipes 4 to drainage ch 
bolted to the main drainage channel 22. The 
sections slide on supporting angle-irons 16. 
Openings in the headers, fitted with plugs 23 
enable* cleaning or other tools to be inseTted in 
the tubes.

ULTIMHEAT® 
VIRTUAL MUSEUM

hamber
±b---------------------

2 1 7 ,5 6 4 . G r is c o m -B u s s e l l  C o., (Assig
nées of Price, J.). June 16, 1923, [Conven
tion date'].

FIG.4. FIG. I.
\!2

Loop-tube appa
ratus; gills for _
tubes,—Tubes 10, x  &
11 connected at 
their outer ends by 
an elbow 12 or by 
a casting with 
cored passages are 
connected at their 
inner ends to corn- 
partments 21, 22 
formed by parti
tions 18, 19, 20 in 
lieader for circula- 
lation of cooling 
liquid, and are 
braced together by rectangular heat conducting 
plates 24, with fianged apertures, passed over the 
tubes before they are piaced in jjosition in the 
tube sheet 14 and secured to the tubes by brazing, 
soldering &c. Each plate 24 is made with holes 
25 of smaller diameter than the tubes the edges 
of which are slit radially and the métal between 
the slits 26 bent up to foi*m flanges 2.7. The 
tubes may be arranged so that the loops are 
directly along the conduit for air or inclined 
thereto as at 36, Fig. 3. Spécification 182,773 is 
referred to.

2 1 7 ,5S3. B e a u v a is ,  G . m .  G . d e . June 
13, 1923, [Convention Void [Published
under Sect. 91 of the Act].

FIC.5.F I G .4.

Plate apparatus.— Plates a which when assem- 
bled form separate passages carrying the heat ex- 
changing media, for example hot gases and air, are 
provided with bent edges a1, a2 which constitute 
the sole spacing means between the plates, and 
form the edges of the alternate assembled pas
sages when held together by suitable pressing 
means such as end frames and tie bars lying in 
the cut-away corners. The tongues a1, a2 may 
be bent angularly, Fig. 3, or to a curved form, 
Fig. 5. Assembled blocks of éléments may be 
fitted together in any sériés and parallel arrange
ment.
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VIRTUAL MUSEUM Plate apparatus.— A

rafliator with vertical 
■ ■ '-^yttter passages 1 alter-

nately bentJso as toform 
when assembled cylin- 
drical air passages is 
provided with spiral 
strips 4, fitting into 
these air passages, and 
extending vertically, 
horizontallv and trans- 
versely through the 
radiator and having 
their outer edge por
tions in contact with 
the walls of the tubes. 
The strips for one ver
tical set of passages 
may be made from one 
sheet as shown in Figs.

A . B . April 9, 1923. 

FiC,6. _FIC.l.

6 and 8.

2 1 8 ,2 4 8 . G r is c o m -R u s s e l l  C o., (Assig
nées of Jones, li. C.). June 20, 1923, [Con
vention date].

tube-plates which are rigidlv attached to the 
shell of the evaporator. Spécifications 180.028 
and 196,238, [Class 04 (i), Heating liquids &c.], 
are referred to.

2 1 8 ,5 4 6 . A m o r , G . W . Nov. 0, 1923.
Tubes of spécial section.— A 

corrugated pipe for condensing, Fl C.l. 
cooling, or heating purposes, is 
provided with clmnnels running 
longitudinallv along the top and 
bottom of the pipe to permit 
easy passage of vapour and 
liquid along the pipe. The 
upper and Tower channels d, c 
extend from the smaller dia- 
meter of the corrugations a to the larger diameter 
b. Radiating ribs h may also be provided. In 
alternative forms the circular section a may be 
eccentric, and may be tangential ro the larger 
section b either at its upper or lower edge.

2 1 8 ,7 2 4 . C u rra n , E . T . April 7, 1923.

Doiced tubes between headers.—In an evapora
tor for furnishing pure boiler feed water, tho 
liquid is sprayed over a heated nest of tubes 2 
from a perforated pipe 10 and a perforated distri- 
buting plate 12. To diminish the amount of 
incrustation, the liquid is supplied in excess of 
the amount evaporated. The excess collects in a 
chamber 13 and is recirculated by a pump 15 
together with fresh liquid from a pipe 17. A 
float valve 19 maintains a definite level in the 
chamber 13. To remove incrustation, the tubes 
2 are arranged so as to be deformed on an abrupt 
change of température, effected, for example, by 
introducing sucoessively hot and cold water. 
The tubes 2, which are either circular or deformed 
in cross-section are slightly curved between the

Plate apparatus.— Motor-car radiators in which 
the circulating liquid can be caused by means 
arranged in the tanks to flow through parts onlv 
of the cooling passages are constnicted so that 
this variation in radiating area is effected auto- 
maticallv by and in accordance with the tem
pérature of the liquid. Partitions 13, 14, 15 in 
the top tank 6 are arranged so that hot liquid 
from the engine entering at 9 fiows to the end 
cempartments a, c thus formed, and only down 
the cooling passages connected therewith until the 
température rises when by expansion the liquid 
overflows the tops of the partitions and the central 
block of cooling passages cornes into use.

2 1 8 .7 4 8 . F r a n ç o is ,  N . P . H .
1923.
Straight-tube apparatus having in

ities in tubeëé—The tubes 6 
of a surface condenser or cooler may 
be fitted with a spiral baftle 24 of 
smaller diameter than the tube, pro
vided with projections 25 at inter- 
vals contacting with the walls of the 
tube. The air and water traversing 
the tube are thus brought more in- 
timatelv into contact with the walls 
of the tubes.

April 12*

FIC 8
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2 1 9 ,3 2 9 . P fo s e r ,  A . July 18, 1923,
[ Convention date].

A
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FlC l.
r

o
b.

i c  b
*

Straight - tube apparatus 
having internai baffles.— ]n a 
fine or tube b in a heat-ex- 
changing apparatus or boiler 
a plurality of fittings A - -A* 
are placed, constructed to 
impart to the fluid passing 
along the flue or tube a whirl- 
ing motion in the same or in

5

opposite directions and to set up eddies in the 
eurrent. In the examples the fittings may hâve 
eylindrical cores c, hollow with closed or open 
ends or solid, or, as shown in Fig. 7, the vanes 
l are mounted in a liner k and may hâve no cen
tral core. In each case there is a multiple thread 
in the form of blades having their radially inner 
edges at a subst&ntial distance from the axis, 
and the spiral faces overlapping one another 
when viewed in the direction of the length of the 
tube.

2 1 9 ,7 8 8 . B r o w n , C. A . June 25, 1923.

FlC.3. FlC.10. 
0 1 2

lloneycomb straight-tube 
apparatus; tubes of spécial 
section.—The tubes 1 of a 
he&t-exchanger hâve bulged 
ends 2, 3, so that inter - 
stitial passages are left be
tween the body portions of 
the tubes when assembled. 
and each tube is formed or 
furnished with projections or 
distance-pieces 4 substanti- 
aliy away from the ends for 
preserving the required spac- 
ing from three or more adja
cent tubes. The tubes may 
be of circular cross-section as 
shown in Fig. 3, or of any 
other section, with bulged 
ends and projections of hexa
gonal form as shown, or of 
any other shape. The projec
tions may be interrupted as 
shown in Fig. 10, or may be 
separate and applied to the outside of the tubes 
as in Fig. 27, and may bear against the projec
tions on or against the body portions of adjacent 
tubes. Where the projections on adjacent tubes 
abut, the touching parts may be secured together 
by hollow rivets. Spécification 166,930 is re- 
ferred to.

2 1 9 ,9 6 3 . I ia m b lin , A . Aug. 2, 1923,
[Convention date]. Addition to 206,819.

Plate-apparatus. —  The cooling-elements of 
radiators comprising spaced parallel loop-shaped 
chambers connected to juxtaposed headers 1, 2, 
as set forth in the parent Spécification, are 
formed of a number of seamless tubes 1201, 1202, 
1203, Figs. 2 and 3, of flattened cross-section, 
fitting one within another, such chambers offer- 
ing less résistance to flight than the plates with 
brazed edges described in the parent Spécifica
tion. The headers may be fitted to and shaped

to conform with the streamline section of a strut 
42 of an aéroplane, Figs. 2 and 4. In the 
arrangement shown in Fig. 10, the headers 1. 2 
may be fitted to the wall of the hull with the 
cooling-elements 4 projecting outwards. The 
ôlements may be set at an inclination to the 
headers, and are then spaced and supported by 
a perforated plate 121, Figs. 4 and 5, riveted 
between the plates forming the headers and 
notched at its outer edge 123 to receive the 
éléments. The brackets normally employed at 
the *top and bottom of the radiator to support

the éléments are made hollow* to serve as cooling- 
elements and are curved to reduce résistance to 
flight. The éléments themselves may be curved 
in cross-section, as shown in Fig. 6, with an 
equal radius so as to provide a wider space be
tween the centres of the éléments 4 than between 
their edges. This arrangement facilitâtes free 
expansion of the éléments under change of tem- 
|>erature w*hen the motor is started up. The 
transverse dimension L , Fig. 4, of the éléments 
tnay be made greater than the length P in the 
direction of flight, to increase the cooling effect.

The Spécification as open to inspection under 
Sect. 91 (3) (a) comprises also the subject-matter 
of Spécification 235.909. [Class 29, Cooling &c.], 
and an arrangement of juxtaposed headers in the 
leading edge of an aéroplane wing, with the cool
ing éléments extending around the edge. This 
subject-matter does not appear in the Spécifica
tion as accepted.
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I

Sitraight tubes 6c- 
Iwken headers. —
Water is recovered 
frorn the exhaust 
gas of the internai - 
combustion engine of 
an aircraft by pass- 
ing tlie gas through a 
coder which com
prises very long
tubes, the gas pass- 
ing at a rate of be- 
tween and 31
pounds of gas per 
square foot per
minute. The length
of the" tubes is between 000 and 100 finies the 
diameter, which is between 1 inch and J ineh. 
The cooler projects into the air stream, as shown 
in Fig. 2, which is a section transverse to the 
air flow; the exhaust, entering by a pipe 1 and a

distributing header 2, fiows through a number 
of parallel pipes 3, which are connected by a 
sériés of headers 4, and pass through a collector 
5 to a box 6 in which the water is condensed. 
This box, which is similar to that described in 
Spécification 205,191, comprises a number of 
sinuous plates, troughs being formed at the 
bends to prevent the moisture from being carried 
along by tlie current. The condensed water flows 
away through a pipe 7. The pipes 3 are con
nected to the headers 4 by cables passing down 
the pipes and having tension in g means at the 
ends; the cables are of a métal having a coeffi
cient of expansion which is about half that of 
the pipes, which may be of aluminium when 
Steel cables are used. Tlie tubes may be made 
of fabric by stitching two layers of material to- 
gether along parallel lines. The two layers may, 
however, be connected by parallel distance-strips 
spaced at in terrais of between 3 and 6 times 
their depth; this construction may be stretched 
on métal tubes which are laced to tlie longitudinal 
girders of the airship.

221 ,188 . Calorizing: Co., (Assignées of
(MantlCj G. D.). Aug. 29, 1923, [Convention
date].

Longitudinal baffles, arrangements of ; tube- 
fia tes, construction of.— In gas-heating appara- 
aus of the kind in which the heating-gases and 
the air or gas to be heated are passed respec- 
tively tlirough and around a sériés of métal 
tubes burning of tlie. tubes is prevented by 
directing the air to be heated first over the hot
tes! portions of the tubes, tben over the coldest 
j>ortions, and finally over portions at intermedi- 
ute températures. In the apparatus shown, the 
tubes 5 extern! between upper and lower tube- 
plates 4, and through an intermediate plate G near 
the top of the heater. The heating-gases flow 
ciownwards through the tubes, while the cold gas 
is supplied through the pipe 15 to the upper space 
IG between the plates 4, 6, and passing thence 
to the lower end of the heater through the fine 
17 flows upwards over the tubes to the outlets 
18. In a modification in which the heating 
gases pass upwards in the tubes, the cold gas is 
delivered to thfe lower end of the heater, and the 
fine 17 takes the form of a jacket around a main 
tube chamber fitted with horizontal baffles. In 
this fonn the upper ends of the tubes pass

through two plates spaced apart to accommodate 
heat-resisting packing, which is pressed firmly 
against the tubes by clamping-rings.

2 2 1 ,2 4 8 . R a m sa y , D. IVI. May 8 , 1923.

Distributing liquide on outsidc of tubes.—The 
tubes of a surface condenser are covered with a 
fibrous or textile material to which water is con- 
veyed by capillary action by means of a number 
of “  aqueducts ”  of similar material. In the 
arrangement shown the coverings d of the tubes 
a are connected bv portions extending between 
the tubes, and at the sides of these intermediate 
portions are arranged strips h of absorbent mate
rial which assist in distributing the water to the

GG
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tubes. The “  aqueducts '* c are each made of 
three pièces, two of which engage with the tubes 
and are locked in place by the third between them 
as shown. The lower ends of the “  aqueducts 
dip into pipes or troughs supplying tlie waler. 
The water may aJso be sprayed into the sheatlis 
or distributed from above. Caustic soda or otlier 
substance which reduces tlve surface tension may 
be dissolved in the water. The tubes open into 
headers which mav be buiit up of sections into 
each of which oj>ens a single vertical row of 
tubes.

element shown in Fig. 7 adjacent 
are in communication through subs 
centric passages 14 formed between the grooves 4.

heuc 
tan \

ULTIMHEAT® 
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allv con-

2 2 2 ,9 0 6 . L e m a le , P . C. May 10, 1923.

2 2 1 ,7 1 4 . L o r e n z e n . C. Dec. 20. 1923.

f i e . 2. FIC.I.

Plaie apparat us.— A beat exchanger, in which 
turbine exhaust gases circulating in the direc
tion of the arrows 4 hea* air circulating in the 
direction o f the arrows 6, is formed by two spiral 
métal sheets 1, 2 spaced apart by distance-pieces 
7 or by spiral grooves 8 in suitable trames, the 
deej>er grooves towards the centre allowing for 
expansion. Several groups of spiral sheets may 
l>e used, grooves heing formed in both sides of 
the frames.

2 2 3 ,0 3 3 . S e lig m a n , R . July 18, 1923.

Tubcs with nozzles.— Brino or other medium 
to be cooled is passed aroun<l a cluster of open- 
ended tubes 6 in the evaporator A of a vacuum 
refrigerating machine. The upper tube plate 4 
is provided with enlarged openings 26, Fig. 3, 
in which are fitted perforated plates 28 adapted 
to break up the réfrigérant liquid flowing from 
the pij>e 9 and valve 10 into fine streams.

FIG.6.,/0

Plate apparatus. — The thin 
métal contaiuing-plates 1, 2 of 4 
a radiator element are united 
at intervals by bars 10 sunk in 
grooves 1 t.hrough which rivets 
11 pass, the ends of the rivets 
lying flush with the surface. The bars may l>e 
fixed in the grooves before riveting, as by tin- 
ning, and the grooves may be completely filled 
after riveting by a layer of tin &c. In the

Plate aftparatus.—A beat-exchanger, more par- 
ticularly for heating and/or cooling milk, heer, 
&c., and of the kind in which passages for liquid 
are formed by plates provided with facial grooves 
or ribs arranged to furnish a sinuous course for 
the liquids is provided with joints of résilient 
packing, and the admission and exhaust ports 
are arranged so as to prevent leakage from one 
part of the apparatus to another while the plates 
can be easily taken away and cleaned. Packing

L a m b l i n .  A .
date'].
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is arranged in grooves in the periphery I
e ribbed plates a, Fig. 1, and is compressed 

the plates are tightened together. Pas- 
c in the lugs c l are connected by union 

ts à to headers b. The header channel 6X, 
Fig. 2, is formed in lugs cx on the plates, a secon- 
dary joint comprising a résilient ring e with an 
inwardly projecting flange e1. The plates ax are 
ribbed on each lace and are separated by a métal 
sheet a0, a space a00 being left to allow the escape 
of liquid leaking past the joints. Figs. 17 and 
20 show a plate structure having inlet and outlet

passages 8 , 81 for one liquid outside the main 
joint a4, and inlet and outlet passages 4, 41 for 
the other liquid within the main joint. A groove 
a7 is provided for carrying away leakage. The 
plates are supported by lugs g on a frame which 
has means for forcing the plates together. The 
plates may be formed with internai sinuous chan- 
nels 9, Fig. 20, with or without ribs on the faces 
to form altemate channels 5. As shown, the 
liquids flow’ through the plaites in parallel, but 
removable plugs may be placed at intervals in 
the passages 8, 8l, and/or 4, 41, so that the 
liquids flow through the plates in sériés. Plates 
of heat-insulating material are interposed when 
more than one operation is carried oui in the 
same plate structure. The positions of the inlet 
and outlet passages may be varied.

2 2 4 ,1 9 5 . S o c .  d e s  C o n d e n s e u r s  D e la s .
Nov. 2, 1923, [Convention date].

2 2 5 ,1 0 9 . S e lig -m an , R . July 18, 1923.
Plate apparatus. —

Plates with facial ribs 
and grooves adapted 
when assembled to fur- 
nish inter-plate zig-zag 
channels for the passage 
of the heat-exchanging 
fluids, as described in 
Spécification 223,033, 
are arranged in an appar
atus so that the oj>era- 
tions of heating and/or 
cooling a fluid are simul- 
taneous or successive and 
may be conducted in
stages or regeneratively. In the example shown 
in the Figure the apparatus comprises three sec
tions, a regenerative section being interposed be- 
tween a cooling and a heating section. Cold milk, 
for example, to be heated flows to the regenera
tive section at r wherein it is preheated by hot 
milk admitted at 8 from a hot milk holder, the 
warmed milk passing out at r1 to a filter if de- 
sired, and thence to the heating section at u into 
which hot water is admitted at t and emerges at 
t\ Heated milk from this section flows out at 
ul to a holder and thence to the regenerative 
section at $, and by wav of s1 to the cooling sec
tion emerging at 82 cooled by brine passing from 
r to v1. The filtering may be effected in a filter 
plate assembled in the apparatus. In a modifi
cation descril>ed the regenerative operation may 
be effected indirectly through the medium of 
water warmed by the hot milk and used to pre- 
heat the cold milk. Communication between sec
tions may be arranged by wav of ports in the 
plates, and removable plugs may be used to vary 
the method of passage. Thus, heating might be 
effected with parallel flow through several plates 
followed by cooling with sériés flow.

2 2 5 ,5 5 7 . S t ie r le ,
[Convention date]. 
Sect. 91 of the Act].

F IG .5.

K.. Nov. 28, 1923,
Void [PubltsUed under

FiC.I.
Drip-interccption devices.

—  Condensers h a v i n g  
straight water tubes ar
ranged in inclined rows so 
that condensate falls from 
tubes above on the side of 
tubes below, hâve spaces c 
between groups 6, b1 of 
tubes in which are inclined 
partit ions g to conduct 
away the drip. The parti
tions are inclined in a direction opposite to the 
diagonal travel of the condensate from tube to 
tube in a group. Each partition g is placed as 
near as possible to the tubes of the groups b1 to 
be protected, and each inclined row of tubes com
prises substantiallv the same number of tubes. 
Spécification 9493/01, [Class 32, Distilling], is 
referred to.

Gills for tubes.—Gills on the tubes of econb- 
mizers are formed so as to form, when the heater 
is assembled, conducting walls for flue passages 
among the tubes. This may be effected by mak- 
ing them square and of such a size that the gills 
on adjacent tubes are contiguous
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226 ,076 . F ornaca. G . Match 18, 1924. 
FIC.7.

Plate apparatus.—Compressée! air for a super- 
charged engine for motor vehicles is supplied to 
a tank 5 by a compressor 4 driven by the engine 
and is deüvered to the carburettor by a pipe 8. 
In the modification, Fig. 7, the tank is in two 
parte or headers arranged on opposite sides of 
the vehicle and connected by flattened transverse 
tubes 18 through which’ the compresse*! air passes.

Fig. 7, and at the edge 6, Fig. 8, thus 
a continuous passage for fluid through

F IC  6 F I C . 7 F IC  8. 2
tr
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of the casing A, alternately passing from the 
centre to the circumferenco and back.

226 ,175 . G risco m -R u sse ll Co.. (Assignées 
of Brown, S.). Dec. 15, 1923, [Convention 
date].

Gills for tubes in heat-exchangers are con- 
strneted by winding helically on to a tube 14 a 
sériés of gills 12 attached to a single base 13. 
The strip of métal 10 may be shaped in its pas
sage to the tube by a sériés of dies. Two or more 
strips may be wound on a tube simultaneously, 
either spaced apart or close together. Other 
forms the gills may take are shown in Figs. 5 
and 7 and consist in a three gilled strip formed 
by ridging at 18 the centre of a strip the edges 
17 of which are turned up, and an interlocking 
strip formed with a plain gill 21 on one side and 
a double hook-like gill 22 on the other.

2 2 6 ,2 9 6 . S im s. G . A . Sept. 25, 1923.

Tubes passing through helical baffles in cyUn- 
drical casing.— Straight tubes C between end 
headers E pass through holes in a succession of 
baffles. Each baffle comprises a plate B fur- 
nished on each side with a spiral fiange fa2 so dis- 
posed that when assembled a spiral passage from 
the circumference to the centre is provided. 
Alternate baffles hâve apertures at the centre b',

2 2 6 ,3 1 5 . A llen  de S o n s (T ip ton ), ïjtd ., 
W . G ., and T o lh u rst, W . T . Oct. 25, 
1923.

Plate apparatus.— Heating éléments a for air- 
heating apparatus comprising thin métal sheets 
united at their edges as by welding and spaced 
apart by ribs /  and blocks g, are constructed by 
lirst welding the blocks &c to one sheet c as at 
j, Fig. 6, and securing the other sheet by weld
ing to the blocks &c. through holes h drilled 
through the top sheet and filled up with the weld
ing métal preferably by employing a Steel élec
trode in an electric process. The securing of the 
blocks &c. to the first sheet c may be effected 
from the outside by means of similar holes h if 
desired.

69



CLASS 64 (iii), SURFACE APPARATUS &c.ULTIMHEAT® 
VIRTUAL MUSEUM

226 768. Soc. des Condenseurs D elas.
29, 1923, [Convention date]. Addition

to 224,195.

Drip interception 
devices. —  In conden
se rs accord in g to the 
parent Spécification. 
groups of tubes b1 - - 
b3 with drip-plates g 
lying on one side of a 
central vertical plane 
are inclined at the 
same angle to that 
plane as those b4 - - 
h6 lying on the other 
side.

227 ,742 . Soc. des Condenseurs D elas.
July 5, 1924, [Convention date J.

Tube supports.—Condensera having straight 
tubes 4, extending beftween tube plates 2, 3, hâve 
intermediate supporting plates 9, 10 provided 
with apertures 13, 14 which may coincide with 
the usual tube-free lanes for steam flow, for the 
purpose of equalizing pressures in the compart- 
inents formed by the plates.

227 ,766 . B rew er, G ., (Engineering Develop
ment Co.). Sept. 22, 1924.

F IG .2.

Straight tubes between headers.— The tubes of 
a surface condenser are of different cross-sec
tions, those nearer to the steam inlet being larger

than those nearer to the condensate outlet, the 
srnaller tubes being more closely spaced than 
the larger. In the arrangement shown the con
denser is divided into three compartments by 
converging partitions 37, 38, 39, 40, and in eacli 
compartment are three sets of tubes. The sets 
41, 44, 47 are closest to the condensate outlet 
and consist of the smallest tubes. The sets 42, 
45, 48 and 43, 46. 49 are of successively larger 
tubes.

228 ,110 . Ziamblin, A . Jan. 24, 1924*
[Convention dette].

Plate apparatus. —
The cooling éléments of 
aircraft and motor-car 
radiators comprise fiat- 
or curved hollow plates 
foi*med with tubular 
apertures 8, Fig. 2, 
with projecting parts, 
through which the cool- 
air may flow. The 
inner wall of the aper- 
ture may project be- 
yond the outer wall 9, 
or the edges of the walls may meet and be sol- 
dered to a short conical tube. 102, Fig. 3, project
ing out of the plate surface. The apertures may 
be cylindrical or convergent-divergent, and their 
walls may be secured &t their meeting edges by 
seaming or by crimping and soldering. Such 
an apertured plate élément may be formed by 
cutting off the bases of dépréssions formed by 
stamping two métal sheets, the eut edges being 
afterwards secured together. A motor-vehicle 
radiator may be constructed of one or more of 
the apertured plate éléments set vertically side 
by side or one behind the other and connected 
to upper and lower headers. The plates may be 
bent to form V- or bow-fronted radiators, with 
the thin edges of the apertures directed either 
inwardly or outwardly.

The Spécification as open to inspection under 
Sect. 91 (3) (a) comprises also V-sectioned tubu
lar elernents, as set forth in Spécification 237,274, 
and the following subject-mat.ter :—Plate élé
ments comprise two plates 7, 8, Fig. 2 (Can- 
celled), having coaxial conical dépréssions 9. The 
plates are tinned at the meeting faces 15 of the 
dépréssions before assemblv, and are secured to
gether by heating the tinned parts. This subject- 
matter does not appear in the Spécification as 
aceepted.

2 2 8 ,1 1 1 . Ziamblin, A . dan. 25, 1924.
[Convention date].

Plate apparatus.—Relates to means for joining 
the two thin met*al sides of a cooling element in 
a radiator along substantially parallel Unes to 
subdivide the flow of water into narrow sîreams. 
As shown in Figs. 4 and 5, the thin sheets 5, 6

F \0.2.(CancelLed)
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are held together by wires 25, 26 interlaced in 
holes 27, 28 and secured by running molten tin, 
in a strip 30, ko as to fill the holes. The éléments 
are subsequently blown out by compressed air to 
assume, between the connecting lines, the shape 
shown in Fig. 5 in cross-section. In the example 
shown in Figs. 12 and 13, grooves 31 are stamped 
in each sheet, the contacting bottoms of the 
grooves being sewn together by wires 25, 26. A 
strip 30 of tin is run in to secure the sheets as 
in the previous example. Fig. 15 shows a 
method of closing the edges of thin métal élé
ments without the use o f  solder. A laver 40 of 
rye-flour paste, white le-ad, &c. is placed between 
the abutting edges 38, 39, which are then clinched.

FIC.12.
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F IC . 15. 39

F I C . 5.

228 ,228 . Fleming-. F . A . Oct. 18, 1923.

Plate . apparatus. —
In ice-making appara
tus comprising upright 
freezing plates or slabs 
A and transverse up
right an<l bottom walls 
A1, A2, A3 assembled 
in a tank so as to pro
vide a set of indepen- 
dent cells for ,water to 
be frozen, the edges of 
the slabs are formed 
with hollow boxes or 
chambers C into which 
the slab pipes B open, 
the boxes having ports 
C1, C2, D1, D2, com- 
municating with simi- 
lar ports in adjacent 
slabs or in the trans
verse walls, wherebv
the number of joints outside the slab is materially 
reduced. Preferably the transverse walls are 
cast integrally with the slab, the pipes B being 
einbedded in the casting. The ports in the boxes 
are constitiited bv the core holes of the casting. 
The boxes hâve partitions C3 staggered at oppo
site ends so that the medium is circulated in a 
tortuous passage through the pipes and boxes. 
The pipes B are straight open-ended pipes, but a 
second System of pipes G for a refrigerating 
medium may be embedded in the slab. They 
aie preferably formed of weldless tubes, bent into 
a U-shape, the bends extending outside one edge 
of the casting, and the free ends at the other 
edge are connected by welding bends thereto. The 
slabs are cast with lngs A7, A8 wherebv they may 
be connected by bolts A9. Tn the case of slabs 
at the ends of the tank, onlv one port C1, Fig. 5, 
is provided in the box C, and the pipes B are 
suitably bent to open into the box. The bends 
of the pipe G may at one end be located within 
the box, or within the équivalent passage at the 
edge of the slab where the transverse walls are 
separate. as shown in Fig. 7. A T-fitting B6, 
Fig. 8, may be used to obviate the spécial form

of core hole necessarv in the arrangement sho\ 
in Fig. 4. The connections E , F for the- mediui 
normally the thawing medium, circulati 
through the pipes B and boxes are cast wi 
the slabs. Separate interrnediate transvei 
walls H, H 1 for subdividing the water cells ha 
cast-in bent pipes H 2 extending through the b< 
tom to providing securing means for the wal
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m i of each pipe is plugged, and a hole H 6, 
2, is provided in it for the admission of 

rtmria from the bottom chamber D, the liquid 
being discharged outside the tank through the 
otber open end of the pipe. When the second 
System of pipes G is not used, réfrigérant is cir- 
culated through the pipes B and connected pas
sages. According to the Provisional Spécifica
tion, separate transverse walls may be connected 
to the slabs by bolts extending over the width 
of the transverse walls, or transverse walls of 
channel section may be used and be connected by 
bolts through the flanges of the channels. The 
bottom wall may contain straight pipes communi- 
cating with passages in the upright transverse 
walls.

pressed together by screws 9 or springs, and suit- 
able means are provided for preventing the de- 
formation of the corrugations under pressure.

228 ,502 . Forcada, P . V . Jan. 31, 1924, 
[Convention date].

F1G. 2 . (CnnceJLed)

Fl G.2.

228 ,443- E k strôm , J. July 24, 1924.

Plate apparatus.—A fluid 
heater comprises a sériés of 
plane métal sheets 6 
separated by corrugated 
sheets 7, 8, of which the 
corrugations extend in direc
tions at right-angles in ad
jacent sheets. The whole is 
mounted in a casing 1 hav- 
ing an inlet 2 and outlet 3 
for one medium and a 
similar inlet and outlet, at 
right-angles thereto, for the 
other. The plates are

FIG.2.
Coil-tube apparatus.—Radiators for motor-cars 

&c. hâve a sériés of parallel helical tubes 1 inter- 
laced together, with one or more straight or heli
cal tubes 3 passing longitudinally through the said 
helices and preferablv through the lenticular 
spaces 2 formed between the adjacent helical 
tubes. The coils 1 may be of circular elliptical 
or polygonal cross-section.

The Spécification as open to inspection under 
Sect. 91 (3) (a) comprises also radiators having 
helical tubes of any material or cross-section with 
or without straight or other tubes 2, Fig. 2 (Can- 
celled), through or outside of the helices 1. This 
subject-matter does not appear in the Spécifica
tion as accepted.

228 ,559 . F orssb lad , N . R . Jan. 30, 1924, [Convention date].

Plate apparatus.—A heater for air 
for combustion comprises two separ- 
ate Systems of channels 3, 4, one of 
which is formed by the intermediate 
spaces between the channels of the 
other system, heat-conducting filling 
members in the form of corrugated 
métal plates 14, open-ended pipes 13 
&c. being arranged in the channels in 
contact with the walls, to form a large 
number of longitudinal passages. The 
chambers are pressed together by screw devices 
16. In the example shown in Figs. 1 and 2, the 
channels 4 for air contain tubes 13, the inter
mediate spaces 3, for hot waste gases, having
inserts 14 of corrugated sheet métal. In the 
modification showm in Fig. 5, both chambers 
hâve corrugated métal fillings 14, 19 and the fluid 
passages are vertical. To clean the waste gas
passages steam or air may be blown in from a
longitudinally movable distributor 21, soot being 
collected in a tray 23 moved eorrespondingly. In 
a further modification, eaoh chamber may hâve 
two métal inserts corrugated diagonally and ar- 
ranged so that the corrugations cross one another.

The Spécification as open to inspection under 
Sect. 91 (3) (a) comprises also details of construc-

FIC.2.

FI G. I

13 J-J-
F IG .5.

UTLLi_

tion in which the pockets for air in Figs. 1 and 2 
are stated to be made from U-shaped plates 2, the 
flanges 29 of which overlap, or thev are separate
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fiat tubes, and in a modification the air passages 
themselves are U-shaped so that the inlet and 
outlet are on the sanie side of a vertical flue in 
which the heater is set. This subject-matter does 
not appear in the Spécification as accepted.

4 the cells for one of the heat-exchanging^lRJ^A^ MUSEUM 
are enclosed on three sides and provided with a 
baffle d so that entry and exit are on 
only.

—

. *

ULTIMHEAT®

2 2 8 ,9 2 7 . B ritish  T h om son -H ou ston  
Co., Xitd., (Assignées of Lewis, E. C.). Feb. 
9, 1924, [Convention date]. Void [.Published 
under Sect. 91 of the A et].

Plate apparatus.—A hollow plate primarily for 
use in power presses is constructed of side-by- 
side steel beams 8, the webs of which are pierced 
as at 9 at alternats ends in adjacent beams, the 
beams being secured together and to end beams 
12 by copper brazing. By this construction a 
sériés of parallel flow-paths for heating-steam or 
cooüng-water are formed within the plate. Inlet 
and outlet connections 15 are attached to the 
end beams and the fiat top and under sides are 
ground smooth. The beams may be secured in 
position temporarily before brazing by bolts 10 
or by spot-welding. The end beams may be of 
channel form as at 14, Fig. 6.

2 2 9 ,2 4 2 . B eau v ais, G . BX. G . de. Feb. 
11, 1924, [Convention date].

Plate apparatus.—An 
air heater of the plate 
type comprises fiat 
plates a spaced apart 
by members b placed 
so as to form the sides 
of altemate cells for air 
and heating medium, 
the edges of the mem
bers b and of the 
plates a being fixed to
gether by parts c which 
exert, preferably elas- 
tically, a clamping 
action. In the modi
fication shown in Fig.

FIC.I. FIG.3.

229 ,939 . H op k in s, E . C. Aug. 11, 1924.

Plate apparatus; surfaces of spécial materials. 
—Apparatus for sterilizing and cooling liquids 
is coated on ail surfaces cominç in contact with 
the liquid with glass. glass enamel, porcelain 
enamel, or vulcanite, and consists of two coaxial 
cylinders A, B, through the space between which 
the space to be treated flows, the heating or cool
ing medium being introduced into the inner 
cylinder A. A jacket C for the heating or cooling 
medium may also be provided.

2 2 9 ,9 6 7 . F ornaea, G . Oct. 9, 1924. Addi
tion to 226,076.

Honeycomb and Fl G.2. 22 
like tube apparatus.
— Compressée! air 
coolers for suj>er- 
charged engines on [jffcsÿ -Z ip  
motor vehicles in ac- 
cordance with the v  
parent Spécification are constructed with two 
latéral headers or collectors connected by an in- 
termediate conduit which is traversed by a sériés 
of cooling tubes arranged parallel to the longi
tudinal axis of the vehicle. Fig. 2 shows a 
longitudinal section through the cooling tubes. 
The latéral headers 20 are adapted to fit between 
the front dumb irons, the intermediate conduit 
connecting the two being formed by an outer 
envelope having a rear wall 23, a sériés of ver
tical partitions 24, and a sériés of longitudinal 
tubes, the front ends of which are squared as 
shown in Fig. 3 so as to fit together. The tubes 
aer welded to the partitions and to the rear wall 
and their front ends are welded or otherwise con- 
nected to one another.

i

4

i
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VIRTUAL M U SE08P1 3 2 ' Griffiths, E ., and G riffiths, J.
A . Oct. 31,1923.

Plate apparatuis. —  Ice-making 
slabs ex* plates A formed of a 
métal plate rolled to a zig-zag 
form, as described in Spécifica
tion 108,693, are made tapering 
towards tlie top, to lacilitate de- 
tachment of the iee-blocks, by 
making the channels of decreas- 
ing deptli towards the top. The 
channels are closed by welded 
plates 13. The lower réfrigérant 
passages rnay be fitted with longi
tudinal fillers F tapering in a ver
tical direction so as to provide a 
uniform passage area for the ré
frigérant. Such fillers may be 
solid or hollow meinbers or be 
forined of laminated plates. The
slabs may l)e enclosed in s h r o u d s ______
or casings G, preferably of thin 
rnetal, providing a jacket space J for brine. The 
walls of the casing G may be supporte*! against 
pressure by small strips ÿ1,.  which may be 
arranged to provide a tortuous passage for the 
brine.

FIC.5.

230 .540 . Coke de G as O vcns, Zitd,
(Still, C. [Firm of]). Dec. 11, 1923.

F1C.I.

Flûte apparatus.— A plate condenser comprises 
a number of horizontally disposed superposed 
coinpartrnents tu, v alternate of which are adapted 
for the passage of cooling fluid or vapour to be 
condensed, the condensate draining downward 
through the condenser from one vapour compart- 
ment v to the next below. Connecting the vapour 
comportments are, in each case, two passages, 
one d for vapour and one e for condensate, each 
adapted to prevent the passage of condensate 
and vaj>our respectively. In the example, con
densate is excluded from the passage d by the 
flange d1, while a dip pipe /  in the apertune c, in 
conjunction with a flange g , prevents the flow of 
vapour while allowing the condensate to pass. 
The coinpartrnents are formed by plates a1 - -

a10, each having a shallow and a deep recess on 
their two sides and ail being adapted for casting 
from a single pattern.

230 ,612 . W ood, T . E . Feb. 21, 1924. 

T? FIC.3..T JC

r-3g — - I  / ■ # :
T2&.

-

' y

Plate apparatus.—A hoât-exchanger comprises 
a sériés of concentric tubes T1 of any suitable 
shape, the annular spaces between which are 
altemately closed at each end by welded rings 
T2, T3 forming chambers T to which one fluid 
is admit/ted, while the remaining annular spaces 
C are open from end to end either for the free 
passage of the second fluid or for the entrance 
of a liquid in which the apparatus is immersed. 
The concentric tubes may be corrugated to pro
vide an increased surface, and are preferably dis- 
tanced apart by stays D of angular or circular 
cross-section. The fluid is admitted to and 
drained awav from the chaml>ers T by pipes F, 
D respectively, having branches which pass 
through apertures in the rings T2, T3.

Référencé lias been directcd by the ComptroUer 
to Spécifications 983/77, 2934/78, and 15/82.

230 ,922 . B rette ll, W . G ., and A dam son.
A . J . Dec. 20, 1923.

Concentric tube appara- 
t us.—Liquefied réfrigérant 
is cooled by evaporating a 
[ortion of it in passages in 
a concentric tube inter
changer through other pas. 
sages in which the bulk of 
the liquefied réfrigérant
circulâtes. The interchanger may comprise 
straight stretches of double tubes connected in 
sériés, or similarly connected stretches of triple 
tubes 16, 17, 17*, Fig. 4. The liquid to be 
cooled circulâtes first through the outer annular 
passage and then through the innermost- tube. 
Spécifications 3383/82 and 151,258 are referred 
to. According to the Provisions] Spécification, 
a coiled double tube may be used. Such coil may 
be formed by first welding together straight tubes.
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iuserting one length in the other, and then bend- 
ing to form a coil.

Iteference has been directed by the Comptroller 
Spécification 17040/03, [Clans 29, Cooling &c.].to

2 3 1 ,0 0 3 . A d a m s , S . C. April 8, 1924.

posite faces of a thin separating 
the heating fluid may be closely 
tween the partition and a body serving to reçoive 
and to store for radiation to the partition, beat 
from trhat fluid. Preferably the fluid to be heated 
is similarly treated. Owing to the restricted size 
of the passages the fluids are easily circulated at 
speeds high enough to avoid surface film insula- 
tion. A number of forms of such passages are 
described together with apparatus emlx>dying 
them.

According to the Spécification as open to in- 
sj>ection under Sect. 91 (3) (a), either of the two 
fluids flows in the narrow passage, and many 
additional forms o f passage and forma of ap
paratus embodying them are described. In 
Fig. 30 (Cancelled) the nest of tubes 12° 
is rotatable so as to avoid the formation of 
a hot zone near tlie inlet 15 for the hot gases. 
For heating air to a very high température sets 
of such nescs may be arranged in sériés. The 
tubes may be soldered to the tube plates 23, Fig. 
34 (Cancelled), and in the case of nest-s in sériés, 
the tube plates are jointed together by ashestos 
packing such as 32, Fig. 36 (Cancelled). This
subject-matter does not appear in the Spécifica
tion as accepted.

ULTIMHEAT® 
MUSEUM

Plate apparatus.— Each unit of the exchanger 
comprises a frame A having a sheet 0  of mate- 
rial of low conductivitv in contact with three 
sides, a U-sh&ped sheet B of thin métal extend- 
ing round the sheet U, and ports 1), DI in the 
frame communicating with the interior of the* 
sheet B above and below the sheet C. Befween 
adjacent units a sheet F of low-conductivity is 
fitted so as to leave a communicating passage. 
Cover plates G. H , enclose the ou ter éléments, 
each provided with ports communicating with 
the spaces inside and outside the thin sheet T» 
for the passage of the beat exchanging fluids. 
Grooves T. 11. for packing, and channels J open- 
ing to the exterior are made in the frames for 
preventing intermingling of the fluids.

*

2 3 1 ,1 8 6 . C h a v a n n e , L . Mardi 19, 1924, 
[Convention date].

*
pi r  F IC.36.

<cà££i)
F IG.30.

(Cancelled)

Straight tubes be- 
tv:een h e a d e r s ; 
rctary apparatus. — 
In heat-exchange ap
paratus, the two 
fluids (such as hot 
gases and air to be 
heated) are circu
lated to sweep the op

2 3 1 ,6 8 2 . T e e n y . V . r . ,  (Coen Co.). April 
29. 1924.

FIC.I.
Plate apparatus.— A liquid- 

heater of the concentric- 
chamber type comprises an 
outer shell A, an inner cylin- 
der B, a number of inter- 
mediate tubular drums C, I), 
and a supjxirting header K 
on which the drums are 
mounted independently, pro
vision being ma<le as by a 
wire hélix 25 between the ad
jacent exterior faces for 
maintaining a verv narrowO v
annular spacing. this .wire 

being slightly smaller in dia- 
meter than the actual dis
tance between the adjacent 
faces. IIollow studs 40 serve 
as means of communication 
with the interior of the annu
lar ehambers C, D. and also 
serve to secure them to the 
lower header E, on which 
they are centred by guide 
flanges 30 or lugs 31. In use, 
steam is admitted to the chamher C, D and the 
cylinder B, and oil or other liquid passes up and 
down the passages 15, 16, 17 to discharge at 19.
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luiis

3. Junkers, H . May 21, 1924. 

for tubes. —
A heat - exchanger 
having groups of 
ribbed éléments 1, 
the superficial area of 
the ribs 2 of which 
i n c r e a s e s  in the 
direction a of the 
flow of the medium 
passing around the 
ribs, is arranged so 
that the increase is 
obtained by increas- 
ing the number of 
the ribs in succès-
sive groupe, and at the same time decreasing 
their distance from one another. Preferably also 
the conduit through which this medium passes is 
maintained of substantially constant area by mak- 
ing the ribs thinner as the number in the group 
is increased.

FIC.4.

2 3 1 ,7 4 9 . B orissow sk y , M . May 22,
1924, [Convention date].
Gilh for tubes.—A radia- 

tor element of the multiple- 
passage type with intégral 
tubes or nipples 3 pressed 
from the sheet 4 and adapted 3. 
to be assembled with otbers 
so that the nipples 3 nest in 
those of the sheet below, lias these nipples of 
plain conical shape so that the assembly can be 
united by tinning. Spécification 201,934 is re- 
ferred to.

2 3 1 ,8 4 4 . Com pagnie de P roduits  
Chim iques et Electrom etallurg*iqaes 
A la is , Prog-es, et Cam argue. April 
1, 1924, [ Convention date]. Void [ Published 
under Sect. 91 of the Act].
Plate apparatus.—  FIG.I 

A heat - exchanger 
comprises au assem
bly of any desired 
number of éléments 
each of which con-  ̂
sists of a cellular 
unit A, Fig. 1, 
divided by parallei 
vertical partitions 
into two sériés of 
chambers, one B 
oj>en at their upper 
and lower ends and 
the other C open at 
opposite s i d e s .
Flanges D facilitate 
fitting. An example 
of an assembly, Fig.
2 , shows four super-
posed units with bell-like headers at top and

bottom, mounted in a casing adapted to cause 
sériés flow through the horizontal chambers as 
by baffles E. Examples of use cover gases to be 
heated flowing as indicated at / l with waste 
furnace gases passing as at f2. and gases to be 
heated through the vertical channels with a 
burner at F, the products of combustion of which 
pass as at f l.

232 ,005 . R aven , F . C. J ., and M artin ,
J. F . Mar ch 11, 1924.

FI G.4. F IG .2.

Gills for tubes.—A radiator is formed by cast- 
ing cells about the water-circulating pipes A, 
Figs. 2 and 4, or by casting cells in parts, Fig. 
6, which are fit-ted together so as to enclose the 
cooling-pipes A. The horizontal and vertical 
webs of the casting serve as gills and provide air 
passages between the tubes. The frame and top 
and bottom headers, with attachment flanges and 
brackets, may be cast integrally with the cells, 
as shown in Fig. 2, or the frame may be cast 
with one part of a two-part casting, the headers 
being separate from the castings and of a differ
ent métal. Altematively, the block may be cast 
in two parts, and the headers and frame be 
formed separatelv. The rear walls of the headers 
may be détachable.

2 3 2 ,1 7 6 . G risco m -R u sse ll Co., (Assig
nées of Price, J.). April 12, 1924, [Convention 
dote].

F IG .2.

Straight tubes be
tween headers; loop 
tubes; tube - sup
ports; expansion and 
contraction of tubes, 
providing for; gills 
for fubcs.—One heat 
exchanging fl u i d 
passes around, and
the other through. L 16

a
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plurality of éléments each comprising a number 
of tubes 2 interconnected at- one end as by a 
header 4 and fixed at the other in the tube plate 
3 of a divided header and parallei gill-plates asso- 
ciated with ail the tubes of each element. The 
main header is divided by plates 5 so that the 
fluid passes through the éléments of groups of 
rows in parallei. The plates 5 may be consti- 
tuted by a single zig-zag partition. The tubes in 
each element may be unequally disposed with 
relation to the dividing plate 5, so that, for ex-

VIRTUAL MUSEUM
ample, fluid passes outward through more tub. - 
tban are passed in returning to the main

III III 111_____________
ULTIMHEAT®

Th© headers 4 are supported by ineans of a prong 
b sliding in a hole in strips 7, each of which may 
support more than one row of headers. Inter- 
mediate tube supports are formed by suitably 
shaped blocks 14, 15 clamped over the tubes, 
shown as two in each element, and adapted to 
rest on one another and upon a notched bar 16 
around the casing 1. Spécification 217,564 is re- 
ferred to.

2 3 2 ,4 4 0 . L ava , Bï. June 10, 1924.
Bowed tubes between headers.

—Variable radiators for the en- 
gines of aéroplanes &c. com
prise a central body divided 
into entry and discharge cham
bers cominunicating with one 
another through the radiating 
tubes M and through a valve N 
which is controlled from the 
exterior so as to vary at will 
the quantity of water passing 
through the tubes. To allow of 
escape of steam and emptying 
of the radiator the tubes com- 
municate with a central cham- 
ber Z provided with valved 
outlets Z1, Z2. The valve N 
consiste of a roiatable perforated member C held 
against a fixed perforated member X by a spring

FIG.I.

•T. It is opéra ted by me ans of a lever H on a 
shaft F.

232 ,682 . H u n ier, C. M . Jan. 23, 1924. 233 ,065 . E van s, P . T . Feb. 8, 1924.

Honeycomb and Wce 
apparatus. — Appara
tus for condensing or 
cooling steam or other 
lluids comprises a cham- 
ber a containing in- 
clined tubes b through 
which the wind passes 
and over or around 
which the steam &c. 
fiows. The chamber is 
provided with an inlet d 
at the top, a perforated 
spreader plate e , and an 
outlet /  at the bottom. 
Swivel joints g, h are 
formed in the inlet and 
outlet pipes to allow of 
rotation, and the pipes 
<7l , h1 leading to them 
are carried by a derrick. 
The arrangement may 
be such that the steam 
&c. passes through the 
tubes and the cooling- 
air over their exterior 
surfaces.

F IC  4. h

V
Plate apparatus.—Tubes for motor-car and like 

radiators of the gilled type are formed fiat and 
the water passage is divided into multiple pas
sages by longitudinal grooves b which are formed 
sinuous or serpentine to cause the liquid flowing 
in the tube to take a longer course between the 
headers. The gills c are fixed to the tubes. One 
or both sides of the tubes may be grooved.
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[Convention date].

April 29, 3924,

Plate apparatus.—A water-cooling radiator for 
inotors, particularly adapted to serve as an ad- 
justable cooling and sustaining surface on aero- 2 
planes, in the manner described in Spécification 
200,8ü0, [Close 29, Cooling &c.], comprises front 
and rear header chambers 2, 0 connected by a 
shell 1 of stream-lined section carrying spaced 
hollow fins 13 set at right-angles to the shell sur
face and connec-ted at the front and rear to the 
headers. The fins are preferably composed of 
superposed tubes 12, which may be maintained 
in close contact by soldering or by clips 15 and 
by hollow end fittings 8, 81 connecting the tubes 
to the headers. 1 he radiator may be formed 
with fins on both sides, as shown, and may be 
set horizontally, verticallv, or in an intermediate 
position, or it may hâve fins on one side only. 
The tubes of the fins are provided with vent 
holes 16, Fig. 3, within one of the clips 15, these 
vents communicating with an outer vent tube 17 
leading to a common vent pipe 18, Fig. 1, fitted 
with a pet cock. The tubes of the lower fins 
may vent into an inner tube 19 leading to the 
header chambers. In the event of damage, such 
as puncture by a bullet &c., anv individual tube

or fin may be repaired or closed without inter- 
rupting the flow through the rest of the radiator. 
The shell 1 is braoed by web meml>ers 4 riveted 
thereto, these members having holes to receive 
supporting-tubes 7. The radiator may, however, 
’oe supported by end brackets such as *20, Fig. 1. 
on the header bodies. The fins may be composed 
of a plurality of superimposed water passages 
other than tubes, permanentlv connected together 
to form a substantiallv integra! inember.

2 3 3 ,4 4 0 . B ritish  T h om son -H ou ston  Co., Zjtd., (General Electric Co.). Feb. 12, 
1924.

Plate apparatus.—A liquid heater particularly 
adapted for heating a liquid such as mercury com
prises a number of fiat divided chambers con
nected in parallel and arranged with separators 
between side and end walls, yielding means being 
provided for holding them in firm engagement 
with each other. The liquid chambers comprise 
a pair of plates 16 welded together along their 
edges and separated by a sériés of parallel spacing 
strips 17 preferably welded to one plate only. The 
strips terminate short of the top and l>ottom of 
the chamber so as to leave passages 19 and 20 
commurfcating respectively with the outlet and 
inlet parts 23, 22. The strips are interrupted at 
21 to form a transverse passage 21 communicating 
by wider channels 21° with the passage 19. The 
outle* 23 is provided with a dam 24 to define the 
level of liquid in the chamber. The openings 22, 
23 are provided with flanges adapted to he welded 
to those on the adjacent chambers and to the 
open side of trough-shâped members 26 adapted

to iorm common headers connected to the inlet 
and outlet pipes 28, 29. A serievS of chambers, 
separated by spacing members consisting of a 
sériés of vertical strips jointed at top and bottom 
by transverse strips. are arranged be<tween side 
and end plates 13. 39« secured to an angle iroo 
base 12. The side plates are fixed to an angle 
iron 14 secured bv a single boit 15 to the base so 
as to permit expansion without distort ion, and
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internally ar© provided with transverse grooves 
adapted to receiv© a sériés of plates to which 
members welded to every fourth grid are secured. 
T lie central plate alone is bolted in place. The 
end plates SD" are supported by I-beams con
nected by vertical members 40 acted on by a 
sériés of springs 42 bearing against abutments 43 
carried by rods 41 secured to the side members. 
To prevent leakage at the corners, plates 46 
attached to angles secured to the plates 39" are 
lield against bearing strips 48 on the side walls 
by bolts engage slots 50. Thin plates 51 are also 
secured to the base for this purpose. To facili
tât© cleaning a box 52 having a side opening 53 
and a screwed pipe connection 54 is mounted in 
the header and is held in the inoperative position 
by a bayonet catch 57 on a removal cover 56. 
On removing the cover an air hose may be 
attached to the pipe 54 and the box reciprocated 
in the header.

233 ,547 . B eau v ais, G . M .
13, 1924. Addition to 229,242.

Plate apparatus. —  The air 
heater described in the parent 
Spécification is modified in thaï 
the spacing-members c, e com
prise single pièces, or two parts 
rigidly fixed together which in 
themselves effect the fixing of 
the plates a without soldering. 
In the examples the members 
c, c, Figs. 2 and 4, hâve bent- 
over parts c 1, c ‘ which clamp 
the edges of adjacent spacing- 
members while in Fig. 6 the 
outer part h effects the chauging.

A
ULTIMHEAT®

VIRTUAL MUSEUM
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FIC. 2
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2 3 3 ,5 0 4 . H aber. E .
tion to 191,614.

April 22, 1024. A'Jdi-

Plate appa rat un.— I n beat-échange apparatus 
as described in the parent Spécification adapted 
to l>e used as an air-cooled condenser, packing- 
pieoes 92, Fig. 1. of softer material than the 
corner pièces 91 are placed between them and 
the plates, and packing-sleeves 99, Fig. 2, on the 
bolts 96 are placed within the sleeves 98 or bars 
.100 which aet as spaoers. The packing is com- 
pressed at the corners by a rod 98 and screws 94 
and the corner pièces are connected by bolts 95. 
The steam passages are strengthened by the 
meeting of the convex surfaces o f dépréssions 101. 
Fig. 3 shows a condenser comprising éléments 79 
constracted as descril>ed above, a tubular inlet 
and outlet 80 for air, a water collector 83 which 
is divided by a partition extending nearly to the 
bottom and which has a steam inlet 87 and outlet 
88. and a tubular connection 81 connecting the 
steam passages of adjacent éléments.

233 .941 . Picron, O. Aug. 5. 1924.

Plate apparatus.—Trans
verse passages 1 for a heat- 
ing fluid in press plates are 
closed at the ends and 
connected alternatelv at 
opposite ends by means of 
bores 3 disposed at obtuse 
ungles to the passages and 
a closed chamber 4 between them. By removing 
the plugs 6 oi the chambers 4, straight tools may 
Ix» used to clean the bores. The plugs 5 of the 
passages 1 extend to the bores 3.

233 ,964 . B ollm an n , H . June 12, 1924, 
[Convention date].

Straight tubes between headers. 
—A heat-exehanger comprises a 
sériés oi stages 2 - - 8 alteniate 
oi which are provided with heated 
tubes 10 down which the liquid 
&c. trickles, the others 4, fi having 
means for spreading the liquid 
over a large surface e.g. Raschig 
rings, to facilitate disengagement 
of the vapours.

7a
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3
^ e “ 4

Straight tubes between headers. 
—Milk or other liquid to be heated 
is caused to pass over the surface 
of one set b ot superposed heated 
tubes which are unenclosed, and 
subsequently over another set a 
which are enclosed in a casing g , g1, 
to prevent loss by évaporation. 
When the set b is superposed as 
shown on the set a a collector c is 
placed between the sets.

/

234 .253 . D uncanson, X\ April 25, 1924.

F IC .2. FIC.I. n

Honeycomb tube apparatus.—In a liquid-cool- 
ing radiator of the kind comprising a block of 
air tubes with enlarged ends 13, the weight of 
the éléments and the contained liquids is sup- 
ported by key members 12 projecting from the 
side members 11 of the radiator frame into the 
recesses in the side borders formed between 
altemate layers of tubes. The éléments are pre- 
ferabiy soldered as usual to the frame members. 
The key members may be formed by shaping 
the métal sheet of the side members, or separate 
shaped key members may be riveted or otherwise 
secured to lengths of sheet métal to form the com
plété side frame. In another form, separate key 
members may be secured to the inside faces of 
the side frames, which are slightly recessed to 
accommo-'a’ e the thickness of the flanges of the 
kev members. The side frames are held to- 
gether by cross ties 21 p’assing through the ends 
of c^anro! bars °2 which mav occupy the recesses 
in the key members.

234 ,330 . B rew er, G , (Engineering Develop
ment Co.). Aug. 18, 1924.

FIC.I..

Distributing plates in fiuid inlcts.—A condenser 
with tubes 15 extending from end to end, is fitted 
with a number of transverse partitions 28 at in- 
tervals along its length, each having associated 
with it a device such as an adjustable baffle 281, 
291 for directing and distributing the entering 
steam into the compartments thus formed. Each 
compartment may be furnished with separate 
means 39, for discharging air and condensate, 
which may also be controllable as by a valve 41.

2 3 4 ,3 5 9 . Cartier, E . A . Oct, 14, .924.

Plate apparatus.— A radia
tor core of the type employ- 
ing sheet-metal unité 7, 8 
having hexagonal bends 2 
separated by flat parts 3, 
adapted when assembled to 
form water channels between 
each two units in dépréssions 
4 in the hexagonal parts, is 
constructed so that between a 
pair of units 7, 8 each form- 
ing one side of adjacent water 
channels, a third similar unit 
9 is interposed, the ends 11 
being inserted in the joints 10 
as shown in Fig. 5.

F IC .2.

234 ,838 . IVEacrez, R . May 30, 1924.
[Convention date].

Plate apparatus. —  The cooling-elcments of a 
radiator for aircraft &c. consist of thin hollow 
members arranged as spaced fins projecting 
slightly from the surface of the plane of an aéro
plane or other surface so as to offer little air 
résistance. The members are formed by corruga- 
tions of a métal sheet T of a thickness of about 
0.1 to 0.2 mm., and the inner openings of the 
fins are closed for the greater part by a second 
plate T1, which is shaped at its ends to form 
collecting chambers 2, 21. The fins are about
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2 mm. maximum thickness and of a depth of 
between 5 and 20 mm., while the space for air 
flow between the fins is about twice the thickness 
of the fins. Se ver al euch radiator units may be

F IG.3.

FIG.I.

arranged between the ril>s of the plane of an 
aéroplane as shown in Fig. 4, and be connected 
bv branch pipes to common flow and retiirn pipes 
C, C1.

2 3 5 ,1 4 7 . G risco m -R u sscll Co., «Assignées 
of Price, J.). June 3, 1924, [Convention date J.

F IG .2

r — ............• !-= t

Straight tubes between headers; loop tubes; 
tube-supports.— Heat-exchanging apparatus of the 
type described in Spécifications 217,.504 and 
232,176 is constructed so tliat tlie tubes 2 form, 
in conjonction with coHecting-boxes 5, 0, sinuous 
passages for fluid. Units, each comprising a sériés 
as shown in the Figure, are connected in parallel 
to headers 4, 7. Each flow and retum passage 
across the apparatus may comprise a plurality of 
tubes 2 and the numl**r of tubes may be different 
in the two passages. Separate connections may 
\ye provided in place of a colleoting-box 6 whereby 
two independent circulations of fluid may take 
place in one sériés. The boxes 6 are each pro
vided with projecting lugs engaging perforated 
strips for supporting the tubes.

2 3 5 ,1 4 9 . R o s z a k , C. June
venlion date].
Plate apparatus.

—A heat-exchanger 
comprises plates 3 
supported by angle- 
pieces 4, two of 
which only are 
shown in Fig. 1, in 
slots in the two 
parts 5, 6. Tliese 
pièces 4 support, in 
any one of the ce Us 
thus formed, dis- 
tance-pieces, two 
on opposite edges 
being chaunel-shaped as 82 and two Jadder-like as 
11. The distanee-pieces are arranged to form 
through-ways at right-angles in adjacent cells. 
Ihe plates are kept in j>osition by an outsido 
framework and spring-pressed end-piates.

235 ,492 . Soc. A non. des U sines J
G a lla y . Oct. 3, 1924, [Convention date].
Gills for tubes. —  A 

radiator for use with FIG.I.
intemal-coinbustion en- 
gines comprises tubes 
/», through which passes 
the fluid to be cooled, 
which traverse radiat- 
ing-plates a provided 
with slits, on the edges 
onlv, to form parts
fl, h which are bent so -f"
as when assemblée! to
fonn honeycomb-like cells on the front or both 
front and rear of the radiator.

F I C . 7

235 .674 . A ircraft D isp osai Co., Etd. 
and K en w orth y , J. April 7, 1924.
Plate apparatus.—The walls of 

fiat cooling-elements C of an air- 
craft radiator comprising annu- 
lar front and rear headers con
nected by such éléments set in 
radial planes bave staggered 
contacting dimples N to provide stiffness.

235 .963 . B ell, J. E . Mardi 27, 1924. 
Addition to 200,060, [Class 123 (ii), Steam 
generatorsj.
Straight tubes be

tween headers; tubes 
of spécial section. — In 
a steam generating 
plant as described in 
the parent Spécifica
tion, an économiser sec
tion comprises tubes 1 with corrugated envelopes 
disposed >n staggered relationship in rows trans
verse to the gas flow, the tubes l>eing so spaced 
tliat the mean width a of the gas passage l>etween 
two adjacent tul>es in the sanie row is about equal 
to twice the mean width b between two adjacent 
tubes in adjacent rows.

l

Ps 109G 81
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ULTIMHEAT® 236 ,901 . G r is c o m -R u s s c l l  C o., (Assignées 
VIRTUAL MUSEUM <f Brown, S.). July 14, 1924, [Convention

FIC5Coil-tube apparat us; tubes of 
spécial section. — The heating- 
element of an evaporator com
prises a continuons tube wotwd 
into a single coil of fiat convo- 
lute form, the plane of tlie coil 
being disposed horizontally, and 
tlie tube being flattened vertically in cross-section. 
The use of flattened tubing causes the distance JJ

between adjacent tube-faces to be greater than in 
corretq>oudiug coils of tube of circular cross-section 
thereby minimizing the risk of scale bridging the 
space 15; the faces of the coil are adapted to llex 
or bulge, u|>on abrupt température change, sufli- 
eiently to crack any scale depo>ited on the sur
face. Altematively, the inter-tube distance may 
be made the saine as in a coil of tube of circular 
section, the nuniber of convolutions being in- 
creased. The flattened tubes may be of elliptical, 
parallel-sided, diamond or hollow-sided cross- 
section. Spécification 138,870 as op>en to inspec- 
tion under Sect. 91 (3) (a) is referred to.

2 3 6 ,9 7 3 . W orthing'ton-Sim pson , jLtd., 
and P atterson , R . W . March 13, 1924.

Headers.—The header /  of 
a tubular heat-exchanger is 
clivided into a steam header (j 
and a drain lieader h and the 
upper and louer ends form 
trunnions by wliich the header 
is rotatably mounted. Steam 
is admitted by a hollow p>lug 
vi* surrounded by a lantern 
sleeve w 1 packed and held in 
place by a gland ni2.

2 3 7 ,2 7 4 . L am blin , A . Jan. 24, 1924,
[Convention date].
Tubes of spécial section.—Tubular cooling- 

elements of radiatore for aircraft and other

vehicles are V-shaped in cross-section and dis
posed longitudinally with respect to the direction 
of inovement of the vehicle. The éléments may 
be formed as straight tubes 50, l ige. 2 and 3, 
having end connections 54, 55, from the interior 
of each tube to the headers of the radiator, and 
may be made up by uniting two channel inem- 
bers at tlieir edges, or by folding a single sheet,

F IG . 3

or by sliaping a fiat seamless tube by a sériés of 
pressing operations. The éléments may be 
arranged on aircraft in the manner shown in 
Fig. 11, the tubes 50 being individually con- 
nected to headers 63, wliich are located inside 
the fuselage 64 and are curved to the shape of the 
IkkIv. The tubes themselves may be curved to 
conform with the longitudinal curvature of the 
body.

238 ,295 . Chew, Ij., and Jenningrs, W . T . May 14, 1924.

Concentrée or jacketed 
straiyht-tube apparatus. —  
Liquid to be cooled passes 
through tubes n within 
pipes a in a zigzag course 
from the inlet o1 at the top 
to the outlet pl at the 
liottom, chambers 3, 5, 7, 9 
being formed in cover-plates 
o. p to eonnect the ends of 
adjacent sets of tubes n. 
There mav lé  one or more 
tubes n in each pipe a, but 
preferablv seven.

82



CLASS 64 (iii), SURFACE APPARATUS &c.

238 .527 . K.rupp A k t .-G e s ., r .  Aug. 14, 239 ,042 .
1024, [Convention date].

i fl ni * -^ 1
ULT1MHEAT® 
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Straigfit tubes between 
headers. — A surface con
denser in which cooling 
medium, for example sprays 
of water g1 in an air current, 
passes outside steam tul>es B, 
lias tlie spaces between tlie 
tubes or between banks of 
tubes filled with material L 
such as sections of tubing or 
twisted strip métal to add to 
the cooling surface. The 
material may rest on the 
tubes or on perforated plates 
M.

238 ,587 . T hornycroft 6c Co., Xitel., J. Z., 
and D onaldson , T . April 17, 1924.

Headers.—The water inlet header d of a surface 
condenser may be fitted with oue or two valves e 
and the outlet header /  with a valve g in ordar 
that the water may be caused to pass in parallel 
through ail the tubes or in sériés through grou|*> 
h, b\ b2 of the tubes or through some only of 
the tubes. The valves may be formed by two or 
more pivoted parts and the valves in the inlet and 
outlet headers may be connected for simultaneous 
adjustment.

239 ,042 . Solom iac, E . J. E . Aug. 27,
1924.

Plate apparatus; surfaces with studs. rods, and 
like projections. — A casing is divided by iron 
plates *1 into parallel compartments which are 
traversed by tubes or bars 7 preferablv of copper, 
disposed in a staggered arrangement. Heating 
medium such as liofc gases passes up alterna te 
compartments 1. the others 2 conveying air to be 
heated. in a counter-current direction. Per
forated tubes 8 connected to a lieador 9 may be 
provided for blowing out soot Arc. from the heat- 
ing compartments.

240 ,335 . D exter, W . A ., and D ay, C.
Dec. 17, 1924. Right to Patent relinquished.

Expansion and contraction of tubes, providing 
for.—In a combined surface- condenser and feed 
he-ater divided into sections 12, 13 serving as 
interstage and final condensers for steam jet air 
éjectons 10, 11, the tubes in each section are 
attached to a fixed header 17, Fig. 1, at the base 
and hâve separate floating headers 21, 22 at the 
top. Steam and entrained air from the ejector 
10 pass in a circuitous course around baffles 26 
in the section 12, which is evacuated by the ejec-(For Figures see next column.)
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11 discharging into the section 13. Water 
assed first through tho tubes of the section 12 
then through tliose of section 13. The casing 

be of rectangular forin or, when three 
ors are used, of triangular form.

2 4 0 ,6 8 7 . B undy, H . W . Dec. 31, 1024.

Tubes of spécial section. — A 
métal tube, e.g. for use in auto
mobile radiators, is formed from 
stock of such a gauge tliat a single- 
ply tube would be too thin to 
st-and end-long pressure, by
arranging a second ply as shown in Fig. 4 to 
extend about half-way round the tube to 
strengthen it, the two plies being soldered to- 
gether. The tube may l>e of copper of 0.005 inch 
gauge. The thinness of the métal increases tlie 
cooling capacity of the tube. Spécification
220,412, [ Class 83 (ii), Métal articles &c.], is 
referred to.

FIC.4

2 4 0 ,7 3 2 . Xjittle, T . R . March 27, 1025.

Nozzles, flarcd inlets étc. 
on tubes for facilitating 
flow of fluid.—In a con
denser or beat interchanger 
of the type wherein the 
ends of the tubes 2 are 
secured in tube plates 1 
by means of screwed ler- 
rules 4, as shown in dotted 
lines, and packing 3, each 
ferrule 4 is formed vvith

F I C l

an orifice of conoidal or boll-mouthed shape and 
of such a length that its outer end is flush or 
nearly so with the outside of the* tube plate 1, 
while the shoulder 5, which forms the inner end
of the conoidal orifice, is preferably arranged to 
abut the end of the tube 2. In practice, a 
ferrule of the usual type is employed, and after 
screwing it into the tube plate the projecting 
end is first eut off and then the mouth is shaped 
by a suitable tool.

241 ,205 . Nordon Frères. Oct. 13, 1924,
[Convention date].

Plate apparatus. — The air-cooled radiator- 
elements of tanks for oil-cooled electric trans- 
formers and similar electrical apparatus comprise 
parallel thin fiat tubes d set at an inclination to 
the horizontal, as shown, and connected for 
parallel or sériés flow of the oil between headei* 
b , c, which may l>e arranged at the ends of the 
tubes, as shown in Figs. 1, 2 and 6, or above and 
helow a group of tubes, as shown in Fig. 3. The 
header b for the liot oil is connected to the top

of the tank, which preferably lias an upper en- 
largement a\ while the other lieader c is con
nected to the interior of the tank near the bottom. 
The oil may circulate by gravity, or a pump may 
lie used. Tn the arrangement shown in Fig. 6 , 
two pairs of headens are provided on each side 
of the tank the tubes d of one radiator unit alter
nat ing with those of another, and the oil l>eing 
adrnitted to a top corner of each tube and dis- 
charged through a diagonally-opposite corner. The

fï1 ■b

r 6I

group of tubes and headers may be removable as 
a whole. 'I he tubes may hâve undulating surfaces.

The Spécification as open to inspection uuder 
Sect. 91 (3) (a) comprises also the application of 
the éléments to heat-exchange apparatus 
generally. The éléments may be arranged con- 
centrically, or circular, square or polygonal plate 
éléments may be used. This eubject-matter does 
not appear in the Spécification as accepted.

241 ,516 . Intrersoll-R and Co., (Assignées 
of Bancel, P. A.). Oct. 15, 1924, [Convention 
date].

Dixtributing plates in fluid inlets.—In surface 
condensers in .vliicli the cooling tubes D pase 
across the steam space, and in which therefore 
the inlet ends E of the tubes are cooler and hâve 
greater condensing capacity than the outlet ends 
F , the flow of steam from the inlet B is arranged
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so that the steam pénétrâtes to the sanie depth 
at bot h ends of the condenser. This involves 
passage of more steam over the inlet ends E and 
is effected by restrieting the flow of steam at the 
outlet ends E by iusertiug a perforated partition 
P among tliem or by bunching the upper rows of 
tubes together.

The S]>eciHoation as open to inspection under 
Sect. 91 (d) (a) describes also that an inclined 
partition projecting into the steam inlet B may 
be att-ached to the tube-supporting plate J\, a 
valve being arranged in the narrow |*>rtion lead- 
ing to the outlet end F if desineS. The two com- 
partments formed by the plate K may liave 
separate connections to the vacuum pump and 
different degrees of vacuum be maintained in each 
compartment. Each compartment may be divided 
by additional tube-support ing plates and per- 
forated plates be inserted across tho outlet ends 
to dietribute the steam in the separate compart
iments. The steam passing to the two sections of 
the condenser may l>e apj>ortioned bv a curved 
extension of the tube-supporting plate passing 
upwards to the turbine runner and dividing the 
turbine casing. In a further modification, the 
steam inlet and condensate outlet- are arranged 
nearer to the inlet ends E of the cooling tubes 
than to the oulet ends F. This subject-matter 
does not appear in the Spécification as accepted.

ULTIMHEAT® 
VIRTUAL MUSEUM

mers each 
to

241 ,776 . Soc. des Condenseurs D elas.
•lan. 2, 1925, [Convention date].

be exchanged and a sériés of con 
carrying a liquid in its lower jx>rtion 
the fluide to be cooled and in its upper portion 
the vapour generated from said liquid exposed 
to the fluids to lie heated. The containers 16, 
which are preferably exbausted, may be sloped 
and coutain a liquid 18 exposed to a hot fluid 
passing through a duct .‘30. The vapour generated 
is exposed to a fluid to be heated passing through 
a duct 40 and also to another fluid circulated 
through pipes 41. The apparatus may be adapted

FIC.5. 60

________ F IC  2
m44

to transfer heat from boiler gases passing through 
a flue 52, Fig. 5, to air passing through a fine 56 
and water passing through pipes 00, the con
tainers in this case being arranged vertically and 
actiug ae baffles to trap the dust in the waste 
gases which is received in compartment 70 and 
transferred to a pipe 74 by suction or bv a stnearn 
of water. The containers may he formed in the 
shape of V-tubes 16fr, Fig. 11.

Straight tubes beheeen heaiUrs.—Cooling tubes 
pass through the casing 2 within an area bounded 
by the lines A—I and A 1—G 1, leaving converg- 
ing and diverging epaces free from tulies aliove 
and l>elow the tubes. The tubes are arranged ko  
that condensate falls from the base of one tube 
on to the central part of a tube below or falls 
tangentially on to the tube below as shown in 
Fig. 4, the curtains M, M1 of condensate passing 
across the band of tubes in the direction which 
the steam takes.

2 4 2 ,2 3 1 . S n g 'e lh a r t , G . K .,  (Assignée of 
Grady, C. B.). Oct. 30, 1924, [Convention 
date].

Straight-tube apparatus. —  A heat-exchanger 
comprises three or more conduits through which 
are conducted the fluide between which heat is to

242 ,677 . In tern ation al G eneral E lec
tric Co., In c., (Assignées of Allgemeine FAeU- 
tricitdts-Ges.). Nov. 10, 1924, [Convention 
date].

Headers.—In order to obtain water of conden
sation of approximately uniform temperaturs
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ULTIMHEAT® \vith cooling water of varying température, the
l .1 » . | , i  r i I 1* . * * 1--  « U * »

;th of the path of the cooling water is varied lie condenser shown in the Figure, the normal 
î of the cooling water from the inlet d is 

through a valve />, the lower cooling tubes, and 
valves c and through the remainder of the cool
ing tulies. If colder water is to l>e* used, the 
lower tubes are eut ont of the path by opening 
a valve a and closing the valve 6. The water 
then passes through a by-pass tube c arranged 
externally of the condenser. The lower tubes 
may be drained by a valve (not shown) to prevent 
corrosion.

2 4 3 ,0 9 3 . L ancashire D ynam o M otor  
Co., Xitd., and IVîcIieod, R . S . Aug. 29, 
1921.

Plate apparatus.—A heat-exehanger, for cool
ing the internai air of enelosed dynamo-electric 
machines, is formed by bending a sheet A of 
métal into zigzag form so as to provide two 6ets

of alternately-disjiosed parallel ducts a1, a2 and 
connecting together the ends a3 of the walls of 
these ducts in pairs, as by solde ring or brazing, 
so that the two stneanu* of hot and cold air may 
be past?ed separately through tliese ducts. To 
enable the ends a3 to be brougbt together, the 
ends of the loops are eut away at ax and the 
openings are closed by strips of métal a*, a9 at 
right-angles. Tlie lieat-exchanger is placed in the 
lied-plate B, which is provided with cast grooves 
to receive the end-plates a9 and packing to make 
a tight joint between the internai and external 
air stneams, whicli are directed ret>pectively by 
fans c1, c2 along the paths indicated by armws, 
the internai air stream lieing deflected by parti
tions a10, a11., a13. In a modification, the sides 
of the heat-exchangcr are formed by plates aM, 
Fig. 10, and grooves to accommodate these are 
also cast in the lied-plate. According to the Pro- 
visional S|iecification, the lient-exchanger may be 
used for general beat-exchange purposes.

243 ,578 . N ew nes, J ., B irk ett, N ., and 
B irk ett de Son s, X td ., T . M . Feb. 19,
1925.

Loop-tube apparatus.— 
A water-heater comprises 
a casiug in two parts A, B 
bolted together, the upper 
B forming a steam cham- 
ber, the lower A for water 
having two rhambers a, b 
connected by loop tubes j 
mounted on a détachable 
cover-plate h.

Tîeferencc bas been 
directed by the Comp- 
troller to Spécification* 
">000/80, 5780/15, and
120, 102 .

FIC.I
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(A .)—Classified in 14G volumes for each of the followinif periods dealing with ail published spécifications of the 
years 1855 to 1908 :—

1855-1800.
1807-1870.
1877-1883.

1884-1888. 
1889 1892. 
1893-1890.

1897-1900.
1901-1904.
1905-1908.

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

1909-1915. | 1910-1920. | 1921-1925 (i* course oj Publication.)

NOTICE.— The volumes fo r  the periods1921-1925, now in course o f publication, can be obtained sheet by sheet, as 
printed, by payment in advance o f a subscription o f 5s. fo r  each volume including inland postage, or 7s. 6d. induding 
postage abroad.

( A .) — L ist  of C lasses, 1855  to  1908  
(9  periods as above).

1, A cid s , a lk a lies , ox id es, and  sa lts , In org a n ic .
2, A c id s  and  sa lts, O rg a n ic  and  o th e r  ca rb o n  com -

p ou n d s, ( i n c l u d i n g  Dyes).
3, A d v ertis in g  and  d isp la y in g .
4, A eron a u tics .
5, A g r icu ltu ra l a p p lia n ces , F a rm y a rd  a n d  lik e , ( i n c l u d -

i n g  th e  h ou sin g , feed in g , and  tr e a tm e n t  o f  an im a is).
6, A g r icu ltu ra l a p p lia n ces  fo r  th e  tre a tm e n t o f  lan d

a n d  crop s , ( i n c l u d i n g  G a rd en in g  a p p lia n ces).
7, A ir  and  g a s  engin**.
8, A ir  and  gases, C om pressin g , ex h a u stin g , m ov in g , and

oth erw ise  trea tin g .
9, À m m u n itio n , to rp ed oes , exp losives, a n d  pyrotech n ies .

10, A n im a l-p ow cr  en g in es and  m isce lla n eou s  m otors.
11, A rtis te ' in stru m en ts  a n d  m ateria ls .
12, B ea rin gs  a n d  lu b rica tin g -a p p a ra tu s .
13, B ells , g on gs , fo g h o m s , sirens, a n d  w histles.
14, B everages, ( e x c e p t i n g  T ea , coffee, c o co a , a n d  lik e

beverages).
15, B lea ch in g , d y e in g , a n d  w a sh in g  tex tile  m a ter ia ls ,

y a rn s , fa b r ic s , and  th e  lik e . ( e x c e p t i n g  D yes).
16, B ooks, ( i n c l u d i n g  C ards and  ca rd  cases and  the like).
17, B oots  and shoes.
18, B oxes and  cases , ( e x c e p t i n g  T ru n k s, p ortm a n tea u x ,

h an d  and lik e  tra v e llin g  b a g s , ba sk ets , h am p ers, 
and  o th er  w ick erw ork ).

19, B ru sh in g  and  sw eeping.
20, B u ild in g s  a n d  stru ctu res.
21, Casks and  barrels.
22, C einents and  like  com p osition s .
23, C en tr ifu g a l d ry in g , sep a ra tin g , and  m ix in g  m ach in es

and a p p a ra tu s .
24, C h ain s, ch a in  ca b le s , th a ck le s , a n d  sw ivels.
75, C h im n eys and  flues, ( i n c l u d i n g  V e n tila tin g -sh a ft  tops).
26, C losets, u r in a is , ba th s , la v a tor ie s , and  lik e  sa n ita ry

a p p lia n ces .
27, C o in -freed  a p p a ra tu s  a n d  th e  like.
28, C ook in g  and  k itch en  a p p lia n ces , b rea d -m a k in g , and

co n fe c t io n e ry .
29, C o o lin g  and  ice -m a k in g . ( i n c l u d i n g  R e fr ig e ra to rs  a n d

Ice -storin g ).
30, C u tlery .
31, C u ttin g , p u n ch  in g , a n d  p e r fo ra t in g  p a p er , lea th er ,

and  fa b r ic s , ( i n c l u d i n g  th e  genera l tre a tm e n t o f  
p ap er  a fte r  its  m a n u fa ctu re ).

32, D istillin g , co n ce n tra tin g , ev a p o ra tin g , and  con d en sin g
liq u id s , ( e x c e p t i n g  S tca m -en g in e  condensera).

33, D ra in s and  sewers.
34, D ry in g .
35, D y n a m o -e le ctr ic  g en era tors  and  m otors , ( i n c l u d i n g

F r ic t io n a l and  in fluence m a ch in es, m a gn ots , and 
th e  like).

36, E le c tr ic ity , C on d u ctin g  and  in su la tin g .
37, E le c tr ic ity , M ea su rin g  and  testing.
38, E le c tr ic ity , R e g u la tin g  and  d istrih u tin g .
39, E le c tr ic  lam p s a n d  fu rn a ces .
40, E le ctr ic  te leg ra p h s  and té léphon és.
41, E lectro ly s is , ( i n c l u d i n g  E lectro -d ep osition  a n d  E lectro -

p la tin g ).
42, F a b r ics . D ressin g  and fln ish ing w oven and  m a n u fa c -

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

43, F a sten in gs, D ress, ( i n c l u d i n g  Jew ellery ).
44, F aten ing9, L o ck , la tch . b o it , and  o th e r , ( i n c l u d i n g

S a fes  and  stron g-room s).
45, F en cin g , tre llis , and  w ire  netting.
46, F ilte r in g  and o th erw ise  p u r ify in g  liq u id s .
47, F ire , E x tin ction  and  p réven tion  of.
48, F ish a n d  fishing.
49, F o o d  p ré p a ra tio n s  and  food -preserv in g .

50, F u el, M a n u fa ctu re  o f.
51, F u rn aces  a n d  k iln s , ( i n c l u d i n g  B low p ip cs  a n d  b low -

p ipe  b u rn e rs ; S m ith s ’ fo rg e s  and  r ivet h e a rth s ; 
en T* S m ok e a ud fu m es, T rea tin g ).
5^. t  u rn itu re  and  u p h o lstery .
53, G a lv a n ic  b a tteries .
54, G as d is tr ib u tio n .
55, G as m a n u fa ctu re .
56, Glass.
57, G overn ors , S p eed -reg u la tin g , fo r  en g in es and

m a ch in cry .
59, G ra in  and  seeds, T rea tin g , ( i n c l u d i n g  F lo u r  and  m ea l). 

G n n d in g . c ru sh m g . p u lv eriz in g . and  th e  like.
60, G rin d in g  o r  a b ra d in g , a n d  bu rn isln iig .
61, I.'and to o ls  a n d  beuche9 f o r  th e  use o f  m éta l, w ood ,

a n d  ston e  w orkers.
62, ITarness and sa d d lery .
63, I la ts  and  o th e r  h ea d  coverin gs.
64, i le a t in g , ( e x c e p t i n g  F u rn a ces  and  k iln s ; a n d  S toves,

ran ges, and  fireplaces).
65, H in ges, h in g e -jo in ts , a n d  d o o r  and  g â te  fu rn itu re

a n d  accessories , ( e x c e p t i n g  F a sten in gs, L o ck , la tch , 
b o it , and  oth er).

66, H ollow -w a re . ( i n c l u d i n g  B u ck ets. P an s, K ettles, S au ce-
pans, a n d  W ater-cans).

67, H orseshoes.
68, I ly d r a u lic  en g in eerin g .
69, H y d ra u lic  m a ch in e ry  a n d  a p p a ra tu s , ( e x c e p t i n g

P u m ps a n d  o th e r  m ea n s fo r  ra is in g  and  fo r c in g  
liq u id s).

70, Ind ia^ ru bber and  g u tta -p erch a , ( i n c i . d i n g  P la s t ic  c o m 
p o s it io n s  a n d  M a teria ls  o f  con stru ctiv e  u tility , 
o th er  th an  m eta ls  and  stono).

71, In je c te r s  a n d  e je c to rs .
72, Iron  and  Steel m a n u fa ctu re .
73, L abels , ba d ges, co in s , tok en s and  tickets.
74, L a ce -m a k in g , k n ittin g , n ettin g , b ra id in g , and  p la itin g .
75, L am ps, ca n d le s tick s . g a sa lie rs , and  o th er  illu m in a t-

in g -a p p a ra tu s , ( e x c e p t i n g  E lectric  lam ps).
76, L ea th er, ( i n c l u d i n g  T rea tm en t o f  h id es and  skins).
77, L ife -sa v in g . (M a rin e ), and  sw im m in g  a n d  b a th in g

app lian ces.
73. L ift in g , h a u lin g . a n d  lo a d in g , ( i n c l u d i n g  L ow erin g , 

w in d in g , and  u n loa d in g ).
79, L o co m o tiv e s  and  in o to r  veh ic les  f o r  roa d  a n d  ra il,

( i n c l u d i n g  P o r ta b le  a n d  sem i-p orta b le  engines).
80, M echan ism  a n d  m ill g ea rin g .
81, M edicine, su rg ery , a n d  d en tistry .
82, M etals a n d  aJloys, ( e x c e p t i n g  Iron  and  Steel m an u 

fa ctu re ).
83, M etals, C u ttin g  a n d  w ork in g .
84, M ilk ing , ch u rn in g , and  ch eese-m ak ing .
85, M in ing, q u a rry in g , tu n n e llin g , and  w ell-sinking.
86, Mix ing  a n d  a g ita tin g  m a ch in es  and  a p p lia n ces ,

( e x c e p t i n g  C en tr ifu g a l m a ch in es  and  ap p a ra tu s).
87, M ou ld in g  p la s tic  and  p ow dered  su bstan ces, ( i n c l u d i n g

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

88, M usic and m u sica l in stru m en ts.
89, N ails , rivets , boita  a n d  nuts, screw s, and  lik e

fasten in gs.
90, N o n -m e ta llic  élém ents.
91, O iis, fa ts , lu b r ica n ts , ca n d ies , a n d  soaps.
92, O rd n an ce  and  m a ch in e  g u n s
93, O rnam enting .
94, P a ck in g  and  ba l in g  goods.
95, P a in ts , co lo n rs , a n d  varn ishes.
96, P aper, p a s te b o a rd , and  p a p ie r  m âché.
97, P h ilo so p h ica l in stru m en ts. ( i n c l u d i n g  O p tica l,

n a u tica l. su rvey in g , m a th e m a tica l, and  m eteoro- 
lo g ica l instrum ents).

98, P h otog ra p h y .
99, P ipes, tu bes , and hose.

100, P r in tin g , L etterpress and  lith og ra p h ie .
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102, Puni]

103,
104,
105,
106,

111,
112.
113.
114.
115.

o th er  th a n  letterpress o r  lith o g ra p h ie , 
a n d  o th er  m eans fo r  ra is in g  a n d  fo r c in g

. . . . ___ s, ( e x c e p t i n o  R o ta ry  P u m ps).
R a ilw a y  a n d  tra m w a y  vehicles.
R a ilw a y s  and  tra m w a ys.
R a ilw a y  sign a is  and  com m u n ica tin g -a p p a ra tu s . 
R eg ister in g , in d ica tin g , m ea su rin g , and  ca lcu la tin g , 

( e x c e p t i n o  S ig n a lliu g  and  in d ica tin g  b y  signais).
107, R oa d s  and  w ays.
108, R oa d  veh icles.
109, R opes and  cords.
110, R o ta ry  en g in es, p u m p s, b low ers , exh au sters , and  

m eters.
Sew age, T rea tm en t o f ,  ( i n c l u d i n g  M anure).
Sew ing and  em b ro id er in g  
S h ips, b oa ts , and  ra fts , D iv. I.
---------------------------------------------D iv. II .

. ---------------------------------------------D iv. I I I .
116, S h op , p u b lic -b ou se , and  w areh ou se  fittings and

accessories.
117, S ift in g  and  sep aratin g .
118, S ig n a llin g  and  in d ica t in g  b y  s ign a is , (e x c e p t i n o  R a il

w ay  s ig n a is  a n d  com m u n ica tin g -a p p a ra tu s).
119, Sm all-arm s.
120, S p in n in g , ( i n c l u d i n o  the p ré p a ra tio n  o f  fibrous

m a té r ie ls  a n d  th e  d o u b lin g  o f  y a rn s  a n d  th reads). 
S ta rch . gu m , size, g lu e , and  o th e r  stiilen in g  and  

adh e9ive  m a tér ie ls .
S team -en gin es, ( i n c l u d i n o  D eta ils  com m on  to  fluid- 

p ressure  en g in es gen era lly ).
S team  gen era tors . (e x c e p t i n o  F urnaces).
S tone, m a rb le . and  th e  lik e , C u ttin g  and  w ork in g . 
S to p p e r in g  a n d  b o ttlin g , ( i n c l u d i n o  B ottles , ja r s , and  

lik e  vessels).
126, S toves, ranges, a n d  fireplaces.
127, S ugar.
128, T a b le  a r t ic le s  a n d  a p p lia n ces
129, T ea , cofTee, c o c o a , and  lik e  beverages.
130, T o b a cco .
131, T o ile t  a n d  h a ird ress in g  a rtic le s , a n d  p erfu m ery .
132, T oy s , gam es, and  exercises.
133, T ru n k s, p o rtm a n te a u x , h an d  and lik e  tra v e llin g  bags. 

baskets, h a m p ers , a n d  o th er  w ick erw ork .
U m b re lla s , p a ra so ls , and  w aik ing-sticks.
V a lves  and  cock s.
V elocip ed es .
V en tila tion .
W & ehing and  c le a n in g  c lo tlies , d om estic  a rtic les , and 

b u ild in g s
W a tch es , d o c k s ,  and  o th er  tim ek eepers.
W a te rp ro o f and  s im ila r  fa b r ics .
W ea rin g -a p p a . l\.
W e a v in g  and  w oven  fa b rics .
W eigh in g -a p p a ra tu s .
W h eels  fo r  v eh ic les . (e x c e p t i n o  w h e e l s  

tives  and  tra m w a y  and tra c t io n  en g in es ; 
and  tra m w a y  v e h ic le s ; a n d  T oys).

W ood  a n d  w ood -w ork in g  m a ch in ery .
W  ritin g -in stru m en ts  a n d  s ta tio n e ry , a n d  w ritin g - 

a ccessories . ( i n c l u d i n o  E d u ca tion a l ap p lia n ces).

121.
122,
123,
124,
125,

134,
135,
136,
137,
138,

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

145.
146.

f o r L ocom o-
R a ilw a y

(B .)— L ist  of C la sse s , 1909  to  1925  
(3  periods a s  above).

1 (i). C h em ica l p rocesses  a n d  apparatu s- 
1 (ii) , In o rg a n ic  co m p o u n d s  o th e r  th a n  m e ta llic  ox id es, 

h y d ra tes , o x y a c id s , a n d  sa lts , ( i n c l u d i n o  A lk a li 
m a n u fa c tu re  a n d  C ya n ogen  com p ou n d s).

1 (iii) , O xides, h y d ra tes , o x y a c id s , a n d  sa lts, M eta llic ,
( o t h e r  t h a n  A lk a li m a n u fa c tu re  a n d  C yanogen  

com p ou n d s).
2 (i), À ^etylene.
2 (ii) . C ellu lose , N on-fibrous, and  ce llu lo se  dériva tives . 

( i n c l u d i n o  A rtific ia l filam ents, sh eets, and  th e  lik e  
c o n ta in in g  sam e).

2 (iii) , l)y c3  and  h y d r o c a r  b on  s and  h e te ro cy c lic  c o m 
pou n ds and  th e ir  su b stitu tion  d ériva tives .

3 (i), A d vertis in g  and  d isp la y in g  a p p a ra tu s , M ovin g  and
ch a n g in g .

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

4. A eron a u tics .
6 (i) , F a rm y a rd  and  l ik e  a p p lia n ces , (o t h e r  t h a n  ü o u s in g  

and  fe e d in g  a n im a is ).
5 (ii) , H ou sin g  and  fe e d in g  a n im a is , (o t h e r  t h a n  Chaff

and  veee ta b le  cu tters ).
6 (i). C u ltiv a tin g  im p lem en ts and  System s.
6 (i i) .  G a rd en in g  and  lik e  a p p lia n ces , ( i n c l u d i n o  M iscel- 

la n eou s  a g r icu ltu ra l a p p lia n ces).
6 ( i i i ) ,  H a rvestin g  app lian ces.
7 (i) . C om b u stion -p rod u ct a n d  h o t-a ir  engines.
1  (»i), T n tem a l-com b u stion  en g in es. A rra n g em en t and 

d isp os ition  o f  p art9  o f ,  ( i n c l u d i n o  C on stru ction  o f 
p a rts  p e cu lia r  to  in tern a l-com b u stion  engines).

7 (iii) , In tern a l-com b u stion  engines. C a rb u rettin g -ap p a - 
ra tu s , v a p orizers , and  h eaters for.

7 (iv ), In tern a l-com b u stion  en gin es, Ig n it in g  in.
7 (v ), In te rn a l-com b u stion  en gin es. S ta rtin g , stop p in g , 

and  reversing.
7 (v i) , In tern a l-com b u stion  en gin es. V a lves  and  valve

gea r  fo r , ( i n c l u d i n o  O th er m eans a jid  m eth od s  fo r  
re g u ia tin g  and  co n tro llin g  in tern a l-com b u stion  
engines).

8 (i). A ir  and  gases, C om pressing , exh a u stin g , and
inov ing , ( i n c l u d i n o  R ellow s a n d  V a cu u m  and like  

d u stin g  and  c le a n in g  apparatU 9).
8 (i i) .  A ir  a n d  gases, T re a tin g  oth erw ise  th an  b y  c o m 

pressin g , exh a u stin g , and  m oving.
9 (i) , A in raun ition  am i a m m u n itiou  réceptacles.
9 ( i i) ,  T orp ed ocs , exp losives, and  pyrotech n ies .

10, A n im a l-p ow er en g in es and  m isce lla n eou s m otors .
11. Artists* in stru m en ts  a n d  m ateria ls .
12 (i), B ea rin g» and  bearin g-surface^ .
12 (ii) . L u b r ica t in g  passages, ch an n els , réservo irs , and 

ba th s, and  lu b r ica t in g  cans.
12 ( i i i ) ,  L u b r ica to rs  a n d  lu b r ica tin g  b ea rin g -su rfa ces ,

( o t h e r  t h a n  L u b r ica t in g  passages, ch a n n els , réser
v o irs , and  baths).

13. B ells , g on gs , fo g h o rn s , s iren s, and  w hist les.
14 (i), A era tin g  liq u id s , and  gazogènes, se ltzogen es, and 

s ip h on  bottles.
14 (i i) ,  B everages, m a lt  p rod u cts , and  org a n ized  ferm en ts,

( o t h e r  t h a n  A e ra t in g  beverages).
15 (i), D y e in g  and  o th erw ise  tre a t in g  textiles, textile

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

15 (i i) ,  D ye in g , P rocesses a n d  m a ter ia ls  for.
16, B ock s, m erca n tile  fo rm s. and  th e  like.
17 (i). B oots  and shoes. A p p a ra tu s  fo r  m a k in g  and  re- 

p a irin g .
17 (ii) . B oots  and  shoes. C on stru ction  of.
17 (iii) . B oots and  shoes. P ro te c to rs  and  trees  and  o th er  

a ccessories  for.
18. B oxes and  ca  ;es.
19, B ru sh in g  and  sw eeping
20 (i). B u ild in g s  and  stru ctu res , K in d s o r  ty p es  o f.
20 (ii) . B u ild in g s  and  stru ctu res , M isce llan eou s a cces 

sor ies  and  d e ta ils  a p p lica b le  g én éra liy  to.
20 ( i i i ) ,  D oors and W indows and  th e ir  a ccessories .
20 (iv ), F loors , roo fs , w a lls , and  ce ilin gs.
21, Casks and  ba rre ls .
22, Cem ents and  lik e  com p osition s .
23, C en tr ifu g a l m a ch in es  a n d  a p p a ra tu s , ( o t h e r  t h a n

C en trifu g a l fa n s , pum ps, and  reels).
24, C h a in », ch a in  ca b les , sh ack les , and  sw ivels.
25, C h im n eys and  flues, ( i n c l u d i n o  Y en tila tin g -sh a ft  tops).
26, C losets, u rin a is , b a th s , la v a tor ie s , and  lik e  s a n ita ry ^ .

app lian ces.
27, C oin -freed  a p p a ra tu s  and  th e  like.
28 (i), B read -m a k in g , c o n fe c t io n e r y , and  cook in g -a p p li- 

ancos.
28 (ii) , K itc lien  and  lik e  a p p lia n ces  o th e r  th an  cook in g - 

app liances.
29, C oo lin g  and  ice -m a k in g , ( i n c l u d i n o  R e fr ig e ra to rs  a n d

Ice -storin g ).
30, C u tlery .
31 (i), C u ttin g  and  severin g  m a ch in es  fo r  p a p er , leath er, 

fa b r ic s , a n d  th e  like.
31 (i i) ,  P u n ch in g  and  p e r fo ra t in g  m a ch in e s  a n d  h an d  too ls  

fo r  cu tt in g , p u n ch in g , p e r fo ra t in g , and  tea rin g  
p a p e r , lea th er , fa b r ic s , a n d  th e  like.

32. D is t illin g  and  e v a p o ra tin g  liq u id s , ( i n c l u d i n o  Condens-
in g  v a p ou rs  a n d  C rysta lliz in g ).

33. D ra in s  and  sewers.
34 (i), D ry in g  gases, c lo th es , and  m a te r ia ls  in  lon g  lengths.
34 (ii) , D ry in g  System s and a p p a ra tu s . ( o t h e r  t h a n  D rying  

gases. c lo th es , and  m a ter ia ls  in lon g  lengths).
35, D y n a m o-e le ctr ic  g en era tors  a n d  m o to rs , ( in c lu d i n o

F riction a l and  in fluence m a ch in es, m a gn ets , and  the 
lik e ). ,  .

36, E le c tr ic ity , C on d u ctin g  and  in su la tin g . J
37, E le c tr ic ity , M easu rin g  and  testin g , ( i n c l u d i n o  E lectric

résistan ces and  in d u ctan ces).
38 (i). E le c tr ic  cou p lin g s , a n d  cu t-ou ts  o th e r  th a n  eloctro- 

m a g n e tic  and  th erm a l.
38 (i i) ,  E le ctr ic  cu rren ts . C on vertin g  and  tra n sform in g  

o th er  th an  b y  r o ta r y  co n v e rte rs  and  ro ta ry  traus- 
fo rm e rs , and  condensera.

38 (iii) , E le ctr ic  m o to r  co n tro l System s and m o to r  and 
l ik e  con tro llers . «

38 (iv ), E le ctr ic  su p p ly  and transm ission Systems and 
a p p a ra tu s  not oth erw ise  p rov id ed  fo r . I

38 (v ), E le ctr ic  nw itches and  e le ctro m a g n e tic  and  therm al
cu t-ou ts . ( o t h e r  t h a n  M otor  a n d  lik e  con tro llers).

39 (i), E le ctr ic  la m p s. A rc  a n d  In can descen t-arc . and
vacu u m  o r  low -p ressu re  a p p a ra tu s  fo r  e le ctr ic  d é 
ch a rg es  th ro u g h  gases o r  vapou rs.

39 (i i) ,  E le ctr ic  lam ps. In can descen t.
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39

40

40

40
40

40
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51

52
52
52

52

(iii) . H ea tin g  b y  e le c tr ic ity . ( i n c l u d i n o  E le ctr ic  fu rn a ces  
and  ovens).

( i )  , E le c tr ic  s ig n a llin g  System s and a p p a ra tu s . 
t h a n  T e legra p h s  a n d  T éléphonés).

( i i )  , P h on ogra p h s , g ra m op h on es , and  lik e  Sound 
«  m itt in g  a n d  re p ro d u c in g  instrum ents.
( i i i )  , T e legra ph s, E lectric . '
( iv ) , T é léph on és and  té lép h on é  System s and a p p a ra tu s , 

E lectric .
(v )  , W ire less  s ig n a llin g  and  co n tro llin g .

41, E le ctro ly s is , ( i n c l u d i n o  E lectrod ep os ition  a n d  E lectro-

42 (i), F a b rics , F in ish in g  and  dressing .
42 (i i) ,  F a b r ice , T rea tin g  o th erw ise  th a n  b y  fin ish in g  and 

dressing .
43, Fa8tening8, D ress, (c o m p r i s i n ç  B uck les, B u ttons,

J ew e lle ry , a n d  c e r t a i n  o t h e r  f a s t c n i n ç *  s p e c i a l l y  
a p p l i c a b l e  t o  i c e a r i n o - a p p a r e l ) .

44, F asten in gs, L o ck , la tch , b o it , and  o th e r , ( i n c l u d i n ç
S a fes  and  stron eroom s).

45, F en cin g , tre llis , a n d  w ire-netting.
46, F ilte r in g  and  oth erw ise  p u r ify in g  liq u id e .
47 (i), F ire-escapes and  (ire and  tem p éra tu re  alarm a.
47 (ii) , F ire -ex tin gu ish in g  a n d  fire p reven tin g  a n d  m in i- 

m i zi ng.
48, F ish  a n d  fishing.
49, F ood  p rép a ra tion s , food -p reserv in g , a n d  th e  lik e .
50, F u e l, M a n u fa ctu re  o f.
51 (i), F u rn a ces  and  k iln s . C om b u stion  a p p a ra tu s  o f. 

( i n c l u d i n g  D eta ils  in  co n n e ctio n  th erew itb ).
( i i) ,  F u rn a ces  and  k ilns fo r  a p p ly in g  a n d  u tiliz in g  bea t 

o f  com b u stion , (o t h e r  t h a n  C om b u stion  a p p a ra tu s  
a n d  d eta ils  in  co n n e ctio n  th erew ith ).

52 (i), F u rn itu re , F ittin g s  and  d eta ils  a p p lica b le  g en era lly
to , a n d  a rtic le s  o f  fu rn itu r e  n o t  o th erw ise  prov id ed  
for.

( i i )  , F u rn itu re  fo r  s ittin g  and  ly in g  upon .
( i i i )  . T a b les , desks, and  le a f tu rn ers  and  holders.
( iv )  , T p h o ls te ry , w a ll fu rn itu re , screen s, a n d  look in g - 

glasses.
(v ) , W in dow , s ta ir , and lik e  fu rn itu re , b ra ck ets , rack s, 

and  stan ds. ( i n c l u d i n o  A n tim a ca ssa rs  a n d  T a b le
and lik e  covers).

53. O a lv a n ic  ba tteries.
54, G as d is tr ib u tion .
55 (i), C ok in g  and  gaa-producers.
55 (i i) ,  G as m a n u fa c tu re  o th er  th an  g a s-p rod u cers  and 

retorts.
56, G lass.
57, G overn ors , S p eed -regu la tin g , fo r  en g in es  and

m a ch in ery .
58, G ra in  a n d  seeds. T rea tin g , ( i n c l u d i n o  F lo u r  and  m eal).
59, G rin d in g , c ru sh ln g , p u lv eriz in g , and  th e  like.
60, G rin d in g  o r  a b ra d in g , and  bu rn ish in g .
61 (i), l ïa n d -to o l, b ru sh , m op , and  lik e  handles.
61 (i i) ,  H and to o ls , (o t h e r  t h a n  W ren ch es  and  b o it , n a il, 

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

61 ( i i i ) ,  W ren ch es and  b o it , n a il, screw , and  lik e  in sertin g  
a n d  e x tra c t in g  tools.

62, Ifarn ess and  sadd lery .
63, H ats and  o th er  liead  coverin gs.
64 (i), H ea tin g  liq u id s  and  gases.

( i i )  , H eatin g  Systems a n d  a p p a ra tu s . (o t h e r  t h a n  H eat
in g  liq u id s  and  gases a n d  S u r fa ce  a p p a ra tu s  fo r  
cffectin g  tra n s fe r  o f  heat).

( i i i )  , S u r fa ce  a p p a ra tu s  fo r  e ffectin g  tra n s fe r  o f  heat,
(o t h e r  t h a n  A p p a ra tu s  in  w hich  th e  h ea t is tran s- 
fe rre d  fro m  p ro d u cts  o f  com b u stion ).

( i )  , D oor  and  g â te  op érâ t in g -a p p lia n ces , fu rn itu re , and  
accessories , (o t h e r  t h a n  F asten in gs. L ock , la tch , 
b o it , and  o th e r  a n d  H inges and  p ivots).

( i i )  , H inges a n d  pivots.
H ollow -w a re , ( i n c l u d i n ç  B u ck ets, P a n s , K ettles, 

S a u cep an s, a n d  W a te r  cans).
67, H orseshoes.
68 (i), E x ca v a tin g  ea rth  and  ro ck , boom s, b u oy s , can a ls  

and  r ivers , fe rr ie s , and  w a ter  su p p ly .
(ii) , S u ba qu eou s b u ild in g s  and stru ctu res , d iv in g , and 

ra is in g  su nk en  sh ips and  o b je c ts .
( i )  , n y d e a u lic  a p p a ra tu s  n ot o th erw ise  p rov id ed  for.
( i i )  , l ly d r a u lic  presses, m eters, m o to rs , a n d  lik e  

a p p a ra tu s  fo r  use w ith  h igh  pressures.
( i i i )  , S p ra y -p rod u cers  a n d  liq u id -d is tr ib u tin g  sp rin k lers  

and nozzles.
In d ia ru b b e r  and  g u tta p erch a , ( i n c l u d i n o  P la s t ic  c o m 

p osition s  a n d  M ateria ls  o f  co n s tru ct iv e  u t i l ity  o th er  
th a n  m eta ls  a n d  stone).

71. T n jectors  and  e jectors .
72. I ro n  and  Steel m a n u fa ctu re .
73. L a b e ls , ba d ges, co in s , tok en s, and  tick ets .
74 (i), B raid  and  b ra id in g -m a ch in es , c ro ch e t , la ce  and  lace- 

m a k in g , a n d  n et-m a k in g  m ach ines.
74 (ii) , K n itt in g  and  k n itted  fa b rics .
75 (i), B u rn ers  and  b u rn e r  fittings.
75 (ii) , L a m p  ch im n ey s , g lob es , lenses, s liades, reflectors, 

and  sm u t-ca tch ers , a n d  h o ld ers  th e re fo r .

64

64

65

65
66.

68

69
69

69

70.

75 (iii) , L a m p s f o r  lig h tin g  and  h eatin g , D eta ils  and  a cces 
sor ies  a p p lica b le  g en era lly  to ,  ( i n c l u d i n o  L ig h tin g  
b u rn ers. p ip es , c ig a rs , and  the like).

75 (iv ), L a m p s fo r  lig h tin g  and  h eatin g . K in ds o r  ty p e s  o f, 
( i n c l u d i n o  L ig h tin g , S ystem s o f) .

76, L ea th er , ( i n c l u d i n o  T rea tm en t o f  h id es and  skins).
•7, L ife -sa v in g , (M a rin e), a jid  sw im m in g  and  b a th in g  

app lian ces.
78 (i), C on veyers and  e lev a tors  fo r  d e a lin g  co n tin u o u s ly  

w ith  a r t ic le s  and  m a te r ia ls  in bu lk .
78 (ii) . L ift in g , low er in g , a n d  h a u lin g  n ot o th erw ise  p ro 

v id ed  for.
78 (iii) . L ifts , h o ists . and  ja ck s .
78 (iv ), L oa d in g  and  u n lo a d in g , ( i n c l u d i n o  T ra n sp orter?  

and  crânes).
78 (v ), W in d in g  and  p a y in g -o u t a p p a ra tu s  fo r  l ift in g ,

low er in g , a n d  h a u lin g , ( i n c l u d i n o  P u lle y -b lo ck s  and  
th e  like).

79 (i). L o co m o tiv e s  and  tra m w a y , tra c t io n , p o rta b le , and
sem i-p orta b le  engines.

79 (i i) ,  M otor  v eh ic les . A rra n g em en t a n d  d isp os ition  o f  
d r iv in g , tra n sm iss ion , b a la n ce , and  reversing  
g e a r in g  on.

79 (iii) , M otor v eh ic les . A rra n g em en t and  d isp os ition  o f  
p a rts  o f ,  n o t  o th erw ise  p rov id ed  fo r , ( i n c l u d i n o  
C on stru ction  o f  p a rts  p ecu lia r  to  m o to r  veh icles).

79 (iv ), M otor veh icles , F ram es a n d  u n d e rca rr ia g e  w ork  o f.
79 (v ), M otor  veh ic les  a n d  lo com otiv es , S teerin g  a n d  con -

tro llin g .
80 (i), G ea rin g , B e lt, rop e , ch a in , too th ed , and  fr ic t io n ,

a n d  g e a r in g  f o r  co n v e r tin g  a n d  son v ey in g  ro ta ry  
o r  re c ip ro ca t in g  m otion .

80 (i i) ,  G ea rin g , V a ria b le -sp eed , drfferentia l, am i reversin g , 
and  fo r  s top p in g  and  s ta rtin g , and  s h a ft in g  a n d  its
accessories.

80 ( i i i ) ,  L in k -w ork , ca m s  a n d  ta p p ets , and  ra tch e t  and  
screw -an d-nu t gearin g .

80 (iv ), M ech an ism  n o t  o th erw ise  p rov id ed  fo r .
81 (i), D is in fe c tin g  and  d eod oriz in g , a n d  m ed ica l a n d  lik e

p rép a ra tion s .
81 (i i) .  M ed ica l, su rg ica l, and  d en ta l a p p lia n ces .
82 (i), M etals. E x tra ct in g  and  relin ing , a n d  a lloys.
32 (i i) ,  W ash in g  g ra n u la r , p ow d ered , and  lik e  m a ter ia ls , 

and  a m a lg a m a tin g , c lea n in g , c o a t in g , and  gran u - 
la tin g  m etals.

83 (i), C asting  and  m o u ld in g  m eta ls .
83 (i i) ,  M étal a r t ic le s  and  fo rm s , C om b in a tion  a p p a ra tu s 

and  p rocesses sp e c ia lly  d esign ed  fo r  p ro d p c in g  and 
treatin g .

83 ( i i i ) ,  M etals. C utting.
83 (iv ), M eta ls , W ork in g .
84, M ilk in g , b u tter-m a k in g , and  ch eese-m ak ing .
85, M in in g, q u a rry in g , tu n n e llin g , a n d  w ell-sinking.
86, M ix in g  and  a g ita t in g  m a ch in es  and  app lian ces.
87 (i). B rick s, b u ild in g  a n d  p a v in g  b lo ck s , s labs, tiles , 

and  p o ttery .
87 (i i) ,  M ou ld in g  p la s tic  a n d  p ow d ered  su bstan ces, ( i n c l u d 

i n o  C a stin g  su bstan ces  o th e r  th a n  m eta ls  a n d  
Presses, M ech an ica l).

88 (i). M usica l in stru m en ts , A u tom a tic .
88 (ii) . M usic a n d  m u sica l in stru m en ts  o th er  th a n  au to -

m atic .
89 (i), B olts , stu ds, n u ts , w ash ers, a n d  rivets.
89 (ii) , H ook s, n a ils , co tte rs , p ins, Staples, w edges, and 

w ood-screw s.
89 ( i i i ) ,  N a ilin g  and  s ta p lin g  a n d  w ire-stitch in g .
90, N on -m eta llic  élém ents.
91, O ils. fa ts , lu b r ica n ts , ca n d ies , and  soaps.
92 (i), O rd n an ce  and  m a ch in e-gu n  ca r r io g e s  and  m ou u t-

ings.
92 (ii) , O rdn an ce a n d  m a ch in e  guns.
93, O rnaraenting.
94 (i), P a ck in g  and  w ra p p in g -u p  fo r  tra n s it  and  storage ,

( i n c l u d i n o  B a lin g).
94 (ii) , P a p er b a gs , sacks, w ra pp ers, an J th e  lik e . ( i n c l u d 

i n o  M ak ing  envelopes).
95. P a in ts , p a in t in g , and  th e  like.
96, P aper, p a steb oa rd , and  p a p ier  mAch6.
97 (i), O ptica l Systems and a p p a ra tu s.
97 (ii) , S u rv ey in g , n a v ig a tio n a l, and  a s tron om ica l in s tru 

m ents.
97 ( i i i ) ,  T h erm ora eters , m e te o ro lo g ica l and  m a th em a tica l

in stru m en ts, a n d  m isce lla n eou s  p liilo sop h ica l in 
strum ents.

98 (i). P h o to g ra p h ie  ca m é ra s  a n d  a u x ilia r y  a p p a ra tu s
th ere for .

98 (i i) .  P h o to g ra p h ie  p rocesses  and  a p p a ra tu s  o th e r  th an
fo r  ta k in g  p h o to g ra p h s , ( i n c l u d i n ç  P h o to g ra p h ie  
p la tes , films, and  papers).

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

99 ( i i) .  P ipes , tu bes , and  h ose , ( o t h e r  t h a n  J o in ts  and 
cou p lin g s  for).

100 (i), F eed in g  and  d e liv e r in g  w ebs a n d  sheets.
100 (i i) ,  P r in t in g  p rocesscs  and  a p p a ra tu s , ( o t h e r  t h a n  T y p *  

se ttin g  and  com po^ ing).

.
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VIRTUAL MUSEUMIUD, T y p e  rnakiug, settin g , a n d  com p os in g , ( i n c l u d in g  
' T y p e -b a r-m a k in g  m ach in es).

100 (iy), T y p ew riters  a n d  lik e  m a ch in es.
_ . . .  — I vû vi/, P u m p s, I te c ip ro ca tin g , fo r  liq u ida , (i n c l u d i n g  Steam -

en g in e  a ir -p u m p s a n d  C om bin ed  p u m p s fo r  liqu ida  
a n d  gases).

102 (ii) , W a te r  a n d  o th er  liq u ida , and  sem i-liq u id s, R a is in g  
a n d  fo r c in g  o th erw ise  th a n  b y  pum ps.

103 (i), B ra k es  a n d  re ta rd in g -a p p a ra tu s .
103 (i i) .  R a il a n d  r o a d  veh icles . D eta ils  a p p lica b le  gen er

al ly  to.
103 (iii) , R a ilw a y  a n d  tra m w a y  veh icles , A ccessories  for. 
103 (iv ), R a ilw a y  a n d  tra m w a y  veh icles , B o d y  d e ta ils  and  

k in d s o r  ty p es  of.
1C3 (v ), R a ilw a y  a n d  tra m w a y  veh icles , D ra u g h t, cou p lin g , 

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

u n d e r fra m e  d eta ils  o f.
104 (i), R a ilw a y  a n d  tra m w a y  crossin gs  a n d  p o in ts  and  

sw itches.
104 (i i) ,  R a ilw a y  a n d  tra m w a y  p erm a n en t w a y  o th e r  th an  

cross in g s  a n d  p o in ts  a n d  sw itch es, a n d  ra ilw a y  and  
tra m w a y  System s o th er  th a n  e lectric .

104 ( i i i ) ,  R a iiw a y s  a n d  tra m w a y s, E le ctr ic , ( i n c l u d i n g  
E le ctr ic  tra ction ).

105, R a ilw a y  s ig n a is  a n d  com m u n ica tin g -a p p a ra tu s .
106 (i), C a lcu la tin g , co u n tin g , and  ca sh -reg isterin g  

a p p a ra tu s .
106 (ii) , D y n a m om oters , ga u ges , m ea su res o f  len g th , steam - 

en g in e  and  lik e  in d ica to rs , a n d  testin g -ap p aratu s- 
106 ( i i i ) ,  F a res  a n d  ad m iss ion -fees  ch eck in g , rév o lu tion  and 

speed  in d ica tors , a n d  od om eters .
106 (iv ), In d ica t in g , re cord in g , a n d  reg is te r in g  a p p a ra tu s  

n o t  oth erw ise  p rov id ed  fo r .
106 (v), M easured  q u a n tit ie s  d e liverin g , m ea su res  o f  cap a - 

c i t y ,  a n d  sa m p ü n g  liqu ids.
107, R o ? d s  and  ways.
108 (i), R o a d  veh icles , B o d y  d e ta ils  a n d  k in d s o r  ty p e s  o f. 
108 (ii) , R oa d  v eh ic les , U n d e rca rr ia g e  d e ta ils  a n d  d ra u g h t 

a p p lia n ce s  for.
108 ( i i i ) ,  S p rin gs  a n d  v ib ra tion -d a m p ers .
109, R op es and  cords.
110 (i), C en tr ifu g a l and  screw  fa n s  a n d  pum ps.
110 (ii) , R o ta r y  en g in es, pum ps, b low ers, exh au sters , and 

m eters , ( i n c l u d i n g  R o ta r y  pum p p lant).
110 (iii) . T u rb in es  and  rea ction w h ee ls  a n d  m o to r  p ow er 

p lan t.
111, Sew age, T rea tm en t o f ,  ( i n c l u d i n g  M anure).
112, S e ^ in g  a n d  e m b ro id er in g .
H J (i), S h ip  and b o a t  fittings a n d  accessories , a n d  pon- 

to o n s  and  ra fts .
113 (ii) , S h ips a n d  b oa ts , K in d s o r  ty p e s  a n d  stru ctu ra l 

d e ta ils  o f.
114, S h ips, b oa ts , a n d  ra fts , P ro p e llin g , s teerin g , and  

m a n œ u vrin g .
115, S h ips, b oa ts , and  ra fts , R ig g in g , sa ils , and  sp ars  fo r , 

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

116, S h op , p u b lich ou se , a n d  w areh ou se  fittings and  a cces 
sories.

117, S ift in g  and  sep aratin g .
118 (i), In d ica to r s  a n d  b u rg la r  and  l ik e  a la rm s.
118 (i i) .  S ign a is , ( i n c l u d i n g  M arin e  signais).
119, S m allarm s.
120 (i), S p in n in g , P ré p a ra tio n  o f  fibrous m a te r ia ls  fo r , 

( i n c l u d i n g  O bta in in g , op en in g , ca rd in g , a n d  lik e  
trea tm en t o f  fibres in  genera l).

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

120 ( i i i ) ,  Y a rn s  and  th rea d s  a n d  m isce lla n eou s  sp in n in g  
a ccessories  and  p rocesses and  trea tm en t o f  fibres. 

121, S ta rch , gtirn, s ize , g lu e , a n d  o th e r  stiffen ing a n d  adhe- 
sive  m ateria ls .

122 (i), E n gin e a n d  lik e  cy lin d ers , con n ectin g -rod s , cross- 
h ead s a n d  gu id es , flyw heels, p iston -rod s , and 
p istons.

122 (i i) ,  S team -en gin e d is tr ib u tin g  and  exp a n sion  valves an i 
va lve g e a r  and  v a lv e -a ctu a tin g  arran gem en ts  ther^! 
fo r .

122 (iii) , S team  en g in es, K in d s o r  ty p es  o f  a n d  d eta ils  not 
o th erw ise  p rov id ed  fo r ,  ( i n c l u d i n g  S team  and other 
flu id -pressu re  h a m m ers  a n d  presses).

122 (iv ), S team  en g in es, R eg u la tin g  o r  co n tro llin g , startine 
stop p in g , and  reversing .

122 (v ), Stufling-boxes and  su b stitu tes  th e re fo r , (includirm
P a ck in g  th ere for ).

123 (i), L iq u id -lev e l re g u la tin g , in d ica tin g , a n d  registerin^
in cru sta tio n  a n d  co rro s io n  p reven tin g  and  remov- 
ing, and  d o o r  lid s  a n d  cov ers  fo r  res istin g  flnjj 
p ressure.

123 (ii) , S team  gen erators .
123 (iii) , S team  sep a ra tors  and  su perh eaters.
124, S tone, m a rb le , and  th e  lik e , C u ttin g  and  w orking.
125 (i), B ottles , ja r s , a n d  lik e  vessels, ( i n c l u d i n g  Kon- 

refillab le  b ottle , ja r s , and  vessels).
125 (ii) , B ottles , ja r s ,  and  lik e  vessels, F illin g , open in g , and 

c lo s in g , ( o t h e r  t h a n  S topp ers , lid s , covers , and 
capsu les).

125 (iii) , S topp ers , lid s , covers , a n d  ca p su les , B ottle , jar 
a n d  like.

126, S toves, ranges, and  fire-places.
127, S ugar.
128, T a b le  a r t ic le s  and  app lian ces.
129, T ea , eoffee, c o co a , and  lik e  beverages.
130, T ob a cco .
131, T o ile t and  h a ird re ss in g  a rtic les , and  p erfu in ery .
132 (i). A m u sem en t a n d  ex erc is iu g  a p p a ra tu s  o th er  than 

gaines a n d  toys.
132 (ii) . Gaines.
132 (iii) , T oys.
133, T ru n k s, p ortm a n tea u x , h an d  and lik e  tra v e llin g  bags,

baskets, h am p ers, a n d  o th e r  w icker-w ork .
134, U m b rella s , p a ra so ls , and  w alk in gstick s .
135, V a lves and  cock s.
136 (i). C ycle , v e loc ip ed e , a n d  lik e  v eh ic le  b ra k es , steering- 

m ech an ism , and  m isce lla n eou s  accessories.
136 (ii) . C ycle , v e loc ip ed e , a n d  like  v eh ic le  driving- 

m ech a n ism , ( i n c l u d i n g  H u m an -pow er driving- 
m ech a n ism  f o r  a p p a ra tu s  o th er  th a n  veh icles).

136 (iii) . C ycles, ve loeipedes, a n d  like  veh icles , K inds or 
typ es a n d  s tru ctu ra l d eta ils  o f.

137, V en tila tion .
138 (i), W a sh in g  a n d  c le a n in g  b u ild in g s  and  dom estic 

a r t ic le s  o th e r  th a n  c lo th e s  and  d ry  c le a n in g  clothes 
and  o th er  a b sorb en t m ateria ls .

138 (i i) ,  W a sh in g , m a n g lin g  a n d  w rin g in g , iron in g , and 
s ta rch in g  clothes.

139, W a tch es , d o c k s ,  and  o th er  tim ek eepers.
140 W a te rp ro o f and  lik e  fa b rics .
141, W ea rin g -a p p a re l.
142 (i), L oom s, Drivincr, reversin g , stop p in g , and  starting, 

and  loom  sh ed d in g-m ech an ism  and p a tte rn  carris. 
ch a in s, su r fa ce s , and  th e  like.

142 (ii) , L oom s, K in d s  o r  typ es o f ,  and d e ta ils  n o t  other
w ise p rov id ed  fo r .

142 ( i i i ) ,  L oom s, W e ft  su p p ly in g , in sertin g , beating-up, 
cu ttin g , d ou b lin g , and  tw istin g  in.

142 (iv ), W oven  fa b r ic s  a n d  a r t ic le s , a n d  w a rp in g , leasing, 
b a îlin g , and  b ea m in g  y a rn s , ( i n c l u d i n g  P ile  fabrics 
a n d  F lo o r  coverin gs).

143, W eigh in g -a p p a ra tu s .
144 (i), W heels f o r  v eh ic les , ( o t h e r  t h a n  W heel tyres, 

P n e u m a tic  and  o th e r  e la s t ic , and  rim 9 fo r  use
th erew ith ).

144 (ii) , W heel ty res , P n e u m a tic  and  o th er  e lastic . and
rim s fo r  use th erew ith .

145 (i), W oo d , C u ttin g , ( o t h e r  t h a n  Saw ing).
145 (ii) , W oo d , W ork in g , ( i n c l u d i n g  Saw ing).
146 (i), F ilin g  p a p er  and  lik e  sheets. .Æ fol
146 (i i) ,  S ta tion ery , w a fers  and  seals, educational

a p p lia n ces , a n d  c ip h ers  and  codes.
146 ( i i i ) ,  W ritin g -in stru m en ts , ink , and  récep ta cles  for 

w ritin g  m ateria ls .

F I F T Y  Y E A R S  S U B J E C T  I N D E X ,  1861-1910.
A subject index of ail complété spécifications for the period 1861-1910 is published in 271 volumes 

corresponding to the new sériés of Illustrated Abridgment Classes (List B above). To some extent the headings 
in the “ F ifty Years Subject Index”  may be regarded merely as a compilation of the corresponding lieadings 
in the abridgment volumes, and, so far as this is the case, the Index may be used with the abridgments. But, 
generally speaking, the headings represent an improved and extended classification of matter, and it mav 
often be found more convenient to use the "F ifty  Years Subject Index”  with the Spécifications, as the 
contents of the new Index headings will not alwavs be found collected in any one Abridgment Class.

For a continuation of the “  Fifty Years Subject Index,” the searcher should consult the Abridgment 
Volumes for the periods 1909-15 and 1916-20 and the annual and quarterly indexes from 1921 onwards.

The volumes are issued at sixpence each, post free.
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