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EXPLANATORY NOTE

The contents of this Abridgment Class may be seen from its Subject-matter Index, wliich includes ail 
index headings, subheadings. and subdivisions allotted to this Class. as well as cross-references under 
them, although there may be no cases affected within the period covered by this volume. For further 
information as to the classification of the subject-matter of inventions, référencé should be made to the 
I hridgment-Class and Index AV//, published at the Patent Office, 25, Southampton Buildings, Chanoery 

La 11e. W.C.2.
Tt should be borne in mind that the abridgments are merely intended to serve as guides to the 

Spécifications, which must themselves be consultée! for the details of any particular invention. Printed 
Spécifications, price 1 may be purchased at the Patent Office, or ordered by post, no additional 
charge being made for postage.

SUBJECT-MATTER INDEX

Abriâgments are printed in the chronologica.1 order of the Spécifications to which they refer, and this index quotes only 
the year and number of each Spécification.

S u r fa c e -a p p a r a t u »  fo r  eftectingr t r a n s ­
fe r  o f  h e a t , (other than Apparatus in which 
the heat is transferred from products of combus­
tion, e.g. steam - generators ; superheaters, 
steam).

This heading includes only the construction of 
apparatus composed o f several plates, tubes, and 
other cléments presenting relatively large surfaces 
to the heating or cooling medium in comparison 
with the volume o f the medium to be heated or 
cooled.

Adaptations and arrangements of surface apparatus 
fo r  spécial purposes are indexed only under 
separate headings, such as Cooling gases &c., 
[CVass 2 91  ; Distilling &c., [ Class 3 2 ]  ; Heat­
ing water &c., [C7«s« 6 4  (i) ] .

cieauing mechanically. See Class 9 9  (ii).
coil-tube apparatus. '09. 2819. 6930. 13,716. 

23,363. 23,961. 24,074. 10. 6285. 6795. 6796. 
'11. 2022. 6308. 27,823. '12. 2812. 11,436. 
14,332. 23,403. 26,355. '13. 1704. 8110. 8217. 
14,502. 17,410. 27,499. 29,061. '14. 5041. 5308. 
8235. 16,505. 20,022. 22,720. '15. 11,015.

concentric plate apparatus. See plate apparatus 
belote.

drip-interception devices. See straight-tube appa­
ratus (mise.) belote.

filling-pieces for tube-plate joints. See Class I
9 9  (i).

fiat tubes, apparatus with. Ses plate apparatus
belouj.

incrustation and corrosion, preventing and remov- I 
ing. See Class 1 2 3  (i).

making and treating by operations of interest 
apart from product. See separate headings, 
such as Electrolysis &c., [Class 4 1 ]  ; Metals, 
Bending &c., [Class 8 3  (iv V

(513) W t  32733-2778 500 5/21

S u r fa c e -a p p a r a t u s  fo r  e lfectin g - t r a n s ­
fe r  o f  h e a t — cont. 

miscellaueous—
air accumulation, preventing. '15. 6789. 
annular headers connected by curved tubes. 

'09. 14,640.
apparatus with passages of constant area. '11. 

29,144.
bowed tubes between headers. '11. 8112. 
casings, con-tructions aud forms of. 09. 2049.

'13. 19,970. 25,782 14. 5749. 16,219. 
distributing liquids on outside of tubes, cylin- 

ders, and the like. '11. 25,800. 
distributing plates. '14. 367. 24,430. 24,605. 
gilled chambers formed with zigzag passages. 

15. 16,640.
headers, constructions and forms of. '10. 

24,162. 11. 20,634. '12. 8023. '13. 15,531. 
14. 434. 20,991. 15. 17,236. 

heat-excliaugers bodily removable from casiug.
'12. 12,599.

iulet and outlet pipes slidably détachable from 
casing. '09. 12,370.

longitudinal partitions aud baffles, spécial 
arrangements of amongst tubes. ’09. 7321. 
17.255. '10. 10,112. 25,560. 27,772. '11.
7023. 12,349. '12. 13,727. 

preventing leakage between tubes. 13. 28,515. 
spécial inaterials for making. '09. 23,638. '14. 

23,445.
studded surfaces. 11. 19,280. 
tube-filled tulles. 09. 30,404. 
tubes of spécial materials. '12. 28,012. 
tube-plates, constructions and forms of. 09. 

2049. 12,199. 23,751. 11. 4775. 15,890. '12. 
27.800. 13. 8357. 26,970. '14. 19,567. '15. 
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CL ASS 64 (iii).

SURFACE APPARATUS FOR EFFECTING  
TRANSFER OF BEAT,

[otlier than APPARATUS IN WHICH THE IIEAT IS TRANSFERRED 

FROM PRODUCTS OF COMBUSTION],

Patents bave )>cen jrranted in ali cases, unless otherwise statcd. Drawings accompany thc Spécification whcre the 
abridgment is illustrated and also whore the words Drawingt to Spécification follow the date.

A.D. 1909.

198 . G ile t ta ,  C. April 11, 1908, [Convention date].
S e r p e n t in e  - tu b e  

apparatus. ■— Relates to 
apparatus for cooling 
the air in cold-storage 
rooms, trueks, refrigera- 
tors, schools, r e s ta u ­
rants, hospitals, <&c. Air, 
w ith d ra w n  from the 
upper part of the cool- 
ing-chamber 5, is forced 
by a fan 3 through a 
sinuous corrugatcd pipe 
2 immersed in ice, and 
d ow n w a rd s th rou g h  
gratings 7, on which 
lu m p s o f  c a lc iu m  
chloride are placed, back 
to the cooling-chamber.
Moisture condensed in the pipe 2 is drawn off by a cock 15.

779 . B r ü c k e . O. Jan. 12.
Conccntric straight - tube apparatus. — The I central column b, being admitted from a tube 

liquid to be heated or cooled rises up the | a, and, passing through apertures d, trickles 
513 l  A
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don’n the outer side of 
the column. The treat- 
in g -m e d iu m  e n te r s  
through the rose dis­
t r i b u e r  g, bubbling 
through the liquid in 
the tube b, and also 
through the tube h, 
passing over the surface 
of the thin layer of 
liquid falling in the 
annulus m. The exit 
for the treating-medium 
is at i, and for the 
liquid at / .  The direc­
tions of flow mav be 
reversed, i.e., the liquid 
an d  treating - medium 
may enter the annulus 
first, the thin layer 
being in this case on the 
inside of the inner 
column. In a modifica­
tion, the direct heating 
&c. is supplemented by 
a jacket upon the inner 
column through which 
the medium flows.

2 04 9 . F a w c e t t ,  P r e s to n ,  <Si Co., and 
S h ie ld , H . Jan. 28.

C a sin gs. — An 
A d am son  r in g  
jo in t ,  consisting 
o f rectangularly 
lient p la te s  d,
Fig. 2, witli or 
without an inter- 
mediate plate ?. 
is applied to the
tube-plates c1 of the heating-belt of an evapo- 
rator. The tube-plates c1 abut at the wall of 
the evaporator, Fig. 1, and lie between the 
flanges a1, b1 of the body plate a and the belt 
shell plate b respectively. The joint plates d, e 
are here brought up together to form a solid 
T-piece lving between the tube-plates c1 and 
the horizontal and vertical flanges a1, a- of the 
shell. The whole is made tight by means of 
rivets or bolts, as shown, and may be caulked 
or provided with a covering-plate.

1682 . Q u ig g in , D . A . Jan. 23. [Addition 
to 24,745/06.]

Tfrip-interception devices.—Relates to modi­
fications in the condensers, heaters, and evapo- 
rators described in the parent Spécification, in 
which the tubes are formed with a longitudinal 
groove or trough for draining away the watcr 
of condensation. According to the présent 
invention, the tubes are of ordinary circular 
section and spécial draining-tubes are fitted at 
intervals in the stack of tubes. These draining- 
tubes 7d, Figs. 5 and 6, are preferably of the 
same diameter as the tubes 1, and are open 
along the top, except at the ends. They are 
fitted in an inclined position and are jointed 
in the tube-plates by blind ferrules or sup- 
ported by bars 10 having feet 10”. In con­
densers with long tubes and supporting- 
diaphragms at intervals of tkeir length, the 
tubes 7* may slope in alternate directions.

281 9 . P a n n e ll,  H . April S!,, 1908. [Addi­
tion to 17,461 /07.]

Coiled-tube apparatus.—In apparatus for cool- 
ing and carbonating beer of the kind described 
in Spécifications 17,461/07 and 2803/08, [Cîass 
14, Beverages], the beer in the barrel a is cooled 
by the circulation through the fixed coil b of 
carbon dioxide, etlier, ammonia, &c., withdrawn

2
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from tlie coil by a pump e, compressed into a I water is circulated, and allowed to expand again 
coil d' immersed in a tank d through which | into the coil 6 through a regulator e*.

429 9 . B e n n e t t ,  r .  E ,  [exccutor o f Bennett, T. P.]. Feb. 22.

Gills for tubes. —  Tubes for heating, cooling, 
or condensing apparatus are provided with 
spiral gills which, wlien applied, are sub- 
stantially smooth. A metallic tape as at a is 
stretched before winding on the tube, by corru- 
gating it in successive operations, as shown at 
6, c, d, in such a inanner as to allow it to lie 
approximately fiat when applied to the tube, 
as shown at c. The tape may be secured in 
position by soldering; or a wire /  may be wound 
on to bear on tabs or a collar g on the gill 
itself.

4635 . A d la m , E . G . Feb. 25.

Distributing liguids over inside of closed 
cylinder.—In apparatus for cooling and car- 
bonating beer, stout, «fcc., the beer is distributed 
in thin films on the inside of a cylindrical vessel 
3, while cooled brine is allowed to flow on the 
outside. Beer is fed to the vessel 3 either by 
a pump or by gravity through a perforated 
pipe 7 above a plate 5 attached to the crown 
of the vessel, and is delivered in thin films 
between the edges of the plate and the surface 
of the vessel. The thickness of the film is 
adjusted by screws 6. Brine from a tank I 
cooled by an expansion coil 2 is raised by a 
pump 15 and discliarged by a perforated pipe 
13 into gutters 12 extending along the vessel 3 
and is distributed over the outside of the vessel. 
When the vessel 3 is charged with beer, either 
the brine pump 15 is stopped, or the brine is 
returned by a three-way cock 17 to the tank 1 
through a pipe 16. Carbon dioxide is admitted 
to the vessel 3, and is incorporated with the 
beer by rotary agitators 21. The vessel 3 lias 
a hinged removable door at one end for cleaning

5108. A lle n , B . Mardi 2.

Plate apparatus.—In a steam traction engine ; 
locomotive or the like, an air-cooled condenser 
shown in tra ns verse section in Fig. 4 is em­
p loyé . It consista of thin plates j  clainped 
together in pairs between rectangular frames k 
of channel-section, placed side by side and 
secured b}' bolts passing through boit holes in 
the sides and ends of the frames. The spaces 
lietween the two plates of each pair extend 
from one end of the condenser to tlie other, 
and open into the exhaust-steam and condensed- 
water headers at the ends. The air passages k* 
alternate with the steam passages and open at 
the ends into headers bolted to the underside 
of the condenser through perforations in the 
lower sides of the rectangular frames.

purposes.
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543 8 . B a v l e y ,  L td .. J ., and S a u n d e r s , S . K . March 6.
Straight tu  b et 

between headers.
—Apparatus f o r  
c o o l i n g  liquids 
consista of a con­
tainer a provided 
at its lower part 
with a jacket d, 
through whick the 
cooling - m edium  
c ircu lâ te s . The 
cooling - m edium  
a ls o  c ir cu lâ te s  
through a rotat- 
ing m e m b e r e 
c o n s i s t in g  o f 
h ea d ers  /  con- 
nected by tubes h.
The member e is 
rotated by worm 
gearing m. Spéci­
fications 14,651/92and 15,031/02 are referred to.

6 54 1 . T h o lt ,  S . March 18.
Plate apparatus.—Radiators of the type in 

which ono half-element 2 is welded at its outer 
edges to a corresponding half-element 3 are pro­
vided with necks 4 connecting the éléments and 
pressed out of the métal of the plates. The 
plates are also in contact with one another at 
their central line, where they are riveted and 
welded together, or are riveted and the rivets 
welded in position. The necks of adjacent 
éléments are connected in various ways. In one 
form, the neck of one element is smaller than, 
and enters, the neck of the other element, the 
two being welded. In other forms, the necks 
are equal in size and are welded within an outer 
sleeve, or the sleeve is placer! within to form a 
liner. According to the method shown in Fig. 7, 
nuts 6, tapped with right and left handed I 
threads, are welded in the necks 4, and a liollow | 
screw connecter with threads to correspond is 
then screwed into the nuts 6. A tubular lining |

7 may bo fitted. In the method illustrated in 
Fig. 8, the tubular necks are dispensed with, 
and the circular edges of the apertures abut 
against each other and are welded.

655 7 . K lr k h a m , H u le t t .  &. C h a n d le r , and B la k e ,  E . W . March 18.
Plate aj>paratus. — Relates to surface appa­

ratus for condensing or cooling vapours and 
gases, wliich is particularly applicable for in- 
ducing a natural settlement of heavy con­
densable vapours in the manufacture of coal 
gas, and consiste in the arrangement of over- 
flow troughs in the upper ends of the hollow 
cooling-plates, means for collecting the con- 
densate without contamination of the cooling- 
liquid, and the provision of baffles to give a zig­
zag course to the gas under treatment. The 
apparatus comprises three superposed compart- 
ments, through wliich the gas passes upwards 
in the direction indicated by arrows. In each 
compartment are arranged gronps of hollow 
plates d with plain or corrugated walls, United 
by bolts /  or gas piping provided with distance- i 
pièces / ’ . The plates extern! substantially the j 
full width of the chamber, and consist of plain I

sheete folded at the centre to form a elosed 
bottom d'. The tops of the plates are expanded 
to receive troughs g, preferably forming part

4
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of a removable frame i, into which water is 
supplied from an inlet funnel, or the compart- 
ment above, by way of a connexion q and a 
duct h with a branch to each trough. The water

overflows from the troughs, trickles dowi 
plates, and escapes at the sides of the cha 
into the base, the bars e supporting the ; 
being provided with openings e* to permi

the 
mber 
dates 
t  the

water to flow freelv. The 
condensate is led into 
a collecting-channel m in 
the base of the cham- 
ber withont coming into 
contact with the water 
by means of iips p placed 
upon the plates, angle- 
pieces o, and plates n 
resting on the support- 
ing-bars e and trough m.
To give an alternate 
upward and downward 
course to the gases 
through the groups of 
plates, one or more plates are extended down- 
wards as shown at k, and the cover of the

chamber is provided with one or more 
which dépend into one of the troughs g.

6716 . W a ts o n , K . B ., and B il le t o p ,
T . C. March 20.
Straight tubes between headers.— In a surface 

condenser, the tubes are arranged in a circular 
stack placed eccentrically with regard to the 
shell 1, so as to leave a steam space 11 at the 
top and sides of the stack. Baffle plates 18, 19 
are disposed in the space 11, so as to cause 
steam entering by the inlet 8 to pass through 
the stack. Across the stack is placed a baffle- 
plate 15, with a central draining-opening 16 
and turned-up edges 17. The end chambers 
are arranged concentrically with the tube stack 
and the tube-plates are just large enough to 
hold the stack.

5
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6 74 5 , B lé r io t ,  Xi. March 30, 1908, [Con­
vention date].

6 9 3 0 ,

Plate apparatus.—Relates to ineans for 
cooling tlie cireulating water or other liquid for 
the engines of aéroplanes, dirigible balloons, tfcc. 
It consists in using. as cooling-surfaces, the usual 
supporting-surfaces of the apparatus or addi­
tions! surfaces which contribute to the support 
of the apparatus. Fig. 1 shows a form of appa­
ratus for use with the usual supporting-surfaces. 
A number of capsules or caps a, connected 
together by pipes d and flexible unions d'. are 
secured to a sheet c of flexible mate rial, such as 
aluminium. The sheet c is tlien used for lining 
the supporting-surfaces of the aéroplane &c. 
In the form of apparatus shown in Fig. 5, 
the cups a are replaced by elongated passages 
a ‘ arranged in pairs and attaclied to sub- 
stantiallv thick sheets which form additional 
supporting-surfaces. The sheets c1 are con­
nected, eitlier fixedly or movably, to two tanks 
c2, e4 forming inlet and outlet chambers. In a 
modification, a second pair of tanks may be pro- 
vided at the other ends of the sheets c1. Such 
an arrangement may be disposed in the vertical 
axis of the aéroplane.

The Spécification in the original form, as open 
to inspection under Section 91 (3) (a), States also 
tliat the apparatus may be used for cooling the 
“  circulation water of steam engines ” . This 
subject-matter does not appear in the Spécifica­
tion as aceepted.

693 0 . W a lk e y , M . Aug. 2!,.

Loup - tube, U-tube and serpentine - tube 
apparatus.—In apparatus for scalding or 
pasteurizing milk, in which the milk passes 
through a coil B immersed in a liquid of high 
boiling-point, the coil is secured to stavs H. bv 
which it can be removed, and is formed in 
parts connected by unions J to facilita te 
cleaning.

(For Figure sec next colutnn.)

7321 . XK orison, D . B . March 26. [Cog- 
nate Application, 21,472/09.]

Partitions, baffles, and the like among tubes.— 
In order to promote even flow of steam through 
the compartments of condensera, guide-plates i 
are fitted, dividing the chamber into wedge- 
shaped sections b. The apertures connecting 
a compartmont with that from which the outlet 
leads may be graduated in size or number the 
larger area k being further from the outlet /  
than the smaller j. Fig. 1 shows the applica­
tion of both of these principles to a condenser 
having a condensation-water cooling compart- 
ment c in the base. Their application to 
condensera of varions sliapes is illustrated and 
described in the Spécification.
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7403 . H a rr is ,  T . H . March 27.
Plate apparatus.—Hollow métal plates for 

use in eooling-devices, radiators, &c. are formed 
of two sheets of métal, or a single sheet of 
métal in two parts, one plane and the other 
corrugated. The two are fastened together so 
as to form a number of ehannels in the corru- 
gations, as shown. The whole plate is then

corrugated in a direction forming an angle 
with the first set. Several such plates may be

FIG.3.

connected together by means of hollow sockets 
and bolts.

E v a p o r a t o ir e s  (S y s tè m e  P r a c h e  a n d

by

9 27 6 . S o c . d ’ E x p lo ita t io n  de  P r o c é d é s  
B o u il lo n ) .  June 23, 1908, [Convention date).
S t r a i g h t  t u b e s  

between headers. — Ap­
p a r a tu s  comprising a 
lieater 6, composed of 
externally - heated in- 
clined tubes 7, and a 
se p a ra te  evaporating- 
chamber 13, is so con- 
structed as to provide 
liigh circulating veloci- 
ties for both the liquid 
in the tubes and the 
heating-medium around 
them. The circulation of 
the liquid is effected 
using heating-tubes 
of which the lengtli is 
at least 75 times the 
diameter, in conjunctiou 
with upper and lower 
réservoirs 13, 1, con­
nected by return pipes 
12, and by maintaining 
the effective level of the 
liquid about midway 
between the réservoirs.
The h e a t i n g - s t e a m  
passes downwards along 
the tubes, carrying with 
it the water of condensation. In order to main- 
tain a high velocity of flow, the cross-sectional 
area of the passage is restricted by making the 
sum of the cross-sectional areas of the tubes at 
least one-third of the cross-sectional area of 
the compartment. The réservoir 13 is provided 
with a steam-separator 14. The apparatus may 
be divided into compartments, as shown in plan 
in Fig. 2 and in end élévation in Fig. 3, by 
means of partitions 15, 2, 10 in the steam- 
space 6, and réservoirs 1, 13, respectively. The

partitions 10 are so arranged that part of the 
liquid from eacli compartment is returned by 
the pipe 12 to the réservoir 1 for further cir­
culation, while the remainder overflows for 
treatment in the next compartment, which 
contains more concentrated liquid. The heating- 
steam passes from one compartment to another 
by means of passages 16 formed between the 
partitions 15. In modifications, the compart­
ments are entirely separated and may be super- 
posed.

945 1 . B e w is , L . Xi. April 27, 1908, [Con­
vention date].

Plate apparatus. 
—For condensing 
the exliaust steam 
of a turbine, a 
s e rp e n tin e  tube 
36. Fig. 9, com- 
bined with a fiat 
tube 37. may be 
employed.

11 ,475 . J a a c k s ,  W . May 14.

Plate apparatus__A milk cooler, of the kind
in which the milk flows from a pan e over a 
corrugated cooled surface to a collecting- 
trough g, is made of pyramidal shape and is 
rotatably mounted on a support i. The inner 
wall b of the cooled surface bas arms fixed to 
sleeves l, which embrace the spindle. Water 
enters by the inlet c and leaves by the outlet d.

{ For Figures see next page.)
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11,475.

12,199. G allon . H . E. A ., and H iard,
Ii. A . Xov. 14, 1908, [Convention date].
Tube-plates.—The tube-holes in the tube- 

plates of condensera &c. are lined with steel 
ferrules b formed with two eollars e, between 
which the métal of the plate is pressed. The 
tubes are secured in the ferrules bv expanding, 
beading, or screwing. A tube-plate may be

formed of several sheets of métal, the ferrules 
ensuring the attachment of the sheets. A 
craoked or otherwise weakened tube-plate may

be repaired by applying sheets e of copper to 
the sides of the plate, the sheets being secured 
by the eollars on the ferrules.

1 2 , 3 7 0 .  Green, G .,
May 25.

Tube-plates.—The in- 
let and outlet pipes for 
the heating gases are 
form ed  on s e p a r a t c  
d o v e t a i l e d  plates 25 
which can lie easily slid 
on and off froin the cas- 
ing containing the tulles 
24 across which flows the 
ga.s to be heated.

and M iller, J .

13 ,230. H ew ltt, J. M ., and H ew itt E ngines, E td . Jane 5.

Jloneycomb and like tube apparatus.—In 
internal-combustion engines in which the 
radiator or cooling-tank is mounted above the 
cylinder, the bottom of the tank is open, and 
lias a seat adapted to fit a corresponding seat 
on the open top of the cylinder jacket. The 
radiator is fixed by a single boit passing up 
from the cylinder head. The radiator may 
consist of two tanks a, a1 connected by side- 
passages h1. The upper tank a is connected to 
the top of the water-jacket by a pipe g, and 
the lower tank a* to the bottom of the water- 
jacket by pipes /. The side passages h' are 
perforated by air passages, and may be disposed 
obliquely so as to form a funnel.

F IC .2 .

-g lu'
V  .. _ (il IL

n S i
j g

m

ü -

13,280. B arr, J. J une 7. [Cognate Appli­
cation, 26,636/09.]
Field-tube apparatus.— In a refrigerating- 

apparatus outer tubes may be fitted with inner 
tubes C. The inner tu les are screwed into 
connecting-pieces D3, and the outer tubes are 
screwed into other tubes D1, D2. The réfrig­
érant passes up and down the compound tube 
B, C, which is surrounded by water to le  frozen.

FIC.3.

»
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June 9.13 ,553 . G a y le y , J .
Loop-tube ap- 

jxiratus.— Air to 
be c o o le d  fo r  
b la st fu m â te s  
&c., after having 
been washed in 
a tower passes out 
through a pipe 
13 and b ra n d i 
pipes 15 to pans 
14, and from the 
airduct 16 to the 
r e fr ig e r a t in g  - 
building. Valves 
30 control its pas­
sage to the cham- 
bers 29, where it 
is cooled by eoils 
31, through which 
cold brine is passed. Finally the air passes out . 
through valves 32 to the off-take main 33. The 
pipes 15, Fig. 4, hâve valves 17 wlierebv the eoil I

ehamber may be eut ofî from the spray tower 
and air allowcd to enter direct through valves 18 
to the fans.

13 ,716 . W e b b , W . H ., B r e t t e l l ,  W . G ., 
and A d a m s o n , A . J . June 11.

CoUed-tube apparatus.— In apparatus for cool- 
ing air, comprising chambers a, a1, a2 contain­
ing coils b with a relatively small area of 
passage between the coils and the walls, the 
inlets h and the outlets i for eooling-medium 
are arranged at the top as shown in Fig. 2, the | 
air passing up and clown alternate chambers j 
at a high speed. In a modification, the coiis 
are arranged between concentric cylinders 
Spécifications 378/80, 20,207/94, and 25.639/08. ‘ 
[ail in Class 29, Cooling &c.], are referred to.

14 ,640 . K r u p o v c s s ,  M . June 22.
Annular headers connected by curved tubes. 

—A heat-exclianging device for fitting within 
vessels containing liquids to be heated or cooled 
comprises ring-sliaped headers 1, 2, connected by 
thin tvalled pipes 6. the connexions 3. 4 which 
are on the ontside of the headers, the tubes 
being either curved in a continuous spiral about

the axis of the device as shown, or being 
doubled back so that the connexion at the two 
ends of each tube are immediately below one 
another. Steam or other fluid entêrs at 5 and

is discharged at 7. Tubes may extend inwards 
as well as outwards from the header so as to act 
upon the body of liquid lying in the interior of 
the apparatus. The device is stated to be 
adjustable in diameter, and also in height by 
suitably twisting or separating the two headers, 
the tubes being in position during the operation.

15 ,370 . H o d g s o n , Xi. July 1.

P l a t e  apparatus.—  
Strips of m é t a l  are 
corrugated hexagonally 
at their ends and in the 
manner shown in Fig. 1 
between. so that when 
asseinbled in a motor 
radiator thin w a t e r 
spaces c, /  are left sur- 
rounding air spaces in 
the form of tubes. In a 
modification, the intor- 
mediate corrugationsare 
also hexagonal.
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15 ,689 . B ig w o o d , H . PI., and H ill, T . H .
July 6.

outwards. Tlie downtake 10 to the cold-water 
chest 11 is fitted in the centre of the nest of

Plate apparatus.
—Flattened tubes 
a connecting top 
and bottora tanks 
are provided with 
alter nately - spaced 
v e r t ic a l  ribs a2, 
as shown in plan 
Fig. 2, so as to 
provide a zigzag 
air passage, and 
also with pressed- 
out horizontal ribs 
a2 at the front, 
tliose on adjacent 
tubes b e i n g in 
contact to give 
the appearance of 
a honevcomb radi- 
ator. In a modi­
fication, the flattened tubes are corrugated 
vertically, the ribs a- being at the outer 
portions of the corrugations.

17 ,063 . M u lh o lla n d , W ., and C oa k ley ,
T . July 22.
Plate apparatus. — A 

sériés of flattened water- 
tubes e, forrned of sheet 
métal having external 
bosses or projections /, 
connect top and bottom 
perforated plates c, the 
projections on each tube 
being in contact with 
those on adjacent tubes 
to form air passages i 
from front to back of 
the radiator. Locking- 
strips h are fitted to the 
top and bottom plates 
between each tube, and 
external top and bottom 
plates d are fitted to the 
perforated plates.

17 ,255 . K o p p e r , A . G ., G re e n w o o d .
J . B . H ., [représentatives of Greenwood, A .], 
and A n d e r s so n , K . July 24.
Straight tubes between headers; partitions, 

baffles, and the like among tubes.—The inlet of 
steain to a counter-current surface condenser 
is arranged as a volute 2 with guide-vanes 4 
and gives the steam a spiral motion. The 
velocity of the steam is kept practically constant 
by baffles 6 and spiral guide-vanes 5, the path 
being alternatelv inwards to the centre and

tubes 12, and the pipe 15 for withdrawing air 
is arranged inside it.

Honeycomb and like tube apparatus.—Relates 
to a rotary radiator applicable to the bringing

10
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of air to any température with or without a 
perfume. It is applicable todispelling poisonous 
gases or to regulating the température in sub­
marines, carriages, and buildings, Ulades m 
consistiug of va nés o, p, q, for the passage of 
gases and liquids respectively, rotate around a 
stationary hub consisting of two concentric 
tubes e, g. The vanes p for the passage of 
gases communicate with the tube e, whicli 
supplies and discharges the air. The liquid 
enters the tube y by the inlet w, Fig. 1, and 
flows to the vanes o, which are provided with 
cross air-tubes r, as shown in Fig. 5. The vanes 
o, q on each side of the vanes p are connected 
by tubes x, Figs. 8 and 9, and each vane has 
partitions which cause the liquid to circulate 
in the manner shown in Fig. 8. The apparatus 
is enclosed in a casing a, Fig. 1, liaving a moutli 
s. The air forced from the outlet s is carried 
to the inlet end of the tube c. The ends of the 
vanes p are provided with bail valves, which 
may be opened at each révolution to allow foui 
gases to be thrown off througli narrow adjustable 
slits in the frame a.

2 2 , 7  3 3 .  D o w n s , S ., E w in g , M ., 
K ilp a t r ic k ,  P ., and E n g in eerin g : a n d  
F o u n d r y  Co., [trading as The Parrett and 
Axe Vales Dairy Co., and as The Engineering 
<!fe Foundry Co.]. Oct. 5.

Serpentine-tube apparatus. —  In a cream- 
cooling vat <fcc., a reciprocating cooling-coil con- 
sists of a long length of solid-drawn copper tube 
forming a zigzag sectional or continuons joint- 
less coil which is attaclied by clips or hangers 
to a carrying-frame. Leakage of brine is thus 
obviated by dispensing with soldered joints..

The ends of the sections mav be connected by 
clips C, the screw-threaded amis W of which 
fit into bosses on the arms D of the frame. The 
joints are outside the edge of the vat. The 
outer ends of the cross-sliaft E of the frame are 
fitted with levers F, to which are connected 
levers e pivoted at e’ . The frame is connected 
by a rod I to a toothed wheel M mounted on 
an arm N on a rotating shaft. The teeth on 
the wheel M are always in gear with the teeth 
of a fixed rack Mx bolted to a liollow disk L 
so that the frame is reciprocated. The coil may 
be arranged with the straight parts horizontal 
or vertical. The bends may lie kept rigid by 
strips of métal soldered thereto. Spécification 
21,969/04, [Class 29, Cooling &c.], is referred to.

23 ,363 . W ilfo r d , P . E . Oct. 12. Vraic- 
ings to Spécification.
Coiled-tube apparatus. —  A radiator for an 

automobile consists of a coiled tube of very fiat 
oblong section.

23 ,638 . Ittorgan , E . H . Oct. 15. [Addi­
tion to 20,685/08, Class 7, Air and gas 
engines.]
Radiating-coatings.—Cylinders, gun barrels, 

and condenser tubes are freed from grease and 
are placed in a bath of water, which is lieated 
until ail air is expelled. Sait is tlien added to 
form a saturated solution and the lieating con- 
tinued until a coating of sait is formed on the 
métal. The article is then slowly dried. The 
coating of sait may lie thickened in parts by 
further treatment. Suitable meaus are em­
ployée! for preventing the pénétration of the 
solution to parts which it is not required to 
treat with sait.

2 3 ,7 5 1 . IfZ u sgrave, B . Oct. 16. Draw- 
ings to Spécification.
Tube-plates. —  An air-lieating apparatus is 

formed of a sériés of tubes provided at their 
ends with square flanges which fit together to 
form walls, the air to be heated passing between 
the walls and combustion-products througli the 
tubes.

23 ,864 . D ic k e r , S . G . S ., [Masr.hinenbl.uu
Akt.-Ges. Golzem-Grininia]. Oct. 18.
Straight tubes between headers.—Relates to 

apparatus for evaporating and concentrating 
liquids of the kind in which the liquid to be 
heated circulâtes through Iaterally-disposed 
heaters containing straight tubes opeuing into 
the liquid-container. Tlie outer end of a 
heater c is closed by a détachable cover d 
liaving internai curved passages e through 
which the liquid circulâtes from the lower to 
the upper tubes b of the heater. A partition g 
is provided in the container between the inlet 
and outlet tubes of the heater. in order to 
promote the circulation of the liquid. Two 
containers a, a1, may be arranged one above the 
other, so that the vapour from the lower con­
tainer may be led through the heater of the

11
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container above it. In a modification, the 
tubes of the heater are inclined so as to rise

or radiators for the cooling-water of explosion- 
motors, and of the kind consisting of hollow 
corrugated éléments connecting upper and

in the direction of the circulation of the liquid. 
According to another modification, the heater 
is connected to the bottom of the container by 
a curved union of uniform or gradually taper- 
ing diameter. The cylindrical container inay 
be disposed horizontally.

FIG.I. FIG.Z.

Iower water chambers, as described in Spécifi­
cation 24,804/05, \Class 29, Cooling &c.]. The 
corrugations are inclined so as to direct the 
water towards the front of the radiator. A 
perforated plate d is attached to the front of 
the radiator to give it a neat appearance. The 
parts / .  / '  pressed in from the perforations serve 
to secure the plate to the éléments and to main- 
tain the éléments at their proper distance from 
each other.

23 ,961 . M o a t , S . Oct. 19.

Coiled-tube apparatus.—Apparatus for warm- 
ing or cooling milk &c.. consisting of a coil of 
tubing a through wkich a heating of cooling 
fluid is passed while the coil is immersed in 
the milk &c., is provided with a mixing-plate 
at its Iower end. A perforated mixing-plate e 
is held in place against the bottom of the 
inlet pipe a' by rods / ,  which are secured to 
an X-shaped piece e* below the plate and con­
nected at their upper ends by rings / '  to an 
adjustable plate g.

24 ,0 5 0 . B a ch te n , L .. and G a lla y , Xi.
Oct. 20.
Plate apparatus.—Relates to surface coolers

24 ,074 . M o r is o n , D . B . Oct. 20.

Coiled-tube ap­
p a r a tu s .  —  In  
e v a p o ra to rs  in 
which a sériés of 
coils is mounted 
on a frame which 
rotâtes about a

12
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vertical axis, the 
stcam supply and 
drainage passages 
are arranged to 
extend around, or 
partly around, the 
peripheral portion 
of the frame, and 
are connected by 
pipes to the stearn 
and water control 
v a lv e s ;  o r  th e  
steam passage is 
connected through 
a vertical steady- 
ing-tube to an ex­
ternat steam-supply pipe. In the form shown in 
Figs. 1, 2, and 4, groups of coils c are supported 
on the rotary frame /.  in the rim of which are 
provided steam and water passages j , k connected 
by détachable pipes a, b to the control valves v,v'. 
Steam is supplied to the top of each coil by 
the vertical pipe h. The frame is supported on 
a conical centre p. and is steadied by a central 
rod /. Figs. 5 and 6 illustrate the method of 
securing the coils to the frame. The steam 
supply from the channel j  passes through the 
outlet n to the pipe h. The flange r, which is 
secured to the pipe h, is provided with branches 
s, which lead the condensed water through tlie 
passage o to the drainage passage k. The 
passages n, o are contracted like a Venturi 
nozzle to reduce the sise of the joints 1, 2. 
The flange r is fixed to the frame by studs 
passing through the holes 3, 4. In the form 
shown in Fig. 11, steam is supplied by a pipe 5 
to a dôme x. whence it passes through the ! 
vertical tube e and passage 6 to the channel j.
A loop-like extension t1 is provided in the tube e 
for lifting the frame /.

24 ,1 8 2 . F o r b e s , J . S . Oct. 22, 1908, [Con­
vention date].

Concentric straight-tube apparatus ; Field-tube 
and like apparatus; straight tubes between 
headers; tube-plates.—Apparatus for sterilizing 
water Àc. comprises a tubular heat-exchanger 
B1, Figs. 1 and 2, a heater B2 in which the 
liquid rises to a discharge as it becomes hot or j 
boils, a receiver A, a wash-out box C, and an 
automatic cut-off D. IVater flows through a 
pipe /*, valve / ' ,  pipe /  and passage b*, through 
the heat-exchanger B 1 into the heater B2, where 
it rises up a tulie e4 past one or two steain- 
heaters e1 and flows over a weir e* into the 
tubes b3 of the heat-exchanger B 1, and thence 
by pipes 6', g', g-, g* into the receiver A. The 
apparatus can be steamed out through tho

pipe g3. The heat-exchanger B1 lias a double- 
walled casing, and the tu lies b3 and cnd-pieces 
e, b‘  can be removed together by tinscrcwing a

nut b3. The tubes b3 may lie fixed to a Iower 
plate and connected to the liead c by nuts e " ,  
Fig. 21, a plate,#12 keeping the tubes in position
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when the head e is removed. In a modification, 
the water enters the lieat-exchanger through a 
iioat valve at the top and runs to the bottom 
through a tube insulated by an air-space. It 
then passes up the tubes to the heater and 
returns round the tubes. In a further modifi­
cation, (1) the pipes / ,  f1 are side by side, 
(2) the heater B- eonsists of a steam-jacketed 
tulie, (3) to compensate for différences in the 
température of the raw liquid, the float-box / ' ,  
Fig. 28, may he raised or lowered by a rod r’ 
which is moved to keep a pointer r2 level with 
the mercury in a thermometer r in the pipe /, 
and the height of the weir itself may be simi- 
larly adjusted, and (4) the tulies of the heat- 
exchanger are secured in end-plates by pack- 
ing t, Figs. 29 and 31, and bushings t 1. The 
upper ends t- are tliickened or expanded, and 
the Iower bushes may hâve supporting flanges t*.

25 ,0 3 2 . W e ir , J . G . Oct. 30.

Cuncentric straight-tube apparat us.—Oils or 
other viscous liquids are heated or cooled while 
being passed through annular spaces of de- 
creasing or increasing area, the method being 
particularly applicable to the cooling of 
lubricating-oi), or to the heating of liquid fuel. 
The apparatus eonsists of a shell 1 containing a 
sériés of co-axial tubes 2, 3, the inner tubes 3 
being attached to tube-plates 4, 5 and the outer 
tubes to tube-plates 6, 7. When the apparatus 
is used as a cooler, the liquid to be cooled enters 
the eliamber 16, passes up the tubes 2 connected 
to this cliamlier, in this case four in number, 
and enters the eliamber 17, whence it passes 
through a sériés of six tubes into the chamber 
19. After leaving this chamber, it passes suc- ! 
cessivelv through sériés of twelve and sixteen I 
tubes and connected cliambers, and finally leaves 
at 8. The cliambers are formed in the spaces 
between the tube-plates by partitions 18, 22, 25. 
The cooling-medium enters at 10, and, by reason 
of the partition 24, passes up the inner tubes 3 
into the chamber 12, and thence into the cham­
ber 13, which is connected by a pipe 14 to the

outer easing 1. After passing around the tubes 
2, the medium leaves the easing at 15. When 
used for cooling oil in a lubricating-system, a 
spring by-pass valve 23 is arranged for use at 
starting when the oil does not rcquire cooling. 
The apparatus may lie used as a heater, in which 
case the liquid is passed through in the opposite 
direction.

25 ,943 . F lie g e l,  J. Nov. 10.

Plate apparatus.— In apparatus for heating 
liquids, particularly milk. wlierein the milk flow- 
ing down in a spiral conduit formed between the 
easings 2, 3 is subjected to the action of a 
heating-medium flowing in an opposite direction, 
a steam-pipe 11 is provided in the water jacket- 
ing-chamber 10 at the lower part of a partition 
14. This partition lias projecting ribs 19. The 
water heated by the stoam pipe circulâtes in 
close contact with the easing 2.

26 ,738 . D o u b la s , T . Nov. 18.

Serpentine-tube ap]xiratus.— In a counter-flow 
condenser, the inlet and outlet ends c, d of the 
single pipe b conveying the fluid to be con- 
densed, and also the ends of the conduit 
conveying the cooling-medium, are arranged at 
the top of the tank, the pipe b being provided 
with an upeast member arranged in a corres- 
pondingdowncast part k provided in the conduit 
for the cooling-medium.

14
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27 ,684 . B r a c q . G . Nov. 27.
Field-tube apparatus. —  Field tubes 1 are 

mounted npon collectors 2 preferably in stag- 
gered relation. The chamber 3, in connexion 
with the steam inlet header 5, distributes the 
steam to the upper end of the vertical pipes by 
means of internai tubes 6. Condensation water 
eollects in the chamber 4 from theannularspaces 
8. An extension of the chamber is on a level 
with the chamber 3, and from this any steam 
not condensed rises through the inner tubes 6 
of a second set of tubes, the final condensate 
being collected by the chamber 9 and header 10. 
Water from the chamber 4 diseharges by an 
aperture 11 past a water-seal 12. The outer 
tubes 1 are secured by the screwing of the inner 
tubes 6, tlius drawing up a collar 20. A water 
Seal 23, 24 prevents the direct escape of steam 
from the chamber 3 to the chamber 4 when the 
collar is in position.

28 ,365 . T r ip p , B . J . Dec. 4.
Straight tu b e s  be­

tw e e n  headers. —  In 
apparatus for cooling 
and  aerating m ilk , 
worts, &c., tubes a of 
oval cross-section, over 
which the liquid to be 
t r e a t e d  f lo w s , are 
arranged in sets, which 
may be adjusted rela- 
tively to each other so 
that a space may be left 
and regulated between 
them for the purposes 
of allowing some of the 
liquid to pass down be­
tween the tubes and set 
up a suction action.
The tubes of one set are 
opposite those of the 
adjacent set, and hâve 
reduced ends fitted into 
end boxes provided with covers e. The boxes 
are provided at the lowor ends with lips i and 
rest upon rails h. The upper ends are suspended

from rails l. 
drain cocks.

The boxes are also fitted with
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28 .471 . D u n n , A . X>., 
N u tta ll ,  S ., and 
S c r o u th e r , C. W .
Dec. 6.

Plate apparat us.—In 
a radiator of the type 
e m p lo y in g  flattened 
tubes extending between 
headers, the tubes o, 
besides having longitu­
dinal spacing indenta­
tions b hâve their edges 
waved, as at c, d, so 
that, on assembling, the 
erests of the waves of 
adjacent tubes are in 
contact, and the whole 
is strengthened.

28 ,9 7 0 . S h e rw in , J . H . Dec. II.

Plate apparat us. 
— Apparatus ap­
plicable as a con­
denser or steam 
water - lieater, or 
for use in warm- 
ing rooms or for 
cooling the water 
of internai - com­
bustion motors, is 
c o n s t r u c t e d  of

FIC 4.

pairs of plates having nodules closely spaced, 
the nodules of one plate entering tliose of the 
opposite plate. The nodules may be formed on 
one or both sides of the plates and in separate 
vertical rows, as shown in Fig. 1, or staggered 
as shown in Fig. 4.

29 ,1 7 5 . K r o l l ,  F . O. Dec. 14.

Plate apparatus.— Fiat tubes C are strength­
ened by a wire A enveloped by the fold 1) in 
the métal at the front edge. A second wire may 
be enclosed in the fold E. The sides of the 
tubes are corrugated transversely ; the corru- 
gations of adjacent tubes may toueh, or they 
may be separated and spaced by tubes H, 
extending from back to front.

29 ,7 6 7 . M cK .ee , W . J . Dec. 20.

Plate apparatus.—Apparatus for heating and 
cooling liquids, as in pasteurizing milk. beer, 
<S;c., comprises vessels 3, 4, 5, each of which lias 
plates 17, 18 between the bodies 6 and heads 
10, 11 forming end chambers 21 connected by 
flattened tubes 20 secured in radial slots in the 
plates 17, 18 and connected by braces 46. The 
tubes 20 may be replaced by a sheet of métal 
bont to form a star-shaped passage. In opera­

tion, milk &c. is supplied by a pipe 28 to the 
vessel 3 and (lasses round the tulles 20 and by a 
pipe 33 to the tubes 20 in the vessel 4, where it 
is heated by steam supplied by a pipe 36 and 
from which it passes to the tubes 20 in tlio 
vessel 3. where it warms, and is cooled by, the 
incoming milk. The milk &c. finallv passes to 
the tubes 20 in the vessel 5, which are cooled 
by brine supplied by a pipe 39.
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Plate apparatus.—In evaporatora, condensera, 
steam-generators, superheatera, and otlier ap­
paratus for effecting a transfer of heat between 
fluids, of the type in which a numher of métal 
plates are separated by distance-pieces, and the 
fluids flow in the spaces between them, one of 
the fluids is distributed to the appropriato set 
of spaces by passages through the plates in 
such a manner that the two fluids move in ap- 
proximately parallel directions and preferabîv 
in counter-current. Figs. 1, 3, and 4 show an 
arrangement applicable as a steam-generator to 
be placed in a flue j. The plates a are held 
between end pièces d, g hj’ bolts h, and in 
alternate spaces between them are arranged 
distance-pieces m, F ig .3, surrounding the water- 
inlet passage 1; and steam-outlet passage l and 
strips e allowing a free passage to the flue gases. 
The other spaces are surrounded by bands q. 
Fig. 4, and provided with strips n, o, p to dis­
tribue the water and steam in the spaces.

Modifications arc descrihed in which the strips e 
are îeplaced by projections or corrugations on 
the plates, and in which the bands q are former! 
by bending ovor the edges of the plates or as 
flnnges. Figs. 11 and 12 show an arrangement 
of such nests of plates built up into a steam- 
generator. The nests of plates a are separated 
by wedge-shaped distance-pieces il and built up 
into a ring, through the centre of which the 
flue gases pass upwards and then downwards 
through the nests of plates. The distance-pieces 
d are hollow and divided into two portions, the 
upper portions serving as steam-collectors, and 
the lower as water-distributors.

30 ,404 . H ild e b r a n d t, G-. Dec. 29.
Tube-filled tubes. — A tubular conduit for 

temperature-exchanging apparatus consists of 
a nest of tubes o surrounded by a wider 
tube b and touching one another and the 
surrounding tube. One fluid passes through 
the interior of the inner tubes, and the other 
in the interstices. The conduit is flexible, and 
may be bent in any direction. The covering c 
is of slightly-extensible heat retaining and excluding material.

►

H513
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A.D. 1910.

4203. P arsons, C. A .. and Cook, S . S .
Fcb. 19.
Straight tubes between 

headers.—Tubes &c. in 
condensers &c. are so 
arranged tliat the dis­
tance between two tubes 
o, b in one row is equal 
to the sum of the dis­
tances between each and 
the tube c lying nearest 
tliem in an adjacent 
row. In the Figure, tbe 
distance between a and b is twice the distance 
between eitlier and the tube c.

502 0 . K estn er, P . Feb. 28.

Tubes with nozzles and the like. — The 
apparatus described in Spécification 12,502/06, 
[('lass 32, Distilling <fcc.], in wliich the liquid 
rises through vertical tubes 3 and then 
together with the steain thus generated de­
scends in thin films througli vertical tubes 4, 
is provided with means for distributing the 
liquid to the descending tubes. These comprise 
the provision of extensions 4“ formed with slits 
13, the upper ends of the extensions being pré­
férable closed by caps H to ensure the passage 
of the steam through the slits with the liquid. 
The slits may be arranged, as shown in Fig. 5, 
so as to cause the liquid to take a spiral course 
over the surface of the tubes.

5145. Xiovekin, Xi. D. Mardi 1.

improved by making botli the inner and outer 
tubes C, 1) of thin heat-conducting material, 
spirally grooved with the corrugations nesting 
together, and causing one of the fluids to flow

at a high velocity through the space between 
the tubes while the outer surface of the outer 
tube and the inner surface of the inner tube 
are subjected to the action of the other fluid. 
I.ugs D ‘ may be brazed on the tube 1) in order 
to space-out the tubes and prevent sagging. 
The inner tube C is so fixed, by suitable collais 
C ,  C3 at top and bottom and screwed rings II. I, 
that it cnn be removed readily through the 
aperture at the top of the casing A.

5503. Xiamplough, F. Mardi 4. Thxncings 
to Spécification.

FIC.I.

Concentric straight-tube apparatus.—The ap- Tubes of spécial section.—The cooling-tubes of 
paratus described in Spécification 23,482/03 is a radiator for use with internai - combustion

18
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engines are formed with circulai- ends where 
they fit into the tube-plates, and with flattened 
intèrmediate parts.

main steam-pipe, means such as are descriltfKl 
in Spécification 7040/09, [Class 64 (ii), Heating 
Systems Æc.], may be providcd.

6285 . B a r te r ,  C.,
March 12.
C on cen trée  straight- 

tu b e  a p p a r a tu s .—A 
straight tubular clé­
ment a connected with 
a steam-supply pipe lias 
a surrounding spiral 
conduit c for tho liquid 
to be lieated, such con­
duit lieing connected to 
a réservoir i at each end 
and also being provided 
with an outlet tap for 
the lieated liquid. In a 
modification, the conduit 
is formed by a thin fiat 
tube wound spirally on the outer surface of the 
inner steam tube. For disposing of accumulated 
air in the pipes connecting the apparatus to tho

6630 . K ilb u r n , B . E . D ., [Suher, Oeb.].
March 16.

Adjustable apjxiratus for heating liquids by 
exhaust gases comprises éléments pivoted to­
gether in chain fashion so as to be extensible 
either when first mounted in a cliamber t or 
sulisequently. The éléments may be sectional.

and B a g le y ,  S .

6795. Sw ing-, M . March 17.

Coil-tube apjxiratus; 
tubes of spécial section.
—Apparatus for cooling 
or pasteurizing milk and 
cream consists of a 
solid-drawn copper tube 
through wliicli the cooling - medium circulâtes 
while tho milk flows over the outside. Fig. 1 
shows one form of apparatus in which the 
tube is in the form of a lielix secured 
to an upper distributing-tray and a lower 
collecting-trav. The coils are arranged to pré­
sent a solid front. When the apparatus is used 
as a pasteurizer, it is enclosed by a hood B to 
prevent loss of heat. The tube may hâve the 
forms shown in Figs. 2, 3, 5, and 6. In another 
form of apparatus, horizontal superposed tubes, 
of which the ends are blocked by welding plates 
d tliereto, hâve apertures c, Fig. 7, by which the 
tubes communicate with each other. In a 
further modification, horizontal tubes are con­
nected to vertical end chamliers. Spécifica­
tions 802/82, 6316/93, and 15,995/99, [botli in 
Class 29, Cooling &c.], and 22,733/09 are re- 
ferred to.

6 79 6 . S w in g , M . March 17. No Patent 
granted (Sealing fcc not paid).

Coil-tube apparatus.—Apparatus for pasteur- 
izing milk &c. is heated by a steam coii A of 
seamless copper tubing built up to bave a fiat 
surface. It is provided with wooden or other 
lagging B and a stirrer e. Spécification 
11,980/94, [Class 32, Distilling &c.], is referred 
to.

679 7 . S w in g , M . March 17.
Loop-tube apjxiratus. —  In an apparatus for 

cooling cream &c., a vat G is provided with 
external and internai oooling-coils. The outer 
coils A are galvanized-iron tubes arranged in 
the space between the inner and outer walls of 
the vat. These coils are connected by a flexible 
pipe H to the inner movable copper coils F

B 2513 19
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mounted on a frame h. Brino <&c., cooled in an 
evaporator, may be pumped to the inlet l and 
returned by tho outlet J to the evaporator. In

anotlier arrangement, the brine supply-pipe has 
separate branches loading to the inner and outer 
coils, separate ontlets being provided. To 
agitate the liquid in the vat, the inner coils may 
carry plates L.

890 6 . T a t t e r s a l l ,  W . April 13.

FIC.5.

I'Iate apparatus.—Fiat wator-tubos. extend- 
ing between headers, are bent in curves of 
alternate long and short radius, and then 
aisembled so tliat the ridges rest on the inside 
ot' tho curves of large radius. In a modifica­
tion, the larger curves are flattened. The con- 
tiguous sides 443, 44• of adjacenf tubes are 
united, ns shown in Fig. 4. Tho back and front 
of the headers arc held by bolts 44 ; wliere these 
lie between tubes, the sides are united above 
the boit, an angle-piece 44' preventing actual 
contact with it.

911 1 . H ill ,  W . C. April 15.
Honexjcomb tube ap­

paratus. — A honeycomb 
type of radiator is con- 
structed with each tube 
b liaving a collar r  
near each end again;t 
whicli the front and 
back tube-plates c abut.
The apertures through 
whicli the tubes pass in 
the tube-plates are flanged outwards, as at c1.

Tho tubes are fixed in place by expanding the 
part b' to a square or other shape, and tho 
whole is made water - tight by dipping into 
solder.

976 9 . B e l l i s s  &.
DXorcom, and P a in ,
A . C. April 21.

Straight tu b e s  be- 
txoeen headers. — In an 
air-oooler for use with 
air-coinpressors, a sériés 
of sets of tubes through 
which water passes is 
enclosed within a casing 
composed of two sym- 
metrical portions with a 
tube-plate b for sup­
port! ng t h e  t u b e s  
clamped between t h e  
connecting-flanges. The 
edge of this ’p I a t e 
di vides t h e  e.ntering 
carrent of air, the two 
c u r r e n ts  flowing in 
symmetrical paths be­
tween baffles in each 
lmlf of the casing.

10 ,112 . S n o w , C. J . April 26.

FIC.I.

Straight tubes betxceen headers.—Tho flow of 
steam through a surface condenser is divided by 
a longitudinal partition 4 liaving on both sides 
eorrugatod baffles 5, 6, 7, 8 with apertures 9, 10, 
11, 12. The baffles arc sloped toward tho 
centre and provided with gutters at their ends.

20
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Baffles 6, 7 hâve also gutters 13, 14. Baffles 
16, 17 hâve apertures 18, 19 on the outer edge 
and 29 near the centre. The latter are adjust- 
able by moviug the plates 31, the rate of con­
densation in the various compartments being 
equalized by admitting steam more or less 
directly into the louer compartments. In the 
centre of tho bottom comportaient are water- 
cooling chambcrs 26, 27, which can be uscd for 
steam condensing wlien required by opening tho 
valve 49 controlling the discharge into the air- 
suction pipe 3. Wlien used as a water-cooler 
the valve 49 is closed, the water passing through 
the tube 52 over the top of a sleevo 54 adjust- 
able as to hèight into the compartment 24 cf 
the condenser, whence it flows to the main air- 
suction pipe 3. A graduai drainage can take 
place, if desired, through a by-pass round the 
valve 49. The tubes in the condenser are spaced 
out near tho apertures in the baffles, so as to 
avoid throttling the steam.

10,753. M a th y s , A . W ., [Kalb, A. G.].
May 2.

JjOOp-tube apparatus. —  U-tulies, of the con­
struction shown in Fig. 4, are used for heating 
air.

13 ,121 . M ockin g:, H . May 30.

t.oop-tube apparatus.—In evaporators of the 
type consisting of straight leugtlis of tube 
joined by bends through which steam passes the

tubes are made of hard brass or a similar baril 
alloy that will not be injured by water and will 
endure the process of scaling. The bends are 
made of cast brass or the like, and are attache'! 
to the tubes by various forms of joint described. 
In the form shown in Fig. 1, tho end of tho 
bond b is tapered and enters the end of tho 
tube a, which is expanded to fit it. The two 
are securcd together bv a nut r, fitting over tho 
expanded end of the tube a, ami screwing on to 
the bend b. Packing may be placed at tho end 

i of the pipe a. A second form of joint is de- 
; scribed, in which the nut c screws into an ex­

tension of tlie bend b, and a third in which tho 
edge of the pipe a is bovelled and fits into an 
outwardly coned surface in the bend b. Tho 
System of pipes may be earried by the door of 
tho evaporator.

13 ,163 . F e ld k a m p , F . A . May 31.

Honeycomb and like tube apparatus.—A num- 
ber of sections 7 of honeycomb type, each con- 
structed by electro-deposition on a fusible coro, 
are clamped together after the adjacent surfaces 
of each section hâve bcen tinned. and, by heat­
ing, the wliole is Consolidated. Water-rcceiving 
chambers 39, 36 are fitted at top and bottom, 
communicating with the sections through saw- 
cuts 4. Bolts 22 pass through suicable openings 
in the sections, registering with one another, 
and are secured by nuts 24. The sections rest 
in a perforated pan 31. In tho course of 
electro-deposition of the sections, the olectrolvto 
in which the fusible eore coatcd with graphite 
is suspended is rapidly agitated by non-metallic 
vanes inclined towards the anode and cathode.
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13 ,164 . F c ld k a m p , F . A . May 31.
Iloncycomb and like 

t u b e  apparatus. — A 
number of sections 1 of 
honevcomb type, eacli 
constructed by électro­
de p o s i t i o n u p o n a 
f u s i b l e  c o l e ,  i s  
asseinbled so that water 
supplying or removing 
tubes 39 pass through 
pipe - likc passages 18 
s u i t a b l y  disposed in 
each section, tho tubes 
39 liaving annular in­
d e n t a t i o n s  41 per- 
forated to register with 
perforations in  t h e 
passages 18 so as to 
cominunicato with tlie 
interior of each section.
To strengthen tho clé­
ment at these points, a 
séries of simiiar pipe- 
like passages 12, 14 are 
ranged in a circle round 
each of tlie inlet or out- 
let tubes, of which there 
are several. Modifiée! 
forms of passages 18 are 
described, in some cases 
supported b y n o  n- 
electrolytic mét a l  l ie 
sleeves positioned in tlie 
core before tlie depositing operation

n FIG.5.
■À .t.-— , 3 9

15 ,215 . W a lk e r , H . S . Bec. 28. tlie second plate into the space between tlie two 
plates. It tlien lions tlirough rcccsses b3 and 
[iorts a' in the second plate and ports b1 in the 
third to the underside of the third plate, and 
so on. The otlier liquid passes from the space 
above the uppermost plate, by the recesses JiJ 
and ports a 1, to tlie ports b1 in the second plate, 
and thence into the recesses b2 in the third 
plate, and so into the space between the second 
and third plates, and so on.

17 ,069 . D u n n , A . Z>., N u tta ll ,  S ., and
S c r o u th e r , C. W . July 18.

Tubes of spécial sec­
tion. —  In a motor-car 
radiator, air-tubes d of 
sheet métal are flat- 
tencd or eut away be­
tween their ends to fit 
between fiattened tulles 
c connecting the top 
and bo ttom  water  
spaces.

l'iate apparatus.- In heat-exchanging appa­
ratus of the type which is built up of a sériés 
of plates or frames formîng two zigzag channels 
along which the liquids Hoir, tlie plates are ail 
simiiar, and are made with tbickencd edges to 
form fiâmes. Fig. 1 shows three sucli plates 
and their arrangement. One liquid flows 
through ports 61 in the uppermost plate and 
passes by recesses b5 in the frame surrounding

F I C . 3.

2 2
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17,806. H a d fie ld , W . E .. and E c c le s , J .
July 27.
Concentric straight- 

tube apparatus.— Radi- 
ators fo r  in te rn a l-  
combustion ongines aro _ 
made with the top and 
bottom casings c, c con- 
nected by water - tubes 
e a c h containing a n 
jnner air - tube, one of 
eacli pair being grooved 
or channelled spirally so 
as to form a spiral pas- 
sago in the space be­
tween tho two tubes.
As shown in Fig. 2. the 
spirally grooved tube 15 
is outside tlio plain tube 
A, but tliis order may 
be reversed. The cool- 
ing-air flows round the 
outer tube and through 
the inner tube, while 
the water for cooling 
the engine flows in tho 
spiral passage between 
the two tubes. The air 
ducts 1). I)1 are in com- 
munication with t h e  
tube A, one opening at 
the front and tho other 
at tho back end of the radiator. M'hen using a 
fan E, a hood <1 over the tips of the blades 
increases the efficiency of the device.

18 ,047 . F o y , F ., and IH ath er, C. July 29.

Plate apixiratus. — Relates to means for 
assembling and secnring together the corru- 
gated tubes and casing of apparatus for use 
as a radiator for a motor-vchicle, a condenser, 
or tho like. The tubes a, each of wliich pré­
sents two corrugated surfaces, are secured at 
top and bottom by solder or the like applied 
at tlio points /  and at the parts joined by the 
strips e, which are made to project heyond the 
tubes, as shown in Fig. 6. To the inner faces

of these projections are secured pièces g, -k, 
which may extend any désirable distance round 
the sides of the group of tubes ; covering-strips » 
and solder or tho like complété the joints. Tho 
pièces g, h may bave the sections shown in 
Fig. 11, and are adapted to carry the front and 
rear plates k, l of the cliambers communicating 
with the interior of the corrugated tubes, suit- 
able jointing-material being used. Means for 
assembling and connecting the parts k, l, o, g 
and tho tubes a are described.

19 ,646 . S id e s , H . Aug. 23.

lloneycotnb and like tube apparatus. — The 
space between the tubes of radiators &c. of the 
honeycomb type is divided into a number of 
vertical compartments into which the tubes pro­
ject alternately from cacli side, forming zigzag 
passage-ways from top to bottom of the radia­
tor. in the example shown, the barriers are 
formed by ridges a' upon the lower sides of cach 
substantially rectangular tube a. The barrière 
may be plates, and the tubes made without tho 
projections. In each case, the barrière stop 
short of the front and hack, and interlocking 
strips e are fitted to liold tho parts together.

23 ,5 7 6 . B e c k e t t ,  E . H . Oct. 11.

Loop-lube apixiratus.—Relates to a modifica­
tion of the evaporativc condenser described in

• 23
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Spécification 18,522/07, [Class 122, Steam | 
engines], Accord i n g to thc présent inven­
tion, the bends at one cr each end of j 
tlio pipes A are replaced bv a stand-pipe F, 
which is fitted internally with a drainage pipe !

made in sections H. Each section is provided 
with a flared mouth H 2 to separate the two 
pipe openings above from the two pipe openings 
below it, and to collect thc condensed steam 
from the two pipe openings above it.

2 4 ,162 . M o llin g e r ,
T . Cr. Oct. 18.

Straight tu b es  6 e- 
tween headers; headers. 
— Mi 1 le is p u ni p c d 
through a lieater com- 
prising a steam jacket 1 
c o n t a i n i n g  tubes 6 
which are connected to 
form a continuons pas­
sage bv channels 18 in 
caps 14, 15. It passes 
by a pipe 28 to a cooler 
comprising a jacket 31 
containing t u b e s  37 
opening into c oni ca l  
end-chambers 45, 46.

2 5 ,1 4 5 . H ock in g -, H . Oct. 29.

Straight tubes betweeu headers. — In appa- 
ratus for heating water by steam in which the 
water and the steam How in opposite directions 
along zigzag passages, the total cross-section of 
the steam space is approximatelv constant 
throughout thc apparatus and equal to thc area 
ol thc stenm-inlet, so that, when there is Utile 
condensation, thc velocity of the steam is ap- 
proximately the saine throughout. The water 
ilows along tubes 10 disposcd in chnmbers 1, 2. 
3, 4 betweeu headers 11, 12. as shown. The 
steam is guided through the chambers 1, 2, 3, 4 
by partitions as shown, passing through open­
ings 7, 8, 9 therein. Water of condensation

passes through openings 16 in thc partitions 
to a drain-pipe 15.

25 ,5 6 0 . S ch e in e m a n n , F . Nov. 9, 1909, 
[Convention daté].

Straight tubes betweeu headers.—In evapo- 
rators havirig a steam ehamber d traversed by 
tulies c, d, a cylindrical baffle 6 dépends from 
the upper tube-plate, causing the steam to pass 
downwards among the outer ring of tubes r 
and upwards among those d in the centre. A 
partition g in the upper Jiquid space e prevents 
any excessive ébullition from affecting the 
circulation of the liquid.

24



1910] CLASS 64(iii), SURFACE APPARATUS &c.
ULTIMHEAT®

■ f w r U A L  MUSEUM

26 ,771 . M egrevet, C. J . Nov. 17.

Straight tubes betweeu headers.—The tubes 
in a surface condenser are arranged in nests, 
each or any of which may be separatcly removed 
when necessary. Each group b is constructed 
of short straight tubes, métal being cast about 
their ends to serve as tube-plates, Fig. 5. The 
stacks of tubes are mounted in the casing a, 
air-tight joints being obtained by the use of 
eopper-asbestos packing &c., and they are sepa- 
rated from one another by filling-blocks c, for 
example of wood. The pipes may be of any 
suitable section or material, or may be covered 
with an inoxidizable electro-plating or varnish. 
During the operation of casting métal about 
their ends, the tubes may be kept apart by 
means of wires or perforated plates, which 
remain in the solidified métal.

26 ,825 . B Z orison , B . B . Nov. 18. [Addi­
tion to 7321/09.]

Stmiglit tubes betweeu headers.— Relates to 
improvements in the condenser described in the 
parent Spécification. To facilitate the removal 
of air from the lowest part of the eondensing 
space plates are so arranged in the forin of a 
wedge as to collect the air in a narrow slot 
through which it is drawn by the air-pump. 
Various arrangements are shown, the simplest 
being as in Fig. 1 where plates c, d cause the 
air to collect in the wedge e and l>e withdrawu 
through the slot h. In the form shown in 
Fig. 3, an additional deflector b is provided.

Troughs » ,  » '  may be formed on or attachée! 
to the plates to collect water of condensation.

27 ,281 . C ro ssm a n , J . G . Nov. 23.

Flate apparatus; trough and open-channcl 
apparatus.-—Yoast delivered to a hopper r is 
thrown by a rotary distributor h against a hood 
q, whence it drops on a refrigerator a consist- 
ing of a corrugated double-walled cylinder 
through which a cooling-liquid passes. The 
cylinder may be provided with partitions d. 
The refrigerator mav be mounted on a tank 
consisting of a metal-lined vessel fitted with 
longitudinal ridges te. Cooling-fluid from a 
réceptacle p may flow through a pipe s te the 
space x  and return along the underside of the 
ridges to the réceptacle p. The tank may be 
mounted on wheels, and the cooling-fluid may 
be circulatcd by a pump arranged on the outsido 
of the tank.

2 7 ,502 . P o t t e r ,  J . G . Nov. 25.
Trough and open-channcl apparatus. —  A 

cooler for creameries, breweries, &c. is built 
up of two or more sections, each of which con- 
sists of side plates and of tubes through which 
the cooling-medium flows. Between the side 
plates 1, 2 extend two vertical stacks of tubes 
6, 7 and one horizontal row 8, which are con- 
nected by caps 14, 15 to form a sinuous path 
for the cooling-medium. The bottom of thc 
stack 6 touches the row 8, but tliere is a gap 
between the bottom of the stack 7 and thc row 
8, so that the liquid to be cooled flows alter- 
nately over and under thc stacks 6, 7. The two 
end sections bave an additional vertical stack 
10, and the outer tube of each horizontal row 
lias a dislied strip 20 provided with an outlet 25 
and carrying a flange which may be bolted to 
a similar flange on the adjacent row, so that the 
sections are connected together by expansion 
joints. The top of each stack 7 carries a solid 
bar 26. The plates 1, 2 are connected by over- 
lapping (langes 19 and are provided with strips 
27. These strips with the (langes, which may 
hâve a rabbeted port 30, form a seating for the 
covers 14, 15.

(For Figures sce ncxt l>agc.)
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27 ,6 5 7 . P r a t ,  E . Dec. 3, 1909, [Conven­
tion date]. No Patent granted (Scaling fee 
not jxiid).

FIC. 3.Uoncycomb and like 
tube apparatus. —  Re­
lates to radiating and 
c o o lin g  apparatus in 
which the pipes are of 
circular cross - section 
and double c o n ica l  
formation, as described 
in  S p é c i f ic a t io n  
16,822/03, [Class 29,
Cooling &c.]. According 
to the présent inven­
tion, the two coned portions meet at tlieir 
smaller ends in a curve which corresponds to 
the flow of the air.

2 7 ,7 7 2 . S t i l l ,  W . J ., and S t i l l ’ s  T u b e  
S y n d ic a te ,  É td . Nov. 29.

Partitions, baffles, and the like amongst 
tubes.— In apparatus for heating or cooling a 
fl nid passing through a sériés of stfaiglit gilled 
tubes a, baffles c, / ,  g are emploved to fill in 
the spaces between the gills of adjacent tubes 
so as to cause the external heating or cooling 
fluid to pass more or less circumferentially

round the tubps in thin streams. The baffles 
may rest on the gills. Certain baffles may l>e 
made hollow and fitted with further tubes for 
heating or cooling a tliird fluid. The gills may 
be canstituted by transversely arranged external 
ribs and internai ribs as described, for example, 
in Spécifications 5765/04, 29,510/04, [Class 99, 
Pipes &c.], and 27,774/10.

27 .774 . S t i l l ,  W . J ., and S t i l l ’ s  T u b e  
S y n d ic a te , I itd . Nov. 29.

Straight - tube apjjaratus having internai 
baffles in tubes.—Substantially horizontal tubes 
in which water is heated, such as the tubes of 
certain steam-boilers, are provided with means 
for constraining the water to flow upwards from 
the bottom and sides ami downwards in the 
centre; also with means for separating the 
steain from the water and guiding it to the 
upper part of the tube. Eacli tube a is fitted 
interna!!y with plates b, Fig. 2, forming latéral 
spaces e. in which the water circulâtes upwards, 
and a central space d, in which the circulation 
is downwards. The plates b are stayed together 
and snpported in place by a longitudinal bar /  
and latéral ribs e. Fig. 3, on the tube. These 
ribs are preferably shaped so ns to leavo a 
heart-shaped opening in the centre of the tube. 
For separating the stcam and guiding it to the
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upper part of the tube, curved plates i over- 
hanging the upper edges of the plates b are 
fitted as shown. The tube a may or may not 
hâve external flanges m.

I IU IU IL ^ *
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also applicable as condensers, radiators, &c.. are 
formed of two slieets of métal, one or botli of 
which are provided with dot-like projections.

28 ,273 . S h u m a n , F ., and S u n  P o w e r
Co. Dec. 5.
Plate apparatus.—Hollow plates for heating 

and boiling water by solar beat or otherwise,

The two slieets are fastened together at tlieir 
edges and at the dots bv- dipping into molten 
métal. Fig. 3 shows such a plate in section, c 
being the métal securing the sheets together.

28 ,925 . S tu d e r , J . S . Dec. 13.

Straight tubes between headers. — Relates to 
evaporating-apparatus comprising stoam-heated 
tubes b through which the liquid flows to a 
separating-chamber s. The lower ends of the 
tubes are fitted with adjustable cônes / ,  Fig. 3, 
in order to regulate the supply of liquid ; the 
concs /  are surmounted by inverted cônes i which 
direct the liquid against the walls of the tubes. 
The steam is admitted to the casing a by open- 
ings in a steam-belt o, which openings arc 
arranged either above or below the plane of the 
steam supply pipe c. A central space n is left 
in the tube casing a. The apparatus may be 
circulatory or non-cireulatory. The l ’ rovisional 
Spécification also describcs an apparatus through 
which the liquid passes downwards to a separat­
ing-chamber.

28 ,981 . S t r o g a n o ff ,  Z. A . Dec. 13.

Loop-tube apparatus. —  An 
exhaust silencer and cooler, 
which may also be used as a 
water-heater, consists of a 
casing a enclosing two eylin- 
ders c, d, divided by parti­
tions c into compartments of 
unequal lengtli. The cyliuders 
are connected by tubes /, 
which may be plain or l ibbed 
as showu in Fig. d. Water, 
which enters at i, Fig. 1, and 
leaves at k, surrounds the 
cylinder and tubes, and the 
e x h a u st  gases flow in a 
eounter-direction. entering at 
g and leaving at h. Water of 
condensation is drained awav 
through sheets of asliestos be- 
tween wire nettings placed in 
the branches g, h. Man-holes
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29 ,7 0 5 . G -rocling:, A . F . G . C. P . J . v on , 
and R e w s e , II . S . S m ith -.  Dec. 21.

employed having a second sériés of tubes 32, 
preferably formed as shown, between the steam

Loup-tube apparat u*. -A n  apparatus for heat- 
ing liquid to be distilled by means of vapours 
generated in the distillation consiste of rising 
pipe coils c through which the vapours pass 
upwards. A portion c1 of the coil is carried 
outside the casing, and is provided witli a regu- 
lating-cock. and a pipe c* for the discharge of 
the products of condensation.

29 ,824 . K o e ff le r , A . J . Dec. 22.
Straight - tube apixiratus having internai 

bafjtes in tubes.—In a grain drier formed of a 
vertical sériés of séparable sections, eacli consist- 
ing of a steam chamber through passages in 
which the grain falls, these passages are pro­
vided witli lielical deflectors formed witll central 
apertures and inclined plates, so tliat the grain 
in falling is forced towards the heated sides of 
the passages. In the apparatus shown in 
Fig. 1, grain-tubes 2 are seeured in heads 3 
within the insulated casing. Within the tubes 
2 a hélix 25 carries at intervals inclined plates 
27. projecting through holes 20. When maize 
and otlier coarse grain is to be treated, appa­
ratus sucli as is shown in section in Fig. 5 is

chamber and the outer wall, botli sets of tubes 
having deflecting-meinbers.

A.D. 1911.

213 . T u ck ü e ld , C., and G a r la n d , W . G .
de F . Jan. 4.
Plate apixiratus. In radiators for motor cars 

&c. of tlio type consisting of hollow plates 
through which the water flows. the plates are 
placed vcrtically and surrounded by a frame 
so as to form a sériés of enelosed Hues, in which 
a natural draught is set up. so tliat a fan eau 
be dispensed with. Inclined plates 11, A are 
arranged above and below the radiator so as to 
direct the draught caused by the motion of 
the car between the plates. The plates are 
mado of corrugated sheets folded together at 
their edges, and are threaded on inlet and out- 
let pipes passing through slotted washers placed 
between the sheets.
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Plate apparatus.—Each element is made with 
longitudinal dépréssions 2, which form in the 
interior of the element a sériés of open-ended 
air passages 3 ; the dépréssions 2 are so formed 
as to leave plain margins at the front and rear, 
as shown in Fig. 3. The radiator is built up 
of éléments of varions lieights, arranged one 
above tho otlier and side by side in such a 
manncr as to form continuous zigzag water

passages 4, Figs. 6 and 10, from top to bottom. 
If desired, the éléments may be fittcd liori- 
zontally instead of vcrtically. AVhere the sides 
of the radiator are irregular or stepped, tliey 
are sealed by sheet - métal caps 8, Fig. 10, 
soldered in place. In the modification shown 
in Fig. 9, projections or raised portions 5 are 
formed at the sides of the passages 3.

775 . R e y n o ld s , A . Feb. 11.

Straight tubes 
between headers.
— In a heat-ex- 
change apparatus 
for gases, more 
particularly adap­
tec! for use in con­
nexion with furnaces and steam boilers, of the 
kinel comprising sets of tubes the interspaces 
between which are filled with a solid or liquid, 
two sets of tubes d arranged in parallel layers 
at right-angles are provided for the cold gas, 
while the hot gases pass through a third set b 
at right-angles to and interlacing with tho ûrst 
two sets. The tubes extend between headers 
a, ci e> /> 'Ji and, as shown, two or more casings

-~  29

each with its sets of tubes may be connectée! 
together. The spaccs between tlie tubes may lie 
filled with water, crude petroleum, lead, a pack- 
ing of carbon and tar, or scrap iron etc.. into 
which molten lead or iron may be run to fill the 
interstices. According to the Provisional Spéci­
fication, the apparatus may be used as a feed- 
water heater.

1260. X oegrler , A . J . May 12, 1910, [Con­
vention dufe].
Straight-tube ap/taratus having internai 

baffles in tubes.—Grain, while passing through 
steam-jacketed tubes before grinding, is 
agitated by a spirally bent strip 11 hung ccn- 
trallv in each tube. The strip is provided with 
projêeting pièces which aid in throwing tho 
grain from the centre against the walls of the 
tube. The projections may take the form of 
tongues 13 eut from the strip and bent 
obliquely; or thoy may be conical studs 16 
riveted to the strip. The strips are supportée! 
on diverging amis 19 formed by cutting and 
bending tho upper end of the strip. The top
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2022 . L a g ra n g e , P .
Jan. 26.

Coil-tube apparatus.— 
An apparatus for heat- 
ing syrups comprises 
superposed coils 1, 2, 3, 
4 separately supplied 
witli steam.

3269. S till, C. Feb. 8.

and bottom plates 2, 3 are connected by a 
strengthening-rod 5 passing through a tube 6.

1803 . B e h r in g c r ,  E .. and B e h r in g e r , H .
Jan. 24.

Plate apparatus.—Each element of a radiator 
comprises top and bottom lieaders 6 having a 
vertical portion 10 and an horizontal portion j 
9, connected by a number of flattened tubes 8, I 
corrugated as shown in Fig. 4, or straight with j 
corrugated strips of métal between them. The J 
lieaders fit side by side into reeesses in the top ■ 
and bottom water-tanks, the top lieaders being 
sliown in Fig. 1 fitting under the top tank 2 
and coinmunicating therewith by nipples 13, 
14. In a modification, the nipples 13 are merely 
stays.

Straight tubes between headers.—A reflux con­
denser or dephlegmator comprises nests of hori­
zontal tubes b, through whicli in succession the 
vapours pass from top to bottom, and around 
wliich the cooling-medium passes in a reverse 
direction, together with means for draining 
away the condensed liquid to prevent furtlier 
contact with the vapours. Partitions r between 
the headers r, and partitions h, i in the spaces 
between the headers r  and the covers / ,  g, pro­
vide zigzag patlis for the cooling-medium and 
the vapours respectively. Drainage pipes n dip- 
ping into liquid seals are provided in each of 
the partitions h, i.

378 7 . W e ir , W . Feb. 15.
Straight tubes between headers.—Comprises 

improvements in feed-water heaters of the type 
consisting of two headers connected by tubes. 
The header a, Fig. 1, is of circular form with 
a circular space d through wliich exhaust steam 
is admitted. The lower header b is suspended 
from the upper by the water-tubes e. A  métal 
cvlinder q, with drain-holes s. fills up the central 
space in order to deflect the steam over the 
tubes. Screw plugs /  are provided in the enter 
header plates to render the tulles accessible. 
The headers are divided into a number of com- 
partments by radial partitions, those of the 
upper header being staggered with respect to 
the lower so that the water passes up and down
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through the tubes a number of times. A cas- 
ing n surrounds the apparatus.

4775 . T a te , E . W ., and W y llie ,  J .
Feb. 25.
Straight tubes between headers; tube-plates. 

—The tube-belt of an evaporator comprises an 
upper coned tube-plate a provided at its under- 
side with bosses c drilled vertically for the 
réception of the tubes d, and a lower tube-plate 
concentrically stepped or terraced as at e, the 
horizontal steps being drilled for the lower ends 
of the vertical tubes d. In a modification, both 
tube-plates liave bosses as at c.

(For Figure see next column.)

479 2 . Xiamplougrh, F . March 1910.

/ j

J J - l L
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FIC.f.
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Tubes of spécial section.—The tubes d, which 
connect upper and lower headers a, b in a 
radiator, are made with their ends d1 of cir­
cular section, expanded into tube-plates c, the 
interinediate portions being flattened.

1911] CLASS 64 (iii), SURFACE APPARATUS Æc.

4775.
! } s & r EAT"

4991 . W a ts o n , J . B .
Feb. 28.

Straight tubes between 
headers.—An evaporator 
is provided with a rotarv 
tubular heater 6, divided 
into sections byehambers 
b* and lieatcd by liot air 
or the like, tlie arrange­
ment being such that the 
température of the heat- 
ing - medium falls as it 
passes from section to 
section, and the material 
under treatment is thus
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su jjected to successively diminishing tempéra­
tures as it passes from the iidet at one end to 
the outlet a5 at the other. ïh e  cooling of the 
air is increased by allowing it to expand, each

successive section being for this purpose formed 
either of greater numbers of tubes of the same 
size, or of the same number of tubes of larger 
cross-sectional area.

630 8 . OTejani, P . March 11, 1910, [Convention date].
Coil - tube apparatus. — A 

feedwater-heater comprises a 
cylindrical casing 1 packed 
with concentric helical tubes 
16, the diametor of the tubes 
increasing with the diameter 
of the hélix. The helices are 
almost in contact, only such 
distance being Ieft between 
them as to allow for expan­
sion. The pitch of any lielix 
is slightlv larger than the dia­
meter of the tul>e composing 
it. The tubes 16 arc secured 
to tube-plates 4, 5 which are 
respectively of greater and 
lesser diameter than the cas­
ing 1. The tube-plates are bolted to the flanges 
of rings 2, .3 which lie respectively outside and 
inside the wall of the casing. This construction 
allows the tube-plates and the tubes to be witli- 
drawn as a whole. The free space of the central

hélix is filled by a tube 20. The apparatus is 
arranged so that the sectional areas of the 
spaces for the flow of the heating and the 
heated fluid is constant, tKereby avoiding back- 
pressure.

6 97 1 . B e h r in g e r , and B e h r in g e r , H .
Plate apparatus. —  Relates to a radiator 

cooling-tube of the kind having angular corru- 
gations disposed so as to form an internai cir- 
culatory passage of uniform cross-section 
throughout transversely to the corrugations, the 
latter being arranged parallel to the external 
circulation past the tube. The tube is con- 
strueted from a blank 15 with angular corru­
gations, as sliown in section in Figs. 7 and 10 ; 
the blank is folded over, and its free edges 20 
are interlocked to form a stiffening-flange 30 
perpendicular to the corrugations 16. Crimps 
18 are formed on the part which is folded to 
strengtheu the fold. The flange 30 may be

March 20.
FIC 9.

off-set, as showu in Fig. 7, so that the corru­
gations only project bevond the flange on one 
side of the tube.

702 3 . W a ts o n , H . B ., and B il le t o p ,  T . C. March 21.
Straight tubes between 

headers; baffles amongst 
tubes.—The tubes c of a 
heat-exehanger described 
as for cooling oil in 
place of being straight, 
are curved shghtly up- 
wards in tlieir iniddle 
portions but enter the 
tube-plates B at right- 
angles. Stays S3 are 
provided w ith  o u te r  
covers S1, which also aet 
as sloeves. A sériés of 
baffle plates D are fitted 
transversely, and are  
supported by the stavs, 
the sides of the plates 
being attaclied to eross- 
pieces d1 so that when 
the door a3, shown in dotted lines, is removed the baffles can be removed en bloc.
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Loop-tube apparatus.—Tn cooling-devices for 
rotary air-compressors &c. in which water 
flows through a sériés of pipes, the pipes are 
arranged in groups, the pipes in eaeh group 
being in parallel and the gronps in sériés. The 
groups comprising the longer pipes also contain 
more pipes, so that the résistances of the 
different groups are approximately equal. In 
the arrangement shown, the water passes first 
through the single short pipe g, then through 
two longer pipes in parallel, and then through 
tliree still longer pipes also in parallel.

8563. D ea n . J . April 6.

Plate apparatus. — The éléments of plate- 
apparatus of the lcind set out in Spécification ! 
4129/08 are prevented from collapsing when the 
securing-bolts are screwed up by the use of solid 
annular bushes B perforated for the flow of 
fluid at C. To keep the rod R  central, webs D 
are fitted either to tho bushes, as shown in 
Fig. 2, or to the rod R, as shown in Fig. 3. In 
the latter case, a eoncentric rib Dx on eaeh wall 
fits into the dépréssion Bx on the adjacent bush.

9213 . T a t te r s a l l ,  W . Nov. l.'h 1010.

P la te  apparatus—
Flattened tubes 1 with FIC.h FIC.2. 
alternate la rg e  and 
small transverse corru­
gations are arranged in 
a radiator &c. in con­
tact with eacli other and 
with the large concavi- 
ties 2 ail facing in ono 
direction. The ridges 3 
of the small corruga­
tions of one tube may 
rest either in the lioliows 4 between the large 
convexities of the adjacent tube, as shown in 

513

Fig. 1, or on the large convexities 6 tliemselves, 
as shown in Fig. 2. Spécification 8906/10 is 
referred to.

9368 . H ild e b ra n d , [née Settele], M . 
April là.

ÀÊ_à_ F IG .I.
- 3 3 --------- _i£L---------------------1
=Lr—:— rr

K ... d
i c — =rt_— rr—

& T3 ST
Concentric or jacketed straight - tube appa­

ratus.—A surface-apparatus consista of a battery 
of superposed tiers of tubes b adapted to l>e 
immersed in one medium and to contain the 
second medium, eaeh tube of every tier coin- 
municating at several places with the corre- 
sponding tul>e of the next lower tier by means 
of tubes d. Ail the tubes of the top and bottom 
tiers communicate with eaeh other by means of 
cross-tubes i, and eacli tube b lias fitted witliin 
it one or more open-ended tubes c adapted to 
lie traversed by the first - mentioned medium. 
The inner tubes c may communicate with tliose 
in another tier by means of tubes extending 
witliin the tubes d.

10 .223 . S t ill ,  W . J ., and B r it is h  S t i l l  
T u b e  C o. Oct. 37.

Tubes of spécial section; gills for tubes.—In 
a surface-apparatus for exchange of beat, ver­
tical tulies a are provided with additions! gills 
b' between those b which are flanged at e to 
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form the outer casing. Stoam cnters at r. and 
ira ter of condensation is removed at u. lioles t 
l>eing provided to permit water to pass from 
plate to plate. The tubes a as placed in posi­
tion may be slit longitudinal]! and hâve a sliglit 
overlap, as show il in Fig. 4. the edges abutting 
after au expanding operation. The tubes may 
be united to the flanged gills or plates b by in- 
troducing a fusible mixture in powdered condi­
tion between the gills in excess of requirements, 
vibrating the assembled ]>arts so as to work the 
material into the joints, and applying beat.

12 ,349 . A k t .-G e s .  B ro w n , B o v e r i ,  et 
C ie. June 8, 1910, [Convention date].

\ P'

O
r— m D

- I

Jleaders; parti­
tions among tubes.
—A n horizontal 
condenser is di- 
vided in to  two 
portions so tliat 
one half ean lie 
cleaned wliile the 
other is in use.
Swing doors are
prorided at the ends of the condenser. The 
headers are divided bv horizontal partitions in 
the ordinary way so as to cause the water to 
take a zigzag course. Tliey are also divided 
by a vertical partition ni, which is continued 
across the steani-space but does not divide it 
eompletely. as shown. It stops a little short of 
the liottoiii. wliere the water of condensation 
forms a seal. Kacli sidc of the condenser is

connected to the air-pump, and by cutting-off 
one side the steam is drawn to the other and 
the first side can lie cleaned. The ends of the 
condenser are fornied as swing doors o. p, g, r.

13 ,075 . C la rk e , T . W . H . May 31.

U-fu&e apparatus.—In feedwater-heaters of 
the type in which waste steam &c. pass through 
arclied tubes in a casing containing tlic feed- 
water, the casing is made rectangmar in plan 
and of an arclied cross-section as shown. In 
the base of the casing are two chambers b, c 
for the admission and collection of the heating- 
medium to and from the tubes c. It is stated 
tliat the applianee acts as an exliaust-silencer 
or as a spark-arrester.

13 ,569 . B e im e rs , G . June 4, 1910, [Convention date].
Loop-tube apparatus. 

—A surface - condenser 
for liot anunonia gas in 
ice and cold - storage 
plants, or other gases, 
or for cooling milk and 
other liquida, comprises 
a number of stepped- 
coil Systems 10 of the 
form shown in Fig. 3, 
eaeli connected to a
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feed - lieader 11 aud a 
discharge lieader 12. 
and superposed a s 
shown in Fig. 1, which 
illustrâtes an ammonia 
condenser, eacli half of 
which mav be worked 
separately if desired.
The liot gas is supplied 
to both ends 15 of the 
fced - lieader, and two 
sériés of the usual drip 
pipes 21, provided with 
water-spreading flanges, 
discharge water over 
the vertical portions of 
the coil Systems, the 
condensed liquid in each coil System being 
rapidly conveyed by gravity into a discharge 
lieader. Valves 13, 14 permit each coil System 
to be isolated. and valves 18 permit cacli lialf

ULTIMHEAT®
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of the condenser to be isolated. The discharge 
lieader is connected at the top by the usual 
equalizing-pipe provided with a foul-gas cock.

13,700. B e h r in g e r , E .. and B e h r in g e r ,
K . June 8.

Plate apparat us.—In a radiator made up of 
horizontal tubular removable sections, Hat tubes 
27 are employed extemling lietween hcaders 26 
connected bv bends 32. The tulles may liave 
Hat undersides 29 with transversely corrugated 
upper surfaces 28, or the undersides may be 
corrugated as shown in section in Fig. 5 at 30 
or ridged longitudinally. A modified form of 
lieader is also described in which the connexions 
32 are on the face of the radiator instoad of 
the edge as shown.

513

14 ,670 . E a ch e llm a n n , G ., H a r m u tb , A .,  
and G e s  d er  T e n te le w sc h e n  C h em isch en  
F a b r lk .  June 21.

Plate apparatus.—In a tower for cooling the 
c 236
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liot gases from pyrites kilns &c., tlie gases 
pass downwards between liollow plates », in- 
ternally cooled, to tlie outlet e. The plates are 
arranged vertieallv and are open at tlie ends

to communicate with a water jacket l which 
surrounds the tower. The jacket l rests on a 
cast-iron ring q. Openings p are provided for 
ilushing the tower, and a cover c affords aocess 
to the cooler.

15 ,890 . S a n d b e r g , J . T . July 8.

Headers; tube-plates.—In heating and cool- 
ing apparatus comprising a nest of tubes at­
tachée! to a movable tube-plate so as to allow 
for expansion, the tube-plate c lias an extension 
embracing an inwardly-extending neck c in the 
eover of tlie easing, and is provided with paek- 
ing-rings /  to make a tight joint.

15 ,428 . B e r g , H . O., and D ra k e , F . E .
July 3.

Tubes of spécial section. —- Longitudinally- 
gilled tulles 16, shown in section in Fig. 2, are 
used in a condenser cooled bv air saturatcd 
with aqueous vapour. The gilled tubes 16 are 
arranged in a easing to whicli moist air is ad- 
initted by tubes 17, and from which it is witli- 
drawn by tulles 18. The steam is admitted to 
the easing 3 surrounding the pipes 18 and passes 
thenee to tlie gilled tubes 16, tlie easing 5 sur­
rounding the tubes 17 acting as a colleetor for 
water of condensation.

15 ,990 . D u n a . J . E . July 18, 1910, [Con­
vention date].

Concentric straiç/ht- 
tube api>aratus. — Re­
lates to an evaporator 
comprising concentric 
tubes 7, lô, between 
which the liquid passes 
and which are heated 
on the side remote 
from the liquid. The 
evaporator is either of 
tlie construction shown 
in which the liquid after 
passingonee through tlie 
apparatus is discliarged 
therefrom by a pipe 29, 
or is arranged as a bulk 
evaporator of the calan- 
dria type with an in­
ternai or e x te rn a l 
circulation o f t h e  
liquid. The heating- 
medium enters tlie 
chamber 10 surrounding 
the tube 7 and passes 
thenee by a pipe 12 to a 
chamber 13 supplying 
the inner tubes lô. The 
inner tulles are closed 
at their upper ends 
except for a small aper-
ture through whicli uncondensed vapours escape. 
The outer tubes extend bevond the tulie-plates
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8, 9 and may be bevelled at tlieir lower ends. 
A distributing-baffle 18 is litted in the supply 
chamber 4. When arranged for multiple effeet, 
the successive evaporators arc provided with

heating-elements having a decreasing nunber of 
tubes, each of increasing evaporating surface ; 
particulars of the dimensions adopted are given 
in the Spécification.

16,040. M e ije r , A ., P u lle n , G . A ., and
P u lle n , W . Zi., [tivding us Pullen & Vu.,
F. A.]. July 11.

Straight tubes be­
tween headers. — The 

tuiles D of a feed-heater 
are fixed in a tube-plate 
E at one end and at the 
other in a plate F of a 
movablo lieader w ith  
domed cover J. Divi­
sions h1, j' in the fixed 
and movablc headers 
direct the water so that 
it niakes four passages 
through the tubes lie- 
tweeu the inlet and 
outlet h2, h3. Steam is 
admitted to the easing 
A through the port o 1.

16,896. O dd ie , P . F . July 24.

Drip-interception devices.—Bcneath each tube 
« ' in surface-condeusers and like apparatus is 
fitted a draining-strip a, into which the water 
condenser! by the tube immediately aliove it 
drips and is carried awav to the end of the con­
denser. Each strip is of sucli a size as to pass 
through the tube lioles in the tube-plates, and 
is fitted with brackets b, b' to support it upon 
the tubes lielow it and projections c, c* to stcady

it against the tube immediately above it. Spéci­
fication 1682/09 is referred to.

16 ,948 . P a r s o n s .  S ir  C. A .. C ook , S . S .,
and D o u g la s , Xi. 1*1. July 24.

Straight - tube apimratus 
having internai baffles in 
tubes.—A core for insertion 
in the tubes of coolers or 
h esters is formed with flats at 
in ter vais along its lengtli, 
such flats lieing at an angle 
to adjacent flats and contact- 
ing at the sides with the intérim' of the tubes. 
The baffle may lie constructed as shown in sec­
tion in Fig. 2 bv pressing a smaller tube flat. 
alternate flats being in a plane at right-angles 
to that of the intervening flats.

FIC.I. h? h!

FIC 2.

17,219. L a lle m a n d , E . July 27, 1910, 
[Convention date]. Void. [Published under 
Section 91 of the .le#.]

Tubes of spécial section.—A radiator for aéro­
planes, automobiles, &c. comprises a pair of 
water-boxes 4, 5 connectod by tulles through 
which small air-tubes 10 pass transversely. Each 
water-tube is detachably connected to the boxes 
by rings 8 sliding on*the ends of the tubes and 
on connexions 6 ou the boxes and soklercd 
thereto. The tubes may be of circulai', oval, 
square, or other section, and may be arranged 
quincuncially ; a fan may be arranged between 
two rows of tubes.
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18 ,050 . P o u ls e n , C. Aug. 9, 1910, [Con­
vention date}.

Plate apparatus. — Apparatus for heating 
liquids, as in pastcurizing milk. comprises a 
corrugated cliamber formod of membcrs 3 de- 
tachably eonnected bv collais 8 and enclosed m 
a steam-chamber 1. Milk &c. is fed throiigli a 
pipe 7 and channel 6, and is stirred bv rotary 
rilibed plates 13. The milk &c. may pass in- 
stcad tlirongh tbe onter chamber. ivliich in tliis 
case contains tbe stirrers, and tbe members 3 
may lie Hat.

11911

18 ,163 . R o s s i ,  U. Aug. 10.

L-tube apparatus.—Apparatus for evaporat- 
ing and concentrating liquids comprises a nest 
of inclincd tubes I) inounted in lieaders P, P ' 
in a steain casing L and curved at their lovrer 
ends so tliat they enter tbe liquid-supply cliam - 
ber B in an horizontal plane. Liquid entering 
tbe tubes is given a spiral motion bv means of 
helical surfaces, shown in Fig. ô. wliieli are 
inserted in tbe louer ends of tbe tulles. The 
mixture of vapour and liquid Icaving tbe tubes 
enters a séparator S tangentially. The vapour 
liasses up tbrough tbe eone C and liquid passes 
to the tulie A. A sériés of concentrators may 
lie arranged in multiple elfeet, stcam from tbe 
easings L serving to heat tbe liquid prelimi- 
narily.

FIC.5

I

18 ,216 . S a n b o rn , T . F . Aug. 11.

l ’irtd-lube apparatus.—An evaporator is pro- 
vided witli a beat-exehanger eonsisting of tubes 
4. 13. tbe onter tube 4 lieing fed with tbe lieat- 
ing-medium from a chamber ô. and tbe inner 
tube 13 serving for the évacuation of tbe un- 
eondensed vapours to a chamber 8. tbe arrange­
ment being sucb tliat condensed liquid may 
drain from tbe onter tube independcntly of tbe 
inner tula-s. Tbe tubes extend inwards from a 
«ail of tbe evaporator, préférable from tbe 
bottom.

19 ,280 . K n o w le s , P . Aug. 29.

Htudded surfaces. — Métal surfaces for tbe

transmission of beat betvreen tno media are 
stiulded as sbown in Fig. 2. Kacli stud consists 
of a stem B and a head A, the stem and bond
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fieing of any shape iu cross-section, and the 
wholc is fixed in the plate by any suitable

[19ULTIMHEAT® 
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12 tobetween the tubes 4 and their jackets 

the lover headers, whence it returns by single 
large pipes 11 to branches 18 leading to the

meaus. Varions shapes are shown in the Spéci­
fication.

19,291. W a lle r , W . W . Sept. 3, 1910, 
[Convention date].

Conrentric strai<jht-tubç apparatus.—-In an j 
apparatus. adapted for cooling, lieating air, j 
wuter, &<•.. or for condensing vapours, a tubular i 
lieat-exchanger consists of upper and louer 
headers 6, 5 connected by jacketed air-pipes 4. 
The headers consist of sevoral hollow inter-com- 
municating portions. The pipes 4 extern! through 
the headers. and one medium, introdueed ; 
into the upper lieader, passes through the space

outlet main. The air &c. pass upwards through 
the pipes 4 and through the space 15 between 
the jackets 12 and the pipes 11. The pipes 11 
and jackets 12 are provided with external helical 
baffles 14, and similar baffles 13 are placcd in 
the spaces between the pipes 4 and 12. The 
side of the casing is liollowed out to direct the 
air etre. against tlie jackets 12.

19 ,653 . L u y p a e r ts , V .
May 9, [Convention date].

Plate ap]Miratus. — In a 
motor-car radiator, Hat tubes, 
the sides of wliich liave hori­
zontal corrugations d. alter- 
nate with strips y of plain 
métal, so that the tubes and 
strips are in close contact.

FIC.3.

20 ,634 . M o llin g e r , T . G . Sept. 22, 1910,
[Convention date].

St rai (j ht tubes beticeen headers; headers.— 
Milk is pumped through a heater wliich com­
prises a steam jacket 13 containing tubes 20. 
wliich are connected by channels 28 iu caps 25, 
20 to form a continuons passage. It  passes by 
a pipe 3 to a cooler wliich comprises a jacket 
32 containing tubes 35 opening into end- 
chambers 37. and tlieu by a pipe 8. préférable 
through a pressure regulator. to a tank liaviug 
an ail-vent surmounted by a filter. Spécifica­
tions 5446/03 and 25.393/07. fboth in Class 125. 
Stoppering &e.], are referred to.
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21 ,420 .

CLASS 64 (iii), SURFACE APPARATUS Ac.

M a th c s iu s .  W . Sept. 28.
Stmiyht tubes be­

tween headers. —  lu 
tuluilar heat-exchango 
apparatus for utilizing 
the beat of waste gases 
Ac., tlie tubes are ar­
rangée! in parallel rows 
transverscly to the 
direction of flou- of the 
gases and in parallel 
rows inclined at a small 
acute angle to the direc­
tion of the hot gases in 
suc-h a manuel- that Hues 
joining the centres of 
adjacent tubes of ono 
row and the centre of 
the intermediate tube of 
the next row form an 
irregular acute - angled 
triangle. Means are 
provided for cleaning 
the external surfaces of 
the tubes and tube 
headers. A f limace 
regenerator comprises, 
as shown in Figs. 1 and 
4, groups of tubes a, 
connectée! to the fiat 
surfaces of headers b, b1 
and arranged within a 
Hue as shown. the air 
to be heated being ad- 
mitted to one of the end 
top headers b‘ and pass- 
ing up and dowu in a 
sinuous course in the 
opposite direction to the 
waste gases. The tulles 
are arranged in the 
manner set forth above and indieated bv the référence mimerais 10, 11, 12, Fig. ü.

22 ,670 . S o d e r lu n d , O.. B oberg -, T ., and
T e c h n o  -  C h em ica l X ia b ora tor ies .
Oet. 14.
Straiyht tubes between headers; tubes witli 

nazzlts ami the like; partit ions amonyst tubes. 
— Tlie cross-seetional area of the vapour passages 
afforded to the heating-vapoin-s in film evapor- 
ating-apparatus comprismg straight tulies 
between headers dirainishes in accordance witli 
tlie réduction in volume of the vapour bv con­
densation. so that the rate of flow of the vapour 
is constant. W'here the steam passes through 
the tubes, their nu miter is reduced as shown in 
Fig. 3. Where the steam flou s around the tulx-s, 
the path is reduced in area bv means of par­
titions. In the latter case, the liquid undergoing 
évaporation is spread on the inner surfaces of 
the tulies bv means of the device shown in 
Fig. 8*.
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23.436. rorrester, H . J. C., [Griscom- 
Spencer Co.]. Oct. 24.

FIC.10.

U-tube apparatus.—An apparatus for evapor- 
ating liquids to dryness, iu wliich the liquid 
in tho fonn of streams is brouglit iuto contact

uni ni
[1911ILTIMHEAT® 

4ÜRTUAL MUSEUM
with a c lurent of iiot air, comprises a ch: ml ht 
into whicli air currents are introduced hôtli 
laterally and in a counter direction to tho 
direction of tlie streams. Tlie drying-chamber 
is constructed with side and bottom walls E. F, 
Fig. 3, consisting of heating-coils through wliich 
the air is sucked. The headers U to wliich tho 
coils E, F are attaclied are divided into chani- 
liers dl, d2, d3, Fig. 10, so arranged that tho 
steam enters the ehamber d', passes through the 
tulies E to tho ehamber d2 and thence through 
the tubes F to the ehamber d3.

23,561 . Osborne, W . S.
[Convention date].
U-tube apparatus. —

A drying - ehamber iu 
wliich liquid, in the 
form of spray is brouglit 
into contact with a 
carrent of liot air is 
formed with side walls 
1.5, eaeh constructed of 
headers eommunicating 
with a set of tubes 3 for 
heating the air as it 
enters the upper part of 
the ehamber.

Oct. 20, 1910,

FIC. 7.

23 ,646 . L e v in so h n , Z. Oct. 20.
Plate apixiratus. — Appa­

ratus for pasteurising milk 
Ac. comprises an annulai' 
water-heater a on whicli is a 
hclical ledge b, a casing c ou 
wliich is an oppositely-dis- 
posed helical ledge d, and a 
casing e on the lower portion 
of wliich is a helical ledge /  
cnclosed by a casing <j. The 
water in the vessel a is lieated 
by a lamp Ae. and milk Ac. 
enters by a pipe ni and flows 
up tlie helical ledge b and theu 
down the helical ledge d to 
tlie outlet n, wliile cold water 
flows up the ledge /  to the 
outlet p. The parts can bc 
separated on removing a 
wedge h. The water-heater
may liave cross-tubes, and the ledges l>, d may be on tho insides of the casings c, c respectivcly.

24,872. M ills , D ., 
M i l l s ,  W ., and 
M ills, G . Nov. 8.

Tubes of spécial sec­
tion.—A self-contained 
radiator or stove com­
prises T. angle, or half- 
round section pipes A 
for facilitating inter­
change of heat.
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25 ,6 6 5 . H a rr is ,  T . H . Nov. 17.

l'Iote apiunatus.—In a condenser, cooler, 
radintor. or the like in winch a nnmher of 
cooling-seetions 3 are removablv disposed be- 
twoon top and liottom tanks, the cooling- 
sections are détachable secured to an extcrnal 
fraine carrying the water-tank. The cooling- 
seetions consist of plates or tul>es connecter! to 
Leaders 4. into each of which extends a concd 
spout 7 communicating with the water-tank 2. ; 
l ’.acli spont is detachably seenred to the corre- 
sponding header by means of a screw 14 passing 
throngh a thimble 6 on the header. The spout 
is provided with a rublier ring 13“. against 
which is drawn the cône 5 on the end of the 
header. The spouts may enter the tank 2 
directly as shown in Fig. 3“, or they may enter 
auxiliary tanks 10. which communicate with the 
tank 2 throngh a union consisting of a part 
1G(> which fits within a corresponding part 16“ . 
with parts having perforations 19. Figs. I and 
1“ shows the connexion of the plates and tubes 
with the lieaders 4.

25 ,800 . F c r n b a ch , A . May 17, 1!)U.

Tubes o/ spécial section ; dis- 
tributing liquida on outsidc of m 2
tubes Ar. A vacuum evapo- 
rator consists of a tube or 
tubes 3 coated with enainel 
and provided at the upper end 
with an annular basin 13 from 
which the liquid overfiows and 
passes in a film over the outer 
surface of the tube, the patli 
of the liquid being prolongcd 
by means of a jacket of wule 
inesh asl>estos fabric surround- 
iug the tube. The surface of 
the tube may be smootb, or provided with senti- 
cylindrical beads or annular ribs 12. A pipe 
10 is fitted for the supply of Lot water or 
other heating-fluid.

2 6 ,2 3 1 . M a s c h in e n fa b r ik  S u r th  G es.
Mardi 27, [Convention date].

their ends and communicate with one another 
either by short welded tulies or. as shown in 
Fig. 3. by means of apertures <j in the adjacent 
walls of expandcd end boxes r. such adjacent 
walls lieing welded together. l'his construction 
allons of free expansion and contraction in 
the tubes.

Courent rie straiyht-tube ap/mratus.—In appa- 
ratus having a serpentine inner tube l> with 
jacketed straight portions, the jackets a are 
welded into contact with the inner tube at

26 ,340 . L o m s c h a k o w . A . Xov. 24.

Field-tube apparatus; 
tubes of spécial section.
—The superposed cham- 
bers 3, 4 of the dis- 
tributing-header 1 are 
divided transverselv into 
compartments w h i c h 
communicate either with 
the ribbed or smooth 
outer tubes 10 or the 
inner circulating-tubes 
IG throngh ports 7. 8,
14. 15. The heads 9 of 
the tul>es 10 are secured 
to the header 1 in the 
manner shown, or long 
liolts are passed riglit 
throngh the heads or 
throngh lugs at their 
sides. The inner tubes 
IG are provided with a 
latéral extension which 
is forced against the ports by wedges 17. The 
ribbed portions of the tulles 10 may be niade 
separately and welded to the smooth portions.
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26 .557 . L o z ia n o , L .. and S o c . A n on .
H o n tb a r b o n , Nov. 27.

l'Iote apparatus; tubes of spécial xection.— A 
nuraber of éléments a. Fig. 4, having upturned 
sides « ' and extensions a- are stacked one above 
tho otker and kept in position by a sheet-metal 
wrapping b, Fig. 9. The éléments are spaced 
ont by means of grooves b' in the wrapping and 
are retained by beading over the extensions a-, 
as shown. The columns tlius formed are mounted 
side by side in the nsual radiator frame, so 
that the va ter to Ire cooled passes dovn the 
passages formed by the juxtaposition of the 
concave sides of the columns, while the cooling- 
air passes throngh the elenïents horizontally.

m  " " r  r = r ^ -zA  F ' ■ "T = n p i  f
-rM 11 H t ___L
I r i / =JL :  J L
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27,823. C eipeli, N . Dec. 11.
Coil - tube apparatus.

—An apparatus fo r  
heating or c o o lin g  
liquids in order to ob- 
tain solids therefrom 
by crystallization or 
solidification comprises 
superposed éléments o. 
jacketed or not, throngh 
which the material is 
moved by a convever b 
having hollow threads 
throngh which a heat­
ing or cooling agent is 
passed in a direction opposite to that in which 
the material is impelled. lnlet and outlet tubes 
il. e are provided at opposite ends of eacli clé­
ment. The heating or cooling agent passes from 
the hollow shaft of one element to that of the 
next by flexible connexions k. and set-screws o 
are provided to allow the cléments to be moved 
into an inclinée! position. The convevers in the

separate éléments may l>e driven at different 
spee<ls by means of change-wheel gearing /. </. 
The apparatus is applicable to the crystalliza- 
tion of ammonium nitrate, sait, alkali hydrates, 
iVc.. to the crystallization by beat of substances 
more soluble in eoid water than in hot. and to 
polymérisation. as in the condensation of oils 
to resins.

28,276. B o n d in , C. Dec. 15.

Vint e apparatus. —
In radiators employing 
flattened tubes B with 
corrugated sides, plates 
A are inserted between 
and in contact with the 
tubes to support them 
and also to increase the 
radiating-surface. The 
plates are either formed 
by causing two corru­
gated plates to cross at 
intervals by suitable 
slots or bv soldcring two
corrugated plates together along the ridges of 
contact.

28 ,922 . C r ig h - 
to n , J . Dec. 22.

Straight tu bes  
between headers. 
— A vertically-ar- 
ranged s u r fa c e  
condenser c o m- 
prises a sériés of 
superposed nests 
of water-tubes d. 
d', il-, d*. d* ar- 
ranged so that the 
tubes of one nest 
lie close and at an 
angle to those in 
the adjacent nests. 
In the example,
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they aro at riglit-angles. The casing inay taper 
as shown from top to lmttom. The water may 
enter eitlicr at the top j  or at the liottom ni, 
the steain inlet being shown at f.

29 ,0 9 4 . M e y e r , R . O., [Firin of]. Dec. 24, 
1910, [Convention dote J.

q £ , 4 ! l

a, b séparated bv soldered strips c and 
by rubber &c. sheets /  and copper plates

closcd
!/•

Straight tubes between headers; tubes of 
spécial section.—Vertical heating-members a, of 
rhombie section with flattened sides as shown, 
are arranged in rows, staggered so that con­
tinuons passages of constant total sectional area 
are formed between the columns. Thus, the 
distance e is twice as great as the distance 
between the members of adjacent rows.

29 .144 . M é r ie . J . Dec. 27.

Plate apparat us ; apparatus with passages of 
constant area. — In apparatus for sterilizing 
inilk. comprising a regenerator liaving adjacent 
spiral passages and a sterilizing coil immersed 
in a water - bath. the passages for the milk 
throughoiit are of constant area, so that the 
milk travels at constant speed and libération 
of gases is prevented. Préférable, the milk 
passes by a pipe j  to a number of superposed 
regeuerators arranged in parallel. and thence 
by a pipe I; to the sterilizing-coil, returniug bv 
a pipe l. The regeuerators comprise métal sheets

29 .393 . B ü ttn e r , A . Jan. 5, IConvention 
date].

Plate apparatus.— For joiuing the adjacent 
sheet-metal cléments o of a radiator, a double 
concd nipple c is use<l in conjunction with per- 
forated internai rings d to preveut collapse of 
the éléments. The coned parts bear against 
flanges b' round the apertures of the éléments, 
wliich llanges may be either lient inwards, as 
shown, or outwards, forming in either case au 
elastic fluid-tight joint.
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2204. P o rz e l ,  J . Jan. 27. c which support the outer tubes and scoops 
e. The tubes extern) between headers.

FIG.4.

Honexjcomb tube apparatus.—A radintor con­
siste of a lattice-work of tubes of the section 
shown in Fig. 4, made in one pièce by clectro- 
deposition.

2461. W e ise . H . Jan. 30. 1911, [Conven­
tion date].

Straight tubes between headers. — In a 
rotnting nest of tubes used in a drving-appa- 
ratus, a central stout tube carries partitions

2812 . W e ir , W . Feb. 3.

Coil-tube apparatus__ To reduce the weight
of a sea-water evaporator liaving superposed 
coils b, the coils are connected to pressure and 
exhaust chambers c, d arranged vertically in 
tbo side of the evaporator. The coils are con­
nected to the cband)crs c, d by eoupling-pieces 
e. and tail pièces /  perforated at g. The 
couplings are secured by nuts h outside tlie 
sbell. By this construction, the coils can bo 
made to fill the horizontal section of the sbell, 
and can lie withdrawn througb the door I; by 
a single straight-linc movement after the dis­
connexion of the nuts h.

2813. W c ir . W . Feb. 3.
Straight tubes be- 

tween headers. — A 
horizontal condenser b 
is constructed with en- 
iarged ends wliicb are 
fitted internally with 
cylindrical plates d 
liaving perforations in 
their upper portions.
The steam enters by 
passages / .  and passing 
around the plates d 
reaches tlie interior of 
the condenser at the 
top. The air-pnmp suction a is 
fuation 2812/12 is reforred to.

fitted at tlie middle of the lmttoni of tlie condenser. Speci-

4ô


