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This invention refers to condensers, whose 
heat-transmitting surfaces consist of One Or more 
sheet metal plates bent to spirals and forming 
walls of the channels, in which the steam (or 
vapour) arid the cooling medium flow, between 
which heat is to be transmitted. The inven 
tion refers more particularly to that type of 
such conductors which have steam inlets to the 
steam (or vapour) channel or channels from one 
or both of the two plane short sides or ends of 
the apparatus. - . 
The chief object of this invention is to con 

struct a condenser having a condensing effect 
as high as possible within a certain volume. 

- Another object of this invention is to cool the 
condensate formed to a very low temperature to 
attain a high vacuum and to recover as much as 
possible of the heat contained in the steam (or 
vapour) and condensate. 
Another. purpose of this invention is to in 

crease the velocity of flow in such condensers to 
increase the coefficient of heat transmission. 
Thus, the efficiency of the whole apparatus is 
increased. 
A further purpose of this invention is to con 

struct a condenser of this type, in which one or 
more parts may be disconnected for cleaning or 
repairing purposes, while the other may be still 
operated. 
Another purpose of this invention is to control 

the distribution of steam supplied to the steam 
(or vapour) channel or channels-in such man 
her that a high velocity of flow is maintained 
in the Whole steam channel or channels Or the 
greatest part thereof. Simultaneously a part 
of the steam channel or channels may be cut 
off from any direct supply of steam SO as to per 
mit the condensate formed to be cooled to a low 
temperature (far below the boiling point). 
Other purposes of this invention will be evi 

dent from the following specification. 
Some embodiments of condensers in accord 

ance with this invention are shown in the an 
nexed drawings. 

Fig. 1 shows a central, vertical section. On the 
line I-I in Fig. 2 through a spiral condenser in 
accordance with this invention. 

Fig. 2 shows a horizontal section on the line 
II-II in Fig. 1. 

Fig. 3 shows a section in the peripheral direc 
tion through a detail in Fig. 1, on a larger scale. 

Fig. 4 shows a central vertical section through 
- another, embodiment and 

55 
Fig. 5 shows a similar section through still 

another embodiment, 

(Cl. 257-32) 
Fig. 6 shows a peripheral section-similar to 

that shown in Fig. 3-through the distributive 
guide blades in Fig. 5, on a larger scale. 

Fig. 7 shows a central section through still 
another embodiment, having sections connected 
in series. W 

Referring now to Figs. 1-3 of the drawings, 1. 
and 2 indicate two sheet metal plates bent to 
Substantially parallel spirals having vertical gen 
eratrices. Thus, two spiral channels 3, 4 are 
formed between said plates. Said channels are 
at the top closed by spiral flat iron bars or strips 
5, 6 inserted between the spiral plates 1, 2 and 
welded to them. At their lower ends said chan 
nels 3, 4 are closed by means of U-, V-, or L 
shaped sealing strips 7 of resilient material, such 
as rubber or leather. Said strips abut against 
an outer, detachable cover or bottom 8 Secured 
by means of bolts 9 to prevent the packings 7 
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from being pressed out by the internal pressure 75 
above atmospheric in the apparatus. 
On the upper, plane end of the apparatus an 

Outer detachable cover 10 is secured by means of 
bolts 11, and provided with an inlet tube 12 for 
the steam to be condensed. The tube 12 dis 
charges into a central chamber 13 in direct com 
munication with the chamber 14 within the COver 
10. Said chamber 13 is at its bottom provided 
with a tube 15 having a valve 16. 
The spiral strip or band 6 (see also Fig. 3) is 

provided with a number of holes 17 forming a 
communication between the chamber 14 and the 
steam channel 4. Said holes 1 are preferably 
oblique, or bent, as shown in Fig. 3, to give the 
steam a component of velocity along the spiral 
channel 4, i. e. in the peripheral direction, when 
it flows into said channel. To the main condenser formed by the plates 
1, 2 an additional cooler for the condensate is 
annexed, having a smaller area of passage than 
that of the channels 3, 4. In the embodiment 
shown in Figs. 1 and 2 said cooler is formed by 
extended portions 1a, 2a of the plates 1, 2, said 
extensions 1a, 2d having a Smaller height than 
the plates 1, 2, as measured in the axial direction. 
The channels 3a, 4a formed between the plates 
1a, 2a are at the top closed by metal strips. 5a, 
6a welded thereto and at the botton by means 
of the sealing strips 7. 
The outermost winding of the channel 4a is 

connected to an outlet tube 18a for the condensate 
formed and also for permanent gases p0SSibly 
contained in the steam. The cooling medium, 
for instance cooling water, is supplied to the 
channel 3 from an inlet tube 19 and to the chan 
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nel 3a through an additional inlet tube 19d. The 
water supplied through the tube 19d. Will in the 
channel 3 mix with water supplied through the 
tube 19 and after being heated by the condens 
ing steam and the condensate the cooling Water 
is drawn off through the tube 20, connected with 
the inner end of the channel 3. 

Distance pieces 22 are inserted into the lower 
ends of the channels. 3, 4 to keep the plates i, 2 
at their correct distance. 
The chamber 13 is provided with an axial slot 

25 constituting a direct communication from the 
chamber 13 to the channel 4. Said slot may, how 
ever, be dispensed with. 
The steam (or vapour) to be condensed is Sup 

plied via the tube 12 to the chamber 13 in which 
solid impurities possibly contained in the Steam 
Will settle and may be blown out through the 
valve 16. The steam thus purified enters the 
chamber 14 and from there flows through the 
holes 17 into the channel 4 to be condensed. 
The number, the size and the arrangement of 

the holes 17 are chosen in such manner that a 
uniform drop of pressure, by preference, a Sub 
stantially constant drop of pressure will be at 
tained from the innermost winding of the chain 
nel 4 to the periphery thereof. Said drop of 
pressure will give the steam, as well as the con 
densate formed therefrom, a high velocity of flow 
along the spiral channel 4 in the periphery di 
rection, and thus, the efficiency of the heat trans 
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mission is essentially increased. The velocity of 
flow of the steam in the peripheral direction is 
further, increased by the fact, that the steam 
distributing holes 17 are oblique to give the steam 
a component of velocity in the peripheral direc 
tion. In the embodiment shown in FigS. 1 to 3 
the outermost windings of the strip 6 have no 
holes 17 and, thus, there is no supply of fresh 
steam from the top to the outermost Windings 
of the channel 4. In said outermost Windings 
the condensate may therefore be cooled below 
the boiling point of the steam or vapour con 
densed and also the permanent gases p0SSibly 
contained in the steam or vapour Will be cooled 
below that point. 
In the additional cooling part 4a, the conden 

sate and the permanent gases will be further 
cooled by the fresh (cold) cooling medium Sup 
plied to the tube 19a, and, consequently, the con 
densate and permanent gases drawn off through 
the tube 18a are cooled to a low temperature. 
Some steam will also enter the innermost wind 

ing of the channel 4 through the slot 25. 
After removing of the bottom 8 and the re 

silient packings 7 the interior of all the chan 
nels 3, 4, 3d, 4d. are easily accessible for cleaning 
and inspecting purposes. 
The steam let in at the centre of the apparatus 

is cooled by cooling Water already heated to a 
point in the vicinity of its maximum temperature, 
and for that reason said steam will con 
dense at a slower rate than the steam let 
in through holes 17 further from the centre. The 
condensate formed falls down to the bottom of 
the channel 4 and forms a layer having an in 
creasing height from the centre towards the 
periphery, as indicated by the curve A if the veloc 
ity is constant. A constant velocity is attained if 
the drop of pressure in the channel 4 is rendered 
somewhat higher towards the periphery as a 
compensation for the greater height of the water 
column there. The rotation of the steam (in 
the peripheral direction) will facilitate the re 

5 moval of the condensate. The curve A is shown 

steam a velocity in the peripheral direction. 

1956,133 
at a very exaggerated scale, because the con 
densate will have a very little volume as com 
pared with that of the steam, from which it was 
formed. 

In the part 3a, 4d a very efficient additional 
cooling of the condensate is attained, because the 
cooling medium. Will have a higher Velocity in 
that part on account, of the smaller area of pas 
Sage. 
In the embodiment shown in Fig. 4 the chan 

nel 3 is closed at its top by the spiral iron 5 and 
at the bottom by the packing 7 kept in its place 
by the detachable botton 8. At its botton the 
channel 4 is closed by a spiral iron band 6b welded 
to the plates 1, 2, while said channel is at its top 
closed by a detachable cover 6d in which the holes 
17 are cut. The cover 6d is Secured by means of 
bolts 21. Said cover 6d has a central hole 24 con 
stituting a direct communication from the cham 
ber 13 to the chamber 14. In this embodiment 
there is no extension of the channels 3, 4 but in 
other respects it is quite analogous to that 
shown in Figs. 1-3 and corresponding parts carry 
the same reference characters. Also in this emi 
bodiment the interior of the channels 3 is acces 
sible for cleaning after removing the packing 7 
and the bottom 8, while the interior of the chan 
nels 4 is accessible after removing the covers 10 
and 6d. 
In this embodiment the distribution of the 

Steam may be altered by Opening or closing some 
of the holes 17 in the cover 6d. 
The cooling effect may be controlled in the 

usual manner by controlling the quantity of cool 
ing medium. Supplied per unit of time. 

In the embodiment shown in Fig. 5 the sheet 
metal plates have generatrices forming an angle 
to each other. As a result thereof channel 3, 
closed at the top by the Welded pieces 5, is nar 
rower at the top and broader at the bottom at 
Which it is closed by the packing 7 and the bottom 
8. On the contrary the spiral steam channel 4 
is broader at its top and narrower at its bottom. 
In addition curved or oblique guide blades 17a, 

may be inserted into the upper portions of the 
channel 4 i. e. in the inlet to said channel from 
the steam supply tube 12. The shape of said 
blades is also shown in Fig. 6 which shows a sec 
tion in the peripheral direction through the 
blades to illustrate their curvature and arrange 
ment. The blades will give the steam a com 
ponent of velocity in the peripheral direction and 
thus, the Velocity of the steam and the conden 
Sate will be further increased. 

In this case there will be a high velocity of the 
Steam also at the lower, narrower portion of the 
channel 4, even if no guide blades 17a are used, 
and said high velocity of the steam will increase 
the condensing efficiency. The steam is let in 
through the tube 12 and the condensate will, 135 
through the holes. 23 of the bottom 8 fall down 
into the curved bottom 8b, from which the con 
densate is drawn off through the tube 18 and the 
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non-condensed gases contained in the steam 
Will be drawn off through the tube 18b. 140 
The guide blades 17 may be omitted or for them 

Spiral strips 6 having holes 17 or a cover 6d hav 
ing holes 17 may be substituted. Said blades may 
also be combined with the holes 17 to give the 

A scs 45 
The apparatus shown in Fig. 7 has a number of f 

Sections B, C, D, and E, connected in series. The 
first Section B is connected with the steam inlet 
12 and has a steam channel 4 and a channel 3 
for the cooling medium, formed by the plates 1, 150 
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1956,138 
2. At the top the plates 1, 2 are bent and 
Welded together to a stream-line shape as indi 
cated at 26, to decrease the resistance to the flow 
as much as possible. The central chamber 13 of 
the apparatus is shut off by means of a cupola, 27. 
In the middle of the channel 3 metal strips 28 are 
welded to the plates 1, 2 and thus, the channel 3 
is divided into an upper portion and a lower por 
tion, Which communicate With each other at 29, 
Where the Strip 28 is cut a Way. The cooling me 
dium enters at the periphery through the con 
necting tube 19B, flows through the lower portion 
of the channel 3 to the centre, enters the upper 
portion of the channel 3 at 29 and is drawn off 
through the outlet tube 20B. r 
The lower portion of the channel 3 is closed at 

the bottom by a packing 7, kept in its place by a 
detachable bottom 8 having apertures 23 for let 
ting through the steam and condensate from the 
channel 4 to the section C. 
Said section C is in all essential respects simi 

lar to the Section B and corresponding parts car 
ry the same reference characters. 
medium is let in through the tube 19C to the low 
er portion of the channel 3, which is also at its 
bottom closed by the plates 1, 2 being bent and 
Welded together to form stream line ends 26. The 
cooling medium discharged from the outlet tube 
20C is supplied to the inlet tube i9B via a connect 
ing tube 30. The next Section D is constructed 
substantially in agreement with the condenser 
shown in Fig. 5, i. e. the generatrices of the 
plates 1, 2 are at an angle to each other. The 
upper end of the channel 3 is closed by metal 
strips 5 Welded to the plates 1, 2, while the upper 
end of the channel 4 is closed by a cover 6d hav- . 
ing holes 17, by preference, oblique. 
The section E is provided With guide blades 17a. 

secured into the inlet of the channel 4. The 
channel 3 of this Section has Only half of the 
height of the channels 3 of the sections B-C, 
and for this reason the cooling liquid let in 
through the tube 19E and drawn off through the 
tube 20B will along its total path through the 
four sections have substantially the same area 
of passage. The last section E is provided with 
an additional cooling part 3d, 4d, having a sep 
arate inlet 19d for the cooling medium. The con 
densate formed in all the sections and the per 
manent gases possibly contained in the steam will 
be drawn off through the outlet 18a. 

It is to be observed that the area of passage 
for the steam is greatest in section B and de 
creases in each following Section and is, conse 
quently, Smallest in Section E. Thus, in spite of 
the reduction of the volume of the steam caused 
by the condensation the velocity of the steam may 
be maintained at a high value and a high effi 
ciency will be attained. 

It is to be observed, that any section, for in 
stance the section C may be detached from the 
other and put out of operation for cleaning and 
repair. In Such case the tube 30 between the 
Sections C and D will be altered to connect the 
tubes 20D and 19B, so that the three sections B, 
D, E may be operated as before, until the fourth 
Section is again restored. 

It is evident that the number of the sections is 
arbitrary. The apparatus may be used for con 
densing steam as well as other vapours or mix 
tures thereof. The distance pieces 22, the slots 
25 and the packings 7 etc. are shown and claimed 
in my co-pending U. S. patent application No. 
638,222, 

The cooling 
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What I claim is:- 
1. In a condenser, in combination, heat trans 

mitting surfaces of sheet metal bent to a spiral 
shape to form channels for a vapour to be con 
densed and a cooling medium, inlets to said va 
pour channel from at least one of the plane ends 
of the Spirals, and Screening devices for said 
Vapour channel to cause the essential drop of 
preSSure along at least the greatest part of the 
peripheral length thereof. 

2. In a condenser, in combination, one or more 
metal plates bent to spirals forming channels be 
tween themselves for the vapour to be condensed 
and for the cooling medium, one or more inserts 
at least at one of the ends of said spiral channel 
for the vapour, and oblique surfaces on said in 
Serts to give the vapour a component of velocity 
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in the peripheral direction of said channels, said 
oblique Surfaces being arranged along the periph 
eral length of said vapour channel in such man 
ner as to cause an essential drop of pressure along 
at least the greatest part of said vapour channel. 

3. In a condenser, in combination, one or more 
metal plates bent to spirals forming channels 
between themselves for the vapour to be con 
densed and for the cooling medium, one or more 
inserts at least at one of the ends of said spiral 
channel for the vapour, and oblique holes in said 
inserts to give the vapour a component of veloc 
ity, in the peripheral direction of said channels, 
said oblique holes being arranged along the pe 
ripheral length of said vapour channel in Such 
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manner as to cause an essential drop of pressure 
along at least the greatest part of Said vapour 
channel. 

4. In a condenser, in combination, two or more 
metal plates bent to spirals forming channels 
between themselves for the vapour to be con 
densed and for the cooling medium, a vapour inlet 
tube to at least One of the plane ends of Said 
vapour channel, a condensate outlet from said 
vapour channel, and a plate inserted between said 
steam inlet tube and the adjacent plane end of 
said vapour channel, said plate having oblique 
holes along the greater part of the peripheral 
length of said vapour channel. 

5. In a condenser, in combination, heat trans 
mitting surfaces of sheet metal bent to a spiral 
shape to form spiral channels for a vapour to be 
condensed and a cooling medium, a vapour inlet. 
tube to a plane end of said vapour channel, a con 
densate outlet from said vapour channel, and a 
detachable plane plate between said vapour inlet 
tube and said plane end, said plate having oblique 
holes arranged in a peripheral row along at least 
a substantial part of the peripheral length of 
said vapour channel. 

6. In a condenser, in combination, heat trans 
mitting surfaces of sheet metal bent to a spiral 
shape to form spiral channels for a vapour to be 
condensed and a cooling medium, a vapour inlet 
tube to a plane end of Said vapour channel, a con 
densate outlet from said vapour channel, oblique 
guide blades at a plane end of Said vapour chan 
nel, and a detachable plane plate between said 
vapour inlet tube and said plane end, said plate 
having oblique holes arranged in a peripheral row 
along at least a substantial part of the peripheral 
length of said vapour channel. 

7. In a condenser, in combination, heat trans 
mitting surfaces of sheet metal bent to spirals 
having at least some of their generatrices at an 
angle to the axis of the spirals, to form channels 
of a variable radial width for a vapour to be con 
densed and a cooling medium, a vapour inlet to 150 . 
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4. 
that one of the plane ends of said vapour channel 
which has the greatest radial Width, and a COn 
densate outlet from said vapor channel. 

8. ln a condenser, in combination, heat trans 
mitting surfaces of sheet metal bent to Spirals 
having a least some of their generatrices at an 
angle to the axis of the spirals, to form channels 
of a variable radial Width for a Vapour to be con 
densed and a cooling medium, a vapour inlet to 
that one of the plane ends of said vapour channel 
which has the greatest radial width, an insert at 
a said plane end of the greatest radial width, 
oblique surfaces on said insert to guide and dis 
tribute said vapour flowing into said vapour chan 
nel, and a condensate outlet from Said vapour 
channel. 

9. In a condenser, in combination, heat trans 
mitting surfaces of sheet metal bent to a Spiral 
shape to form channels for a vapour to be con 
densed and a cooling medium, means for clos 
ing said channel for the cooling medium at both 
plane ends of the spiral, an inlet tube for Said 
vapour to a plane end of Said vapour channel, 
a condensate outlet tube from said vapour chan 
nel, guiding and distributing devices for Said va 
pour channel to cause an essential drop of preS 
sure along a substantial part of the peripheral 
length thereof, and additional cooling channels 
coinected in series with said other channels 
and having a Smaller area of passage than that 
of the latter. 

10. In a condenser, in combination, heat trans 
mitting surfaces of sheet metal bent to a spiral 
shape to form channels for a vapour to be Con 
densed and a cooling medium, means for clos 
ing said channel for the cooling medium at both 
plane ends of the spiral, an inlet tube for Said 
vapour to a plane end of said vapour channel, a 
condensate outlet tube from Said vapour channel, 
guiding and distributing devices for Said vapour 
channel to cauSe an essential drop of preSSure 
along a substantial part of the peripheral length 
thereof, and an additional vapour inlet from the 
centre of the condenser. 

11. In a condenser in combination, a number 
of sections connected in series, each section hav 
ing heat transmitting Surfaces of sheet metal 
bent to spiral shapes to form channels for a 

1956,188 
cooling medium and a vapour to be condensed, 
means for closing said channels for the cooling 
medium at both plane ends of said Sections, an 
inlet tube for said "vapour to a plane end of Said 
vapour channel of the first one of Said Sections, 
and a condensate outlet tube from the last One 
of said sections, said sections having an area of 
passage for said vapour decreasing from Said first 
section to said last section. 

12. In a condenser in combination, a number 
of sections connected in series, each Section hav 
ing heat transmitting surfaces of sheet metal bent 
to spiral shapes to form channels for a cooling 
medium and a vapour to be condensed, means 
for closing said channels for the cooling medi 
um at both plane ends of Said Sections, an in 
let tube for said vapour to a plane end of Said 
vapour channel of the first one of Said sections, 
dividing metal strips in at least some of said 
channels for Said cooling medium, and a con 
densate outlet tube from the last of Said Sections, 
Said Sections having an area of paSSage for Said 
vapour, which in any section is Smaller than the 
corresponding area of the preceding Section. 

13. In a condenser, in combination, a number 
of sections detachably connected in Series, each 
section having heat transmitting surfaces of sheet 
metal bent to spiral shapes to form spiral chan 
nels for a cooling medium and a vapour to be 
condensed, said channels for the cooling medium 
being bent and welded together to a stream 
line shape at the plane end of Said section, an 
inlet tube for said vapour to a plane end of Said 
vapour channel of the first section, and a con 
densate outlet from the last section, said sec 
tions having a decreasing area of passage for 
the vapour from said inlet to said outlet. 

14. In a condenser, in combination, heat trans 
mitting surfaces of sheet metal bent to a spiral 
shape to form channels for a vapour to be con 
densed and a cooling medium, inlets to said 
vapour channel from at least one of the plane 
ends of the spirals and distributing and guid 
ing devices for the vapour to Said vapour chan 
nel to give the vapour a high velocity of flow 
in the greatest part of said vapour channel. 

CURT FREDRIKROSENBLAD. 
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