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This invention relates to a method and ap-
paratus for manufacturing heat exchange
units of the type provided with a plurality of
tubes having a plurality of radiating fins.

The invention concerns itself more partic-
ularly with the manufacture of circular or
annular heat exchange units of the fin and
tube type and contemplates an improved
method and a novel apparatus for accom-
plishing this result in a simple and efficient
manner.

A further object of this invention is to
provide apparatus which, in additien to ex-
sediting the method of manufacture and re-
ducing the cost thereof, insures proper spac-
ing of the radiating fins on the tubes.

The foregoing as well as other objects will
be made more apparent as this description
‘proceeds, especially when considered in con-
‘nection with the accompanying drawings,
wherein : ' '

Figure 1 is a central sectional view through
the assembling apparatus;

Figure 2 is a fragmentary side elevational
view partly in section of the construction
shownin Figure 1;

Figure 3 is a plan view of the construction
shown in Figure 1 with certain parts broken
away for the sake of clearness;

Figure 4 is a fragmentary perspective view
illustrating the manner in which the fins ave
assembled upon the tubes;

Figure 5 is a plan view of a completed
radiator unit constructed in accordance with
this invention; and :

Figure 6 is a view similar to Figure 3
showing the parts in-another position.

In general, the present invention contem-
plates fashioning circular heat exchange
units of the type previously described by unit-
ing together a plurality of prefashioned seg-
ments. The segments are formed by arrang-
ing a plurality of fins in separate groups with
the fins in each group arranged on a common
radius and provided with preformed open-
ings therethrough also having a common ra-
dius. A plurality of tubes corresponding in
length of curvature to the segments are ex-
tended through the openings in the fins in
each group and serve to assemble the groups

1931, Serial No. 521,335.

to form a segment of the circular unit. In
this connection it should be understood that
the relative sizes of the openings and tubes
is such that the latter frictionally engage the

sides of the openings upon being extended

therethrough for establishing a contact there-
between and incidently for temporarily se-
curing the fing to the tubes to permit the seg-
ment to be removed from the apparatus
without disturbing the spacing of the fins.
Upon removal of the segment from the ap-
paratus, the fins may be permanently secured
to the tubes in any suitable manner such as
by a soldering operation.

The particular method employed for fash-
ioning the heat exchange units will be more
fully understood by the detailed deseription
of the novel apparatus utilized in carrying
out the method.

In detail, the apparatus comprises a table
10 having a substantially flat top portion 11
centrally apertured as at 12 for the passage
therethrough of the vertically extending
drive shaft 13. The drive shatt 13 is jour-
naled at the lower end thereof in a bearing
14 carried by a plate 15 secured in spaced
relation below the top portion of the table 11
by means of the brackets 16 carried by the
table. For supporting the upper end of the
dvive shaft 13, 1 provide a bracket 17 having
the opposite ends thereof secured to opposite
sides of the table as at 18 and having down-
wardly extending portions 19 intermediate
the ends thereof for supporting a suitable

bearing 20 which in turn forms a journal for *

the upper end of the shaft 13.

Mounted upon the top portion 11 of the
table for movement relative thereto is a pair
of fin holding devices 21 and 22 having the
inner ends thereof arranged in superposed
relation and journaled upon the shaft 13 in-
termediate the bracket 17 and top portion 11
of the table. The outer end portions 23 of
the fin holding devices are arranged in a
common horizontal plane and in the present
instance are fashioned to form quarter seg-
ments of a circle as clearly shown in Figure
3 of the drawings. The arrangement is such
that when the outer end portions 23 are in
abutting relation, they cooperate with each

00

©b

&0

80

90

100



10

15

30

50

56

60

2

other to form a substantially semi-circular
section.

As shown particularly in Figure 4, the
outer end portions 28 of the devices 21 and
22 are formed with a plurality of laterally,
spaced upwardly projecting partitions 25 ex-
tending radially from the axis of rotation of
the drive shaft 18. The space between the
partitions 25 is such as to receive the radiat-
ing fins of the heat exchange unit and each
of the partitions are vertically slotted as at
26 opposite the openings 27 formed in the
fins. The construction 1s such that the slots
26 in the partitions and the openings 27 in
the fins are arranged on a common radius
conicentric with the axis of rotation of the
shaft 18 for receiving the semi-circular tube
sections 28 of the heat exchange unit.

Upon assembling the fins with the holding
devices 21 and 22, the latter are in the posi-
tion shown in Figure 3 and the tubes 28 are
supported upon the table opposite the fin
holding devices by means of the clamps 29.
The clamps 29 are detachably secured to the
top portion 11 of the table and are prefer-
ably formed of cooperating sections 80 and
31 engageable with opposite side walls of the
tubes and detachably clamped together by
means of the fastener elements 2. The semi-
circular tubes 28 are of a radius coincident
with the radius of the slots 26 and openings
27 are held by the clamps 29 in registration
with the aforesaid openings 27 and slots 26
so that rotation of the holding devices about
the axis of the shaft causes the tubes to pro-
ject through the slots and openings afore-
said. The length of the tubes is so deter-
mined that when the parts are in the posi-
tion shown in Figure 6, the opposite ends
of the tubes extend within the slots 26 in the
end partitions 33 of the fin holding devices
21 and 22 in zegistration with the openings
27 in the adjacent fins. The arrangement
is such that when the devices 21 and 22 are
moved to extend the tubes through the fing,
the opposite ends of the tubes will extend
beyond the fins at the opposite ends of the
devices 21 and 22 so as to permit assembling
the ends with the headers A and B as will
be more fully hereinafter set forth.

Referring now to the operation of the
apparatus as thus far described and assum-
ing that the parts thereof are in the position
shown in Figure 3, it will be apparent that
since the tubes 28, slots 26 and openings 27
are on a common radius concentric with the
axis of rotation of the shaft 13, rotation of
the devices 21 and 22 in opposite directions
about the aforesaid axis causes the end por-
tions of the tubes to extend through the slots
26 in the partitions and openings 27 in the
fins. As soon as the opposite end portions
of the tubes are extended within the fins, the

5 clamps 29 are preferably detached from the
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tubes and the table out of the path of travel
of the devices 21 and 22 permitting continued
movement of the latter in the aforesaid di-
rections until the end portions 83 of the de-
vices abut each other at which time the tubes
are extended through 21l of the fins support-
ed by the devices 21 and 22 and one section
of the heat exchange unit is thus formed.
The section thus formed is then removed
from the apparatus and the fins 24 secured
to the tubes in any suitable manner such as by
a soldering operation. The apparatus is then
again set up and another section indentical
to the one just described is produced in the
same manner as the latter. The two sections
may then be secured together by the headers
A and B forming a substantially circular or
annular unit. In this connection it is to be
noted that the opposite ends of the two semi-
circular sections may be joined to the headers
by soldering or otherwise securing the free
ends of the tubes, which, as previously stated,
project beyond the end fins, to the headers.
For effecting a rotation of the fin holding
devices 21 and 22 in opposite directions to
extend the tubes 28 within the fins, I provide
the following construction. Journaled upon
the table 10 below the top portion 11 thereof
is a shaft 35 having a suitable hand wheel
36 secured to one end thereof for rotating the
same and having a beveled gear 37 secured
to the opposite end portion and adapted to
mesh with a correspondingly shaped gear 38
secured to the lower end of the drive shaft
13, Keyed to the drive shaft 13 is a second
beveled pinion 89 adapted to mesh with a pair
of beveled pinions 40 and 41 respectively se-
cured to the driven shafts 42 and 43 extend-
ing outwardly from diametrically opposite
sides of the drive shaft 13. The arrangement
is such that rotation of the drive shaftin one
direction effects a rotation of the driven
shafts 42 and 43 in an opposite direction.
The outer end portions of the driven shafts 49
and 43 are journaled in suitable brackets
44 extending upwardly from the plate 15
and beveled pinions 45 and 46 are secured re-
spectively to the shafts 42 and 43. The pin-
ions 45 and 46 respectively mesh with suit-
able racks 47 and 48 which in turn are respec-
tively secured to the fin holding devices 21
and 22. Thus, it will be observed that rota-
tion of the hand wheel 36 effects a rotation of
the pin holding devices in opposite directions
about the axis of the shaft 13 to sleeve the fins
over the tubes as previously described. Rota-
tion of the fin holding devices 21 and 29 is
facilitated by means of a plurality of rollers
49 journaled upon suitable pins 50 secured
to the periphery of the devices 21 and 22 and
engaging the top surface of the table. In
this connection it is to be further noted that
the devices are accurately guided during ro-
tation to extend the tubes through the open-
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ings 97 in the fins by a suitable plate 51 se-
cured in spaced relation to the top portion

11 of the table by means of fastener elements

52 and cooperating with the latter portion of
the table to form a journal 53 for receiving
the rollers49.

Thus, from the foregoing it will be ob-
served that the particular method employed
herein for fashioning circular heat exchange
units consists in supporting a series of later-
ally spaced fins in two separate groups, each
group in the specific embodiment of the in-
vention corresponds to a quarter of a circle
with the fins in each group arranged on a
common radius struck from the center of the
circle. The finsin each group extend radially
outwardly from the above mentioned center
and as previously stated are formed with a
pluralify of openings therein also arranged
on a common radius struck from the center
aforesaid for receiving a plurality of tubes.
The tubes are semi-circular and are support-
ed concentric with the above center on the
same radius as the openings in the fins so that
relative rotation of the groups and tubes
causes the latter to extend through the open-
ings in the fins of both groups uniting the lat-
ter to form a semi-circular section corre-
sponding to substantially one-half of the heat
exchange unit. The segment thus fashioned
is removed from the apparatus and the fins
and tubes permanently secured together by a
soldering or other suitable operation. The
above operations are then duplicated to form
a second semi-circular segment which upon
completion is united to the semi-circular seg-
ment previously formed by means of the
headers to form a substantially circular unit.

What T claim as my invention is:

1. Apparatus for forming substantially
circular heat exchange units having means
for supporting a plurality of fins extending
radially from a fixed point and provided
with cpenings therethrough located on a
radius struck from said fixed point, means
for supporting a tube on the radius afore-
id, and means for effecting relative move-
ment of the two above mentioned means about
the fixed point aforesaid to extend the tube
through the openings in the fins.

9. Apparatus for fashioning substantially
circular heat exchange units having a sup-
port mounted for swinging movement about
a fixed axis and fashioned to position a plu-
rality of fins formed with apertures there-
through located on a common radius struck
from the axis aforesaid, and means for sup-
porting a tube on a radius coincident with
the radius aforesaid whereby movement of
the fins about the aforesaid axis relative to
the tube causes the latter to extend through
the openings in the fins.

3. Apparatus for forming substantially
circular heat exchange units having means

3

for supporting a plurality of fins provided
with openings therethrough located a pre-
determined distance from a fixed point, and
means for supporting a tube on a radius con-
centrie with the point aforesaid and in regis-
tration with the openings whereby relative
movement of the fins and tube about the said
fixed point toward each other causes the tube
to extend through the openings.

4. Apparatus for fashioning substantially
cireular heat exchange units of the fin and
tube type having a plurality of supporting
devices mounted for relative movement about
a common axis and provided with means for
positioning a plurality of fins extending
radially from said axis and having openings
therethrough concentric with the axis, means
for supporting a tube between the support-
ing devices and on & radius coincident with
the radius of said openings, and means for
moving said devices about the axis in oppo-
site directions for extending the tube through
the openings in the fins suppoerted by both
devices.

5. Apparatus for fashioning substantially
cireular heat exchange units of the fin and
tube type having a plurality of supporting
devices mounted for relative movement about
a common axis and provided with means fox
positioning a plurality of fins having open-
ings therethrough arranged on a radius con-
centric with the axis, and means for suppert-
ting a tube between the supporting devices
and on a radins coincident with the radins of
the openings in the fins whereby movement of
the devices about the axis aforesaid toward
the tube causes the latter to extend through
the openings in the fins supported by both
devices. . _

6. Those steps in the method of manufac-
turing substantially circular heat exchange
units having fins and having a member ex-
tending through the openings in the fins,
which consist in supporting a plurality of

fins with the openings arranged on a common -

radius, and relatively shifting said fins and
a member to engage the member within the
openings.

7. Those steps in the method of manufac-
turing substantially circular heat exchange
units of the fin and tube type which consist
in supporting a plurality of fins having open-
ings therein with the openings arranged on
a common radius, and relatively shifting said
fins and a tube to engage the latter within the
openings in the fins.

8. Those steps in the method of manufac-
turing substantially circular heat exchange
units of the fin and tube type which consist
in supporting a plurality of groups of f{ins
with the openings in each fin through which
the tubes pass arranged on a common radius,
and uniting said groups by relatively shifting
the latter and tubes to engage the tubes with-
in the openingsin the fins.
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9. Apparatus for forming heat exchange
units having fins. provided with openings
therethrough and arcuate tubes extending
through the openings, comprising means for
supporting a plurality of fins with the open-
ings therethrough arranged concentric with
respect to a fixed point, means for support-
ing a tube in registration with the openings,
and means for effecting a relative movement
of the two above mentioned means for en-
gaging the tube within the openings in the
fins.

10. Apparatus for fashioning heat ex-
change units having fins provided with open-
ings therethrough and arcuate tubes extend-
ing through the openings, comprising a pair
of supporting devices mounted for relative
movement about a fixed axis and having
means for positioning a plurality of fins with
the openings therethrough concentric with
the said axis, means for supporting a tube

between the supporting devices and on a -

radius coincident with the radius about
which the openings are located and in regis-
tration with the openings, and means for
moving said devices about the axis in op-
posite directions  for extending the tube
through the openings in the fins supported by
both devices.

11. Those steps in the method of manufac-
turing heat exchange units having fins and
substantially arcuate tubes extending
through openings in the fins, which consist in
supporting a plurality of fins with the open-
ings therethrough arranged concentric with
respect to a fixed point, positioning a tube on
a radius coincident with the radius about
which the openings aforesaid are located and
in registration therewith, and relatively
shifting the fins and tube about the fixed
point aforesaid to engage the tube within
the openings in the fins.

12. Those steps in the method of manufac-

turing heat exchange units having fins and
circular tubes extending through the fins
which consist in positioning a series of fins
in separate groups with the openings there-
through arranged concentric with respect to
a fixed point, suppoiting an arcuate tube be-
tween the groups in registration with the
openings therethrough, and moving said
groups toward each other relative to the tube

to engage the latter within the openings and

thereby form a segment of the heat exchange
unit.

13. Those steps in the method of manufac-
turing substantially circular heat exchange
units of the fin and tube type which consist
in positioning a series of fins in separate
groups with the openings through the fins
arranged concentric with respect to a fixed
point, supporting an arcuate tube between
the groups in registration with the openings
through the fins, relatively moving the
groups about said point toward the tube to

1,907,008

engage the latter within the openings and
thereby form a segment of the heat exchange
unit, similarly forming another segment of
the unit and subsequently securing said seg-
ments together.

In testimony whereof I affix my signature.

WILLIAM C. RITTER.
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