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21 Claims. (?. 257—255) 
This invention relates to refrigeration, and 

particularly cooling apparatus in the form of a. 
refrigerating coil which may be used wherever 
it is desired, and altered with respect to its ?? 
pacity as the conditions require, and one of the - 
important and primary objects of the invention 
is to provide a refrigerating coil constructed in 
a manner which will permit of quickly adding a 
cooling unit for the purpose mentioned, as well 
as to facilitate and expedite installation and to 
more positively control the temperatures within 
a refrigerating compartment. 
A Still further and important aim of the in 

Stant invention is the contemplation of a new 
and novel refrigerating coil that is made up of 
a plurality of juxtaposed units, wherein is in 
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corporated a length of conduit of flattened, tu 
bular, cross-section; a perforated bafile member 
Within Said conduit in contact with the inside 
thereof at spaced apart staggered points; and a. 
plurality of Spaced, corrugated fins in heat ex 
changing contact with said conduit at points sub 
stantially opposite the points of contact of said 
bafile member, all for the purpose of conducting 
a refrigerant and producing a heat exchanger 
that is exceptionally efficient for the amount of 
refrigerant used and is highly effective in main 
taining a predetermined cooling temperature. 
? yet further object of the invention is to pro 

vide a refrigerating coil having a number of in 
ter-related units, said units being adjustably 
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maintained in assembled relation, whereby they 
may be moved to and from each other to suit 
conditions, said adjustment being arranged to 
permit interconnecting conduits of the refrig 
erant conduits of the units to permit the passage 
of a refrigerant through all units from a single 
source of supply. ? 
The many minor objects of this invention are 

extremely important, the relation of parts, their 
form and association, all being exceptionally 
novel to the extent that their combination creates 
a refrigerating coil found to be relatively che?? 
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to manufacture, low in maintenance cost, and 
desirable from the standpoint of results obtained 
and cost of operation. - 
with the above broad concepts of the inven 

tion in mind, the invention will now be described 
by reference to the accompanying drawing, . 
whereln: . 

Figure 1 is a broken perspective view of a re 
frigerating coll built to incorporate the present. 
inventlom. 

Fig. 2 is a fragmentary, longitudinal, central 

section through a portion of one unit of the coll 
Shown in Eig. 1. . , 

Fig. 3 is a vertical, cross-Section through one 
umit taken between two of the Spaced apart; flms, 
and, ? 

Fig. 4 is an enlarged, fragmentary, detailed, 
sectional view through a, portion of the refrig 
erant conduit forming one of the units. 
As indicated in E'ig. 1, a refrigerating coil em 

bodying this invention may include any number 
of units placed in parallel relation, one above the 
other, or side by side. These units are adjustably 
interconnected as hereinafter set down, and since 
each unit is substantially identical, the following 
description of one of the same will render ciear 
the exact structural features thereof. 
Each unit comprises a, conduit; 6 of any pre 

determined length, which is made of heat con 
ducting metal and formed to present a flattened, 
tubular, cross-Section having parallel sides 8 and 
arcuate edges 10; as illustrated in Eig. 3. In 
forming the conduit in this fashion, the same is 
caused to present an attenuated passage for the 
refrigerant which presents a, relatively large area. 
of contacting surface to the volume of refrig 
erant passing therethrough. 
The use of a conduit. of this form has been 

found to be highly efficient and to further ampli 
fy its efficiency, there has been associated there 
with a baffle member 12, having perforations - 14 
formed therethrough and created of heat con 
ducting metal for the same reasons as those set 
down for conduit 6. This baffle member is pref 
erably formed of resllient metal and extends Ion 
gitudinally through conduit 6 in a zig-zag path 
whereby it contacts the opposite sides of conduit 
6 in staggered points 16 therealong. 
In forming bafile member 12, the zig-zag path 

of the same should be som?what wider than it is 
when member 12 is in place. Thus, when po 
sitioning member I2, the contact set up at points 
16 is a frictional one and of sufficient intensity 
to positively assure conductivity of heat from 
member 12 to sides 8 of conduit 6. , 
Points I6 present rectilinear surfaces against 

- the inner face of refrigerant conduit 6 that are 
quite extended in area. This area is greater than 
the cross sectional are? of bafie member 12 and, 
consequently heat absorbed by the surfaces f6 
from the wall of conduit 6 flows quickly to the 
stretches of bafie member 12 between surfaces 
16. During normal operation of the coil, there 
1s a differential in temperature between the sur 
faces 16 and the stretches of bafile member 12 
Which maintains a tendency for heat to flow into 
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the refrigerant through the sides of conduit 6 by 
way of surfaces I6 of member 12 and the stretches 
thereof between such surfaces that are constant 
ly bathed in the refrigerant. ” “ . 

Rectilinear surfaces at points 16 are parallel 
to each other and preferably equddistant apart 
to insure even, constant passage of heat into the 
stream of refrigerant. It has been found advis 
able to make member 12 of metal having high 
heat conductivity such as aluminum, copper or 
brass. 
The nature of member 12, after being bent to 

form a laterally compressible unit is such as 
will present alternately opposite sides of the 
strip to the inner. surface of said coil to the end 
that heat exchange is further facilitated. 
?y such construction it is possible to raise the 

temperature of the refrigerant to an exceptional 
ly high degree after a single passage through the 
??il. Pressure and speed of the refrigerant is 
likewise efficiently altered and the heat absorbing : 
power throughout the entire length of travel of 
the refrigerant is amplified by bafi?ing the flowing 
stream thereof and associating therewith the 
parts here“set forth. 
The circulating air within the refrigerator or 

other compartment is brought into contact with 
a series of spaced apart fins 18, each of which is 
corrugated transversely of the normal flowy of air . 
within the refrigerator to create a serpentihe path 
therebetween which precludes establishing an air 
column, and which contacts the moving air to a 
greater extent than is the case with the ordinary 
planar fins. Fins 18 are in heat conducting and 
exchanging relation with the length of conduit 
6, and while soldering the same has been found 
to be most advantage?us, the association might 
be set up through any of the well known mechan 
ical means which permits proper heat exchange. 
As illustrated in Fig. 3, each fin 18 is a separate 

element ar “he distance between opposite, verti 
cal edges 20 and the adjoining» sides 8 of con 
duit 6 is substantially the same as the distance 
between either upper or lower edge 22 of fin 
18 and edge f0 of conduit 6. The size of fin 18 
is determined by the size of conduit 6, and the 
action of the particular refrigerant used. The 
reason for establishing a relation between fin 
and conduit 18 and 6 respectively as just men 
tioned is to utilize every square inch of fin sur 
face. ?he parts shown in Fig. 3 are full sized 
and when such are used, there is never a part 
of fin f8 from which the refrigerant is not actual 
ly drawing, by ?onduction, the heat absorbed by 
the fln. 

Manifestly, this type of construction overcomes 
the objection of bringing into a refrigerating coil 
a certain amount of air contacting surface which 
is not under the control of the refrigerant. . 
The foregoing makes clear the manner of 

creating the individual unit making up a refrig 
erating coll constructed in accordance with this 
invention, and reference to Fig. 1 and the follow 
ing will fully disclose the manner of associating 
a number of these units. A hollow terminal 
member 24 is in communication with each con 
duit 6 at each end respectively thereof, and ap 

70 

75 

propriate fittings 26 adjustably interconnect these 
members- 24 so that a continuous flow of re 
frigerant from intake pipe 28 to exit pipe 30 
may be established. These fittings 26 include 
ordinary couplings which co-operate with tie rods 
32 in permitting adjustment on the part of the 
units toward and from each other. Appropriate 
set screws 34 complete the adjusting apparatus, 

20,016 
and since such adjustment is usually slight, the 
parts as mentioned are capable of permitting the 
movement desired. 
The travel of air in the compartment is in a, 

vertical path. Since it is desired to break up the 
current of air as far as possible, it is important 
that the vertically aligned units have the fins 
offset in staggered relation as shown. That is 
to say, the fins of the lowermost unit: lie in planes 
between the fins of the upper unit. The units 
positioned side by side have the fins thereof dis 
posed in the same vertical plane, but free circu 
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lation of air is permitted between the units ar 
ranged side by side by spacing apart the fins 
thereof. This space may be altered in conformity 
with the volume of air passing between the refrig 
erating coil fins and practically any condition of 
refrigeration might be met by adjusting the units, 
adding units of various lengths, or increasing or 
decreasing the sizes of the units used. 
??ving thus described the invention, what is 

claimed as new and desired to be secured by 
ILetters Patent is: . „ * 

1. ? refrigerating coil comprising a plurality 
of juxtaposed units each having a refrigerant 
conduit and a plurality of fins in heat exchang 
ing relation with a predetermined length of said 
conduit, said predetermined length of conduit 
being flattened-tubular in cross-section to form 
an attenuated refrigerant passage; and a perfor 
ated heat-conducting bafile member within said 
length of conduit in contact with the inner face 
of Said conduit, said baffle member being of the 
same general flattened cross section as the said 
flattened conduit and formed of a, single piece 
of sheet metal provided with perforations there 
through Whereby to present Smooth Surfaces to 
the refrigerant passing through the conduit, 

2. ?n a refrigerating coil, a refrigerant con 
duit; a, plurality of fins in heat exchanging con 
tact with the outside of said conduit; and a bafile 
member of heat, conducting material within said 
conduit in heat exchanging contact with the in 
side of said conduit, said bafile member com 
prising a, single perforated strip of resilient; sheet; 45 
metal extending longitudinally along said con 
duit in a zig-zag path to contact opposite sides of 
said conduit at staggered points therealong. 

3. In a refrigerating coil, a refrigerant conduit; 
a, plurality of fins in heat exchanging contact 
with the outside of said conduit; and a bafile 
member of heat conducting material within said 
conduit in heat exchanging contact with the 
inside of said conduit, said baffle member com 
prising a perforated, zig-zag, resilient single strip 
of sheet metal extending longitudinally along said 
conduit in contact with the opposite sides of said 
conduit at staggered points therealong, said strip 
being maintained in position by frictional engage 
ment with the inner face of said conduit. . 

4. ? refrigerating coil comprising a plurality 
of juxtaposed units each having a refrigerant 
conduit and-a plurality of fins in heat exchang 
ing relation with a predetermined length of said 
conduit, said predetermined length of conduit. 
being flattened-tubular in cross-section to form 
an attenuated refrigerant passage; and a heat 
conducting baffle member within said length of 
conduit, sald bafile member being slidable to and 
from assembled relation within the conduit and 
frictionally engaging the inner face of the con 
duit when positioned in such relation at spaced 
points throughout its length, an engaging point 
being adjacent each point of connection between 
said fins and condult, said baffle ?member being of 
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20,016 
the same general flattened cross section as the 
said flattened.conduit. » 

5. In a refrigerating coil, a refrigerant conduit; 
a, plurality of fins in heat exchanging contact 
with the outside of said conduit, and in spaced 
apart relation therealong; and a, baffle member of 
heat. conducting material within said conduit, ex 
tending longitudinally along said conduit in a. 
zig-zag path to contact oppositesides of said con 
duit at staggered points therealong, said points 
of contact within the conduit being substantially 
the same distance apart, and in the same trans 
verse planes as the contact points of the said 
Spaced-apart fins. 

6. ? refrigerating coil comprising a, plurality of 
juxtaposed units each having a, refrigerant con 
duit and a plurality of fins in heat exchanging 
relation with predetermined lengths of said con 
duit, said lengths being parallel to each other 
and the fins thereon extending therefrom im 
planes perpendicular to the conduit lengths; and 
adjustable means to move said predetermined 
lengths of the conduit toward and from each 
other as such adjustment is made certain of said 
adjustable means being hollow to serve as con 
ductors of refrigerant from one unit to another 
and others being solid tie rods to maintain the 
units in adjusted position. 

7. ? refrigerating coll comprising a plurality 
of juxtaposed units each having a refrigerant con 
duit and a plurality of fins in heat exchanging 
relation with predetermined lengths of said con 
duit, said lengths being parallel to each other 
and the fins thereon extending therefrom in a, 
plane perpendicular to the conduit lengths; and 
means to adjust said predetermined lengths of 
the conduit toward and from each other, the fins 
of Said units above and below each other being 
im staggered offset relation, said adjusting means 
comprising hollow terminal members each having 
adjustable fittings interposed therein to lengthen 
and Shorten the distance between said terminal 
members and tie rods slidably joining said units 
in cooperative relation with said terminal mem 
bers. ? , 

8. ? refrigerating coil comprising, in combina 
tlon, a plurality of juxtaposed units each having 
a length of refrigerant conduit of flattened-tubu 
lar cross-section, a plurality of spaced apart, cor 
rugated fins carried by said length of refrigerant 
conduit in heat exchanging contact therewith, the 
distance from the edges of said fins to the con 
duit being substantially the same, a perforated 
bafile strip of heat conducting material extending 
in a zig-zag path longitudinally through said 
flattened-tubular length of conduit, said baffle 
member contacting the inside of said conduit at 
staggered points in the same plane as the adja 
cent fins; means adjustably maintaining said 
unlts in predetermined spaced relation with the 
flms of the horizontally aligned units in the same 
plane and the fins of the vertically aligned units 
in staggered offset relation; and means to supply 
refrigerant to sald conduits. . . 

9. In a refrigerating coil, a refrigerant; conduit; 
having a plurality of fins in heat exchanging con 
tact with the outside of said conduit; a member 
of heat conducting material within sald conduit 
comprising a smooth sided, single resilient strip 
of sheet metal extending longitudinally along 
said refrigerating conduit in frlctional engage 
ment with the inner face thereof and exerting 
lateral pressure thereagainst. 

10. In a refrigerating coll, ? refrigerant con 
duit having a plurality offins in heat exchanging 

83 
contact with the outside of said conduit; a mem 
ber of heat conducting material within sald con 
duit comprising a deformed strip of resilient ma 
terial extending longitudimally along said refrig 
erating conduit in frictional engagement with the 5 
inner face thereof and exerting an appreciable 
amount of lateral pressure thereagainst at spaced 
apart rectilinear surfaces, said member being 
formed of a, single strip of Sheet, metal. 

11. In a, refrigerating coll, a refrigerant con 
duit, having a, plurality of fins in heat exchanging 
contact with the outside of sald conduit; a mem 
ber of heat, conducting material within said con 
duit comprising a deformed strip of resilient, ma 
terial extending longitudinally along Said refrig- 15 
erating conduit in frictional engagement, with the 
inner face thereof and exerting an appreciable 
amount of lateral pressure thereagainst at spaced 
apart rectilinear surfaces, said surfaces being 
parallel to each other for the purpose specified, 20 

10 

said member being formed of a single strip of 
sheet metal. * 

12. In a refrigerating coll, a refrigerant con 
duit having a, plurality of fins in heat exchanging 
contact with the outside of said conduit; a, single 25 
piece, sheet metal member of heat conducting 
material within said conduit comprising a de 
formed strip of resllient material extending lon 
gitudinally along Said refrigerating conduit in 
frictional engagement, with the inner face thereOf 30 
at spaced apart rectilinear surfaces, said surfaces 
being formed by bending the said strip to present 
portions of the surfaces of the strip against the 
inner face of the said conduit, said member hav 
ing a greater transverse cross sectional dimen 
sion when out of operative position than when in. 
operative position within the conduit. * 

13. In a refrigerating coil, a refrig?rant con 
duit having a, plurality of fins in heat exchanging 
contact with the outside of said conduit; a mem- 40 
ber of heat; conducting material within said con 
duit comprising a deformed strip of resilient ma 
terial extending longitudinally along said refrig 
erating condult in frictional engagement with the 
inner face thereof at Spaced apart rectilinear 
surfaces, said surfaces being formed by bending 
the said strip to present portions of the surfaces 
of the strip against the inner face of the said 
conduit, said surfaces each being greater in area. 
than the cross-sectional are? of said strip, said 
member being formed of a single piece of sheet, 
metal. 

.14. In a refrigerating coil, a refrigerant con 
duit; a plurality of fins in heat exchanging con 
tact with the outside of said conduit; and a mem 
ber of heat, conducting material within Said con 
duit comprising an initially planar strip of sheet 
metal extending longitudinally along said refrig 
erating conduit in frictional engagement with 
the inner face thereof at spaced apart rectilinear 60 
surfaces, said surfaces being formed by bending 
the said strip to present portions of the surfaces 
of the strip against the inner face of the said 
condult, the stretches of said strip between the 
spaced apart rectilinear surfaces being substan- 65 
tially equal in area and disposed within the 
stream of refrigerant passing through the coil. 

15. In a refrigerating coll, a refrigerant con 
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duit; a plurality of fins in heat exchanging con 
tact with the outside of sald conduit; and a mem 
ber of heat conducting material within said con 
dult comprising an initially.planar strip of sheet 
metal extending longitudinally along said refrig 
erating conduit in frictional engagement with the 
inner face thereof at spaced apart rectilinear 75 
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4. 
surfaces, said surfaces being formed by bending 
the sald strip to present portions of the surfaces 
of the strip against the inner face of the said 
conduit, the stretches of said strip between the 
spaced apart rectilinear surfaces having perfora 
tlons therein and being substantially equal in 
area for the purpose specified. 

16. In a refrigerating coil, a refrigerant con 
dult;a plurality of fins in heatexchanging con 
tact with the outside of said conduit; and a. 
member of heat conducting material within said 
conduit comprising a laterally compressible, ini 
tially planar strip of Sheet metal extending lon 
gitudinally along said refrigerating condult hav 
ing, bent portions in frictional engagement with 
the inner surface of said conduit. » 

17. In a refrigerating coil, a refrigerant con 
duit; a plurality of fins in heat exchanging con 
tact with the outside of said conduit; and a mem 
ber of heat conducting material within said con 
duit comprising a laterally compressible strip of 
sheet metal extending longitudinally along said 
refrigerating conduit having parallel, spaced 
apart bent portions in frictional engagement with 
the inner surface of said conduit. 

18. In a, refrigerating coil, a refrigerant con 
duit; a plurality of fins in heat exchanging con 
tact with the outside of said conduit; and a mem 
ber of heat conducting material within said con 
duit comprising a laterally compressible, initially 
planar strip of sheet metal extending longitudi 
nally along said refrigerating conduit having 
parallel, spaced apart bent portions in frictional 
engagement with the inner Surface of said con 
dult; said strip exerting an appreciable amount; 
of lateral pressure against the coil along said 
bent portions thereof. ? 
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19. In a refrigerating coil, a refrigerant con 
dult; a plurality of fins in heat exchanging con 
tact with the outside of said conduit; and a mem 
ber of heat conducting material within said con 
duit comprising a laterally compressible, initially 
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planar strip of sheet metal extending longitudi 
nally along said refrigerating conduit having 
bent portions along the body thereof held in fric 
tional engagement with the inner surface of said 
conduit when the strip is in place. 

20. In a refrigerating coil, a refrigerant con 
duit; a plurality of fins in heat exchanging con 
tact with the outside of Said conduit; and a, 
member of heat conducting material within said 
conduit comprising a laterally compressible, ini 
tially planar strip of sheet metal extending longi 
tudinally along said refrigerating conduit having 
bent portions along the body thereof held in 
frictional engagement with the inner surface of 
said conduit when the strip is in place; said bent 
portlons being parallel to each other and Spaced 
equal distances apart, whereby to present 
stretches of the strip of equal areas to the re 
frigerant and to present alternately opposite 
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sides of thie strip to the said inner surface of 20 
Said conduit. 

21. In a heat exchanger assembly haying a 
conduit for the primary substance and fins on the 
conduit for contacting the secondary or sub 
stance being acted upon, the combination of a 25 
solid strip of resilient sheet metal extending lon 
gitudinally along within Said conduit and serving 
to conduct heat units inwardly from the walls of 
the conduit to tne central zone of the primary 
substance, said strip being bent to set off seg 
ments within the conduit, and provided with 
perforations forming means of communication 
between the segments, the sides of said strip of 
sheet metal being smooth and in frictional en 
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gagement with the inner face of Said conduit at: 35 
the lines of bend whereby a substantially tight 
joint is formed at the zones of engagement be 
tween said strip and conduit, and the suction 
pressure from one segment to the next adjoining 
is increased. 
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