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3,165,150 
HEAT-EXCHANGER HAVING SELECTIVELY 
SPACED HEAT-EXQHANGE SHELVING IN- , 
TEGRALLY FORMED 'IHEREIN 

Arnold U. Hurst, Henrico County, Va, and Grant V. 
Mack, Valley Station, Ky., assignors to Reynolds Metals 
Company, Richmond, Va, a corporation of Delaware 

Filed Aug. 14, 1959, Ser. No. 833,785 
10 Claims. (Cl. 165-75) 

This invention relates to an improved heat exchanger 
and to an improved enclosure structure equipped with 
the heat exchanger and into which heat may be intro 
duced or from which heat may be removed. More 
particularly, it relates to a structure of this type wherein 
the heat exchanger includes non-detachable shelves inte 
grally formed thereon and with the capability of being 
selectively spaced from each other while being fabricated 
from a standard sized heat exchanger sheet. 
As set forth in the common assignee’s copending appli~ 

cation of Grant V. Mack, Serial No. 741,277, ?led June 
11, 1958 and now abandoned, an improved heat ex 
changer useful in refrigerators, heaters or the like and 
having cantilever-mounted shelving, may be formed from 
a sheet of metal in which a continuous conduit is incorpo 
rated for ?ow therethrough of the heat exchange medium. 
While that invention makes possible an e?icient heat 
exchange, it nevertheless requires the spacing between 
shelves to be predetermined by the location of the lanced 
portions of the sheet of metal. A manufacturing require 
ment, however, exists for a heat exchanger of the Mack 
type, but which will give the assembler of the heat ex 
’changer into the enclosure structure, a ?exible range of 
shelf spacing while employing a single stock sheet of 
metal. In this way a marked reduction in inventory and 
commensurately lower costs may be achieved. 
An object of this invention is to provide an improved 

shelf-type heat exchanger in which the shelves are inte 
grally formed from a standard sized sheet of metal, but 
also may be installed with a selective spacing between 
shelves. 
Another object is to provide an improved self-type heat 

exchanger integrally formed from a standard sized sheet 
‘of metal and having ?anges on at least a portion of the 
shelf peripheries for mounting purposes, for strengthening 
purposes or for ornamental purposesyor for a combina 
tion‘of these purposes. 
A further object is to provide an improved shelf-type 

heat exchanger integrally formed from a standard size 
sheet of metal and having a connecting portion of the 
sheet between adjacent shelves and which portion may 
be mounted optionally adjacent a selected wall surface 
of the structure housing the heat exchanger. 
Other objects and advantages will become more ap 

parent as the description proceeds and when considered in 
conjunction with the accompanying drawings in which 
FIG. 1 is a perspective view of one form of structure, 

shown as a refrigerator, and with one form of‘heat-ex 
changer represented by the invention in place within that 

FIG. 2 is amplan view of a blank from which a heat 
, exchanger of the type shown in FIG. 1 may be fabricated. 

FIG. 3 is a view to a larger scale, taken along line 
3—3 of FIG. 2. ' . I . 

FIG. 4 is a sectional view to- a larger scale taken along 
‘ line 4—4 of FIG. 2. 

FIG. 5 is‘ a diagrammatic plan view of a typical blank 
illustrating one arrangement of lancing lines. ’ 
FIG. 6‘ is a perspective view of a heat exchanger being 

‘formed from the blank shown in FIG. 2 and during an 
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initial shelf-bending stage of that blank, the conduit pat 
tern being omitted from the view. 
FIG. ‘7 is a perspective view showing the heat-ex 

changer of FIG. 6 at the conclusion of the shelf-bending 
stage. 1 

' 7 FIG. 8 is a perspective view similar to FIG. 7 and 
showing one optional arrangement of mounting the heat-p 
exchanger, a portion of the conduit pattern being shown. 
FIG. 9 is a perspective view similar to FIG. 7 and 

showing another optional arrangement of mounting the 
heat-exchanger, a'portion of the conduit pattern of FIG. 
7 being seen from the opposite side of that pattern. 

FIG. ' 10 is a perspective view of a heat-exchanger 
formed in accordance with the invention and indicating 
a ?rst spacing between shelves. 
FIG. 10A is a View of the same heat exchanger shown 

in FIG. 10 and to the same scale, but indicating a second 
spacing between shelves. 
FIG. 11 is a detail indicating one means for employ 

ing a shelf ?ange in the mounting of the heat-exchanger 
in an enclosure structure, and a 
FIG. 12 is a' diagrammatic plan view of a typical blank 

similar to FIG. 5, but showing a‘ modi?ed arrangement 
of lancing lines.‘ 

In accordance with our invention, we make use of an 
elongated, preferably rectangular sheet of metal of the 
type shown in the aforementoned Mack application and 
having a continuous conduit formed therein for flow 
therethrough of a heat-exchange medium. The conduit 
has its two ends located at convenient places on the sheet 
for attachment of suitable couplings serving to connect 
the heat-exchanger to the supply and return lines for 
the medium after installation of the, heat-exchanger body 
in the enclosure .structure. The conduit is arranged in 
a pattern which may vary widely depending upon the 
particular usage of the heat-exchanger and the sheet is 
formed of a heat-conductive metal such as aluminum. 
Such a sheet, or panel, may be formed by any of the 

‘well-known processes wherein two ?at portions of the 
metal are bonded together to form an integral sheet except 
at a predetermined location where a passage is to be 
formed by ‘subsequent internal application of a pressure 
?uidwhich bulges out one or both of those confronting 
sheet portions to form'the passage space. If desired, the 
sheet may also comprise an embossed sheet containing a 
space de?ning the conduit and attached in ?uid-sealed 
relation to_ a ?at'slie'et or to another embossed sheet. 
Regardless, however, of the precise'manner in which the 
sheet forming the blank, is made, slits in the form of a 
‘T are provided'therein and along which adjoining portions 
of the sheet maybe'bent outwardly to form generally 
flat, ‘shelf-like portions integral with the sheet. These 
shelf-like portions, depending upon the conduit pattern, 
contain more or less ofthe conduit path and with that 
conduit being bent at the junction of that shelf with the 
remainder of the heat-exchanger body, but, however, re 
taining ‘its open communication with'the remainder of 
that conduit. As airesult of the use of the T-shaped slits, 
certain advantageous capabilities of the heat-exchanger, 
not found in the prior art of which we are aware, are now 
made possible. _ 

"(Referring ?rst to FIG. 2, an elongated rectangular 
metal sheet of the‘type above described, serves as a ?at 
blank 10 from which a heat-exchanger may be shaped in 

x This blank includes a con 
tinuous conduit. having ports 11 and 12, either of which 
may serve as an inlet or an outlet for the heat-exchange 
medium depending upon the ?ow desired. Between these 
two ports the conduit may have straight run portions such 
as 13, loop portions such as ‘14, or other portionssuch 

. as enlarged spaces serving as an accumulator space 15, 



vthe stem portions of two such T’s. 
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as seen in FIG. 8. When the circuitry entails the ports 
being at extreme shelves on the heat-exchanger, one 
straight run portion will su?ice to join the conduits on 
adjacent shelves as seen in FIG. 2, but when the circuitry 
requires those ports to be on other than extreme shelves, 
two of those straight run portions are needed to join 
certain of the adjacent shelves. 

Referring now to FIG. 5 and FIG. 12, there is shown 
diagrammatically two arrangements of lancing of the 
blank to provide the shelves for the heat-exchanger. FIG. 
2 illustrating an arrangement similar to that of FIG. 5. 
InFIG. 5 a blank 16 is lanced along a' series of parallel 
lines here shown at 17, 18, and 19 in order to provide 
a series of four shelves and with each of those lines ex 
tending at one end to a common edge of the blank. At 
their other ends, each such line is intersected, preferably, 
but not necessarily, at right angles, by lines 20, 21 and 22 
which lie inboard of and generally parallel to the opposite 
edge of the blank. The extremities‘ of these intersecting 
lines are preferably at equal distances from the point of 
intersection of the respective lines. Thus the intersecting 
lines form the general shape of a T in which the stem 
portion terminates at one edge of the blank and the cross 
portion lies inboard of the opposite edge of that same 
blank. It will be understood that as applied to a blank 
having a conduit therein, none of these lines will touch 
or puncture the conduit itself. ' 

In the version shown in FIG. 12, a blank 23 may be 
formed with a line 24 extending to one edge and another 
line'25 extending to the opposite edge, these lines forming 

Intersecting these 
lines inboard of the edges of the blank are two lines 26 
and 27 spaced from each other and serving as the cross 
portions of the respective T’s. Lines of the type shown 
may be formed in the metal blanks by any suitable lancing 
means known in the art and result in a sharp slit extend 
ing completely through the blank. It will be understood, 
of course, that in all examples, the spacing between the 
stems of the T slits need not be uniform, nor need the 
length of the cross lines of those T’s be uniform. Thus 
shelves of ditferent sizes may be fashioned in accordance 
with the invention. ' - 

, Passing now to FIG. 2, the same general arrangement of 
slitting is provided with the stems 30, 31 and 32 of the 
'T’s terminating at a common edge of the blank 10. The 
cross portions 33, 34 and 35 of the T’s lie inboard of the 
opposite edge of that blank and leave the intermediate 
portions or connecting tabs 36, 37, and 38 of that blank 
available for providing a mounting of the conduit portions 
between the respective shelves. 
One important advantage of the present invention will 

now be apparent, namely that at least three sides of each 
of the shelf portions 39, 40, 41 and 42 of the blank may 
be used for supporting the heat exchanger within the en 
closure structure in which it is to be used. At best shown 
in FIG. 3 the shelf portions 39 and 40 have solid metal 
areas 41 and 42 lying between the stems 30 of the T and 
the nearest edges of the conduit so that these areas may 
be bent to form ?anges which may serve not only as a 
mounting means, but also as a reinforcing means and as 
an ornamentation. Moreover, they serve to remove the 
sharp edges of the blank from contact with the walls 
of the enclosure or from the opening in such an enclosure, 
such as a refrigerator door space. 

Similarly, these shelf portions have solid metal areas 
43 and 44 lying between an outer edge of the blank and 
the nearest edges of the conduits so that these areas too 
may be bent to form ?anges for the same purposes. The 
same arrangement may be used at the non-adjacent edges 
of these shelves to provide ?anges 45 and 46 and each of 
the several shelves may be formed with ?anges of the 
type thus described. In general, we prefer to blend flanges 
on adjacent shelves in dilferent directions as noted in 
FIG. 3, although this is not necessary since they may 
all be bent in the same direction. 
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Considering now FIG. 4, a typical cross section of a 

straight run portion of the conduit is shown wherein the 
bonded together portions 47 of the blank 10 de?nes the 
boundary of two separated portions 48 and 49 of that 
blank within which a passage space 50 is provided for 
the heat-exchange fluid. As is well known, the blank 10 
may be bent transversely of the connecting tabs 36, 37 
and 33 of the panel without rupturing the passage space 
56 and without closing off communication through that 
space. Accordingly, with a slitted blank 10 available and 
of the type as described with respect to FIG. 2, the blank 
is inserted in a suitable bending apparatus and the ?rst 
step of shaping is conducted thereon. 
As seen in FIG. 6, during this shaping operation the 

adjacent shelves 39 and 40 are separated along the stem 
3% of their common T and the connecting tab or inter 
mediate portion 36 of the sheet is bent along the cross 
line 33 of that T. This tab forms the sole connection be 
tween the adjacent shelves. For reasons later to appear, 
the relative dimensions of width and length of the shelves 
in FIGS. 2 and 6 are modified in order to illustrate a 
further capability of the invention and without requiring 
an undue number of drawings. However, as will be seen 
in all modi?cations of the invention, the length of each 
shelf corresponds to the width of the original sheet and, 
with the exception of the aperture left at one corner of 
the shelf by reason of the bending of the connecting tab, 
each of the shelves is substantially rectangular. A maxi 
mum use of the original sheet for shelving purposes thus 
is achieved. 

Similarly, the adjacent shelves 40 and 41 are bent 
along the stem 31 of their common T and the tab 37 is 
bent along the cross line 34 of that T; the adjacent shelves 
41 and 42 being bent along the stem 32 of their common 
T and the tab 38 being bent along the cross line 35 
of that T. 
An important distinction between the bending actions 

thus occuring will however be apparent. Whereas the 
adjacent shelves are bent outwardly along the entire length 
of the stem of the T; the bending of the tabs need not 
occur along the entire length of the cross line of that 
T nor need it occur at equal distances between the point 
of intersection of the stem and cross lines and the ex 
tremities of that cross line. Thus a wide range of ?exibil 
ity as to spacing of the shelves from each other and of 
overhang of the parallel edges of those shelves from the 
junction of the shelves with their tabs is available, all 
while starting with a standard sized blank for the passage 
way panel. 
When it is desired to have the shelves of the heat 

exchanger parallel to each other, the bending action shown 
in FIG. 6 is continued as seen in FIG. 7 until the several 
shelves 39, 40, 41 and 42 lie in parallel planes. It will 
be understood that, if desired, the heat-exchanger may be 
mounted so that the section 39 may serve as the top sur 
face of an enclosure rather than as a shelf suspended in 
that enclosure, and that the section 42 may serve as a 
floor of such enclosure rather than as a shelf suspended 
therein. It will be further understood that the invention 
is not limited to four shelves as shown, but may include 
any number of shelves greater than two, consistent with 
production facilities for passageway panels. 
The overhang of the edges of the shelves may be 

widely varied depending upon the use to which the heat 
exchanger is to be put. In some cases it may be desirable 
to include apertures in the shelf adjacent one extreme 
edge for the purpose of leading in a separate conducit for 
connection to the inlet or outlet 11 and 12 of the described 
conduit. In some cases it may be desirable to provide 
an accumulator space in the conduit, as seen at 15 in FIG. 
8, adjacent an overhang edge 51 of a shelf. Such an edge 
may be bent upwardly as seen in FIG. 8 so as to rest 
against a wall of an enclosure. Alternatively, such an 
overhang edge may be bent downwardly as seen in FIG. 9. 



Referring now to FIGS. 10 and 10A, the blank of 
FIG. 2 is shown with the several shelves in parallel rela 
tion, but with the shelves 41 and 39 mounted in inverted 
position to illustrate the ?exibility of the bending process. 
In this illustration, each of the shelves shown in FIG. 10 
are equally spaced from each other and are bent as close 
as practicable to the extreme ends of the cross slit of the 
T. In this arrangement the heat-exchanger has its maxi 
mum overall height. 7 

By contrast in FIG. ‘10A the same blank is bent with 
the bending of the tabs occuring at points between the 
extreme ends of the cross slit of the T and the point of 
intersection of that cross slit with the stem slit of the T. 
Accordingly, a much closer spacing of the shelves results, 
but each shelf itself still has the same width and length 
as in ‘FIG. 10. As will be apparent, the assembler of 
the heat-exchanger into an enclosure thus may use the 
same standard passageway panel and employ it in either 
an enclosure having a large height or a small height. 

Referring now to FIG. 1 a heat-exchanger such as 
shown in FIG. 7 may conveniently be mounted in an en 
closure 55 such as a domestic-type refrigerator. In this 
illustration, the several shelf connecting tabs are dis 
posed along the left hand wall 56 of the enclosure lying 
in planes which are normal to that wall. The same heat 
exchanger could be reversed to have those tabs adjacent 
the right wall 57, or the original blank could be slitted, 
as seen in FIG. 5 to accomplish the same purpose. Al 
ternatively, the transverse dimension of each shelf por 
tion of the original sheet could be made larger than the 
longitudinal dimension of that shelf, and the resulting 
heat-exchanger could be mounted with the tabs normal 
to the rear wall 58. Moreover, the tear or forward over 
hang, or both, of the edges of any shelf may be varied 
by selection the points on the cross lines of the Ts at 
which the tabs are bent. In this way, the position of 
the edges of the shelves confonting the open side of en 
closure 55 may be varied. 

Reverting now to FIGS. 2 and 3, the ?anges 41, 43, 
and 45 on shelf 39 will thus be seen to be disposed in 
suitable relation to the interior wall surfaces 56, 5'7 and 
58 ‘for use in mounting of the heat-exchanger in the en 
closure and for purposes of ornamentation. Any suit 
able means for mounting of the heat-exchanger on the 
enclosure structure may be employed. As seen in FIG. 
11 a simple pin 59 disposed in a wall 60 of the enclosure 
and projecting inwardly of the wall surface may be used 
as one example. However, the means for mounting the 
heat-exchanger may comprise nothing more than having 
a ‘frictional engagement of the edges of one or more of 
the several shelves with the wall surfaces, or having the 
lowermost shelf resting upon the ?oor of the enclosure 
space. The purpose to which the assembly is to be put, 
will in large measure, determine the precise mounting to 
be employed and the invention is not limited to any par 
ticular mounting. 
Having thus described our invention in accordance with 

the Patent Statutes, it will be obvious that various changes 
and modi?cations may be made therein without depart 
ing from the true spirit and scope thereof and we there 
fore aim to cover, in the appended claims all such equiva 
lent variations and modi?cations. 
What is claimed is: 
1. In combination, an enclosure having an interior wall 

surface, a heat-exchanger comprising a one-piece metal 
sheet having a conduit therein to receive a heat-exchange 
?uid, said sheet having a plurality of generally vertically 
superposed ?at portions provided with opposed ends and. 
bent outwardly from the plane of said sheet and with 
each of said ?at portions having a maximum length cor 
responding to the width of said sheet, and an intermedi 
ate portion of said sheet joining adjacent ?at portions 
and having therein a portion of said conduit integrally 
connected to the remainder of said conduit and bent 
near the junction of said intermediate portion with said 
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adjacent ?at portions, said intermediate portion serving 
as the sole connection between said adjacent ?at por~ 
tions, each intermediate portion being disposed adjacent 
one of said ends of the pair of adjacent ?at portions in 
terconnected thereby while the adjacent intermediate por 
tion is disposed adjacent the opposite ends of its respective 
pair of adjacent ?at portions whereby the facing surfaces , 
of each pair of adjacent ?at portions are formed from 
the same side of said sheet; and means for mounting said 
heat-exchanger upon said wall surface. 

2. In combination, an enclosure, a heat-exchanger com 
prising a one-piece metal sheet having a conduit therein 
to receive a heat-exchange ?uid, said sheet having at 
least three generally vertically superposed ?at portions 
povided with opposed ends and bent outwardly from the 
plane of said sheet and mounted within said enclosure 
and with each of said flat portions having a maximum 
length corresponding to the width of said sheet, interme 
diate portions of said sheet joining adjacent ?at portions 
and having therein a portion of said conduit integrally 
connected to the remainder of said conduit and bent near 
the junction of said intermediate portions with said ad 
jacent ?at portions, each of said intermediate portions 
serving as the sole connection between its adjacent ?at 
portions and being adapted to be bent at selected locations 
thereby to determine the spacing between said adjacent 
?at portions each intermediate portion being disposed ad 
jacent one of said ends of the pair of adjacent ?at por 
tions interconnected thereby while the adjacent interme 
diate portion is disposed adjacent the opposite ends of 
its respective pair of adjacent ?at portions whereby the 
facing surfaces of each pair of adjacent ?at portions are 
formed ‘from the same side of said sheet. 

3. Apparatus as de?ned in claim 2 wherein the spacing 
between an intermediate ?at portion and its adjacent flat 
portions is non-uniform. 

4. Apparatus as de?ned in claim 2 wherein the spacing 
between an intermediate ?at portion and its adjacent ?at 
portions is uniform. 

5. In combination, an enclosure having an interior 
wall surface, a heat-exchanger comprising a one-piece 
metal sheet having a conduit therein to receive a heat 
exchange ?uid, said sheet having a plurality of generally 
vertically superposed ?at portions provided with opposed 
ends and bent outwardly from the plane of said sheet 
and with each of said ?at‘portions having a maximum 
length corresponding to the width of said sheet, at least 
one of said portions having a ?ange integrally formed 
thereon along at least one edge confronting said wall sur— 
face, an intermediate portion of said sheet joining adja 
cent ?at portions and having therein a portion of said 
conduit integrally connected to the remainder of said 
conduit and bent near the junction of said intermediate 
portion with said adjacent flat portion, said intermediate 
portion serving as the sole connection between said ad 
jacent flat portions, each intermediate portion being dis 
posed adjacent one of said ends of the pair of adjacent ?at 
portions interconnected thereby while the adjacent inter 
mediate portion is disposed adjacent the opposite ends 
of its respective pair of adjacent ?at portions whereby the 
facing surfaces of each pair of adjacent ?at portions are 
formed from the same side of said sheet; and means for 
supporting said heat-exchanger in said enclosure includ 
ing a connection between said ?ange and said wall sur 
face. 

6. A heat-exchanger comprising a one~piece normally 
substantially ?at metal sheet having a conduit therein to 
receive a heat-exchange ?uid, said sheet having a plural 
ity of slits therein each in the form of a T, the stem of 
each said T terminating at one side edge of said sheet 
and the cross of each said T being spaced inboard from 
an opposite side edge of said sheet, said sheet being 
shaped with substantially vertically superposed shelf por~ 
tions bent outwardly of the plane of said sheet along bend 
lines generally parallel to the stem of each said T, said 
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adjacent pairs of shelf portion-s being spaced from one 
another by the sheet material adjacent the cross of are 
spective T whereby each adjacent pair of shelf portions 
is integrally interconnected by said sheet material adja 
cent the cross of the respective T and oppositely disposed 
relative to the adjacent sheet material adjacent the cross 
of an adjacent T and whereby each adjacent pair of shelf 
‘port-ions has the facing surfaces thereof formed from the 
'same sidelof said s'heet,:at least one‘of said shelf portions 
'having thereon'a portion of said ‘conduit integrally con 
nected, tothe remainder of said conduit and bent near 
,the junction of 'thjatTshelf' portion with ‘the sheet material 
adjacent vthe ‘cross of the‘ respective ‘T; 

1 'V 7." heat-exbhanger'a's de?ned in claim G'Wherein said 
jbend ‘line's arefermed near the extremities of the cross of 
pachrru . . , , v i v 

8. A heat-exchanger‘ asde?ned'in claim 6 wherein said 
jbiericlw lines‘fareform'e'd between‘thev stem ‘of each T and 
the extremities ot'fthev cros's'of that T. 

9."'Apheat'v-exchanger comprising __a one-piece normally 
substantially ?at- metali's‘heet,having'a'conduit therein to 
.ireceivej-ahea?eirchange fluid, 'saids'heet having a plurality 
‘ o’t'slitsv therein each in the form of a 'T; the stem of'each 
Jsaid TY terminating 'ati'onefside'edg'e of said sheet and the 
t cross» offeachi" T'- being spaced’ inboard from an op 
positely ‘side edge of said sheet, said sheet being shaped 
i with‘ substantially vertically ‘superposed, shelf portions 
bent outwardly _of;-the‘plane oft-said sheet along bend lines 
- generally parallelito the ‘stem of, each said T, at least one 
’ offsaidvv shelf; portions having a ?ange, integrally formed 
'thereon' along. at least one edge thereof, said adjacent 
'- pairs ofswshe’lfrportions being spaced from one another 
by the sheet material adjacent the cross of arespective T 

3 Whereby‘each'adjacent pair of shelf portions is integrally 
" interconnected by‘ said‘ sheetmaterial adjacent the cross 
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“of the respective T and oppositely disposed relative to 
the adjacent sheet material adjacent the cross of an ad 
jacent T and whereby each adjacent pair of shelf por 
tions has the facing surfaces thereof formed from the 
same side of said sheet, at least a portion of said conduit 
being disposed upon each of said shelf portions and upon 
said 5 ieet material adjacent the cross of each said T and 
with each of said conduit portions in communication with 

‘ each other. 

10. A heat-exchanger shelf construction comprising a 
plurality of vertically superposed substantially ?at shelf 
portions, each pair of adjacent shelf portions being in 
tegrally joined together and spaced from each other by an 
‘intermediate portion, said shelf construction being formed 
from a one-piece substantially rectangular blank having 
opposed side edges, said blank being ivided into said 
sheif portions by a plurality of substantially T-shaped 
slits having the stems thereof extending to one of said 
opposed side edges of said blank and the cross members 
thereof disposed inboard of the other side edge of said 
blank to de?ne said intermediate portions respectively be 
tween said other side edge and said cross members of 
said slits whereby each adjacent pair of shelf portions is 
integrally interconnected by an intermediate portion op 
positely disposed relative to an adjacent intermediate por 
tion and has the facing sides thereof formed from the 
same side of said blank. 

References (Zited in the file of this patent 

UNITED STATES PATENTS 

2,439,690 Lippen‘oerger __________ _ Apr. 13, 1948 
2,509,011 Moore ______________ __ May 23, 1950 
2,894,731 Wurtz ______________ __ July 14, 1959 
2,966,781 Schaefer et a1. ________ __ Ian. 3, 1961 
2,979,922 De Witte et a1 _________ __ Apr. 18, 1961 


