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4 Clalms

ThlS 1nvent10n relates to heatmg radlators,

partlcularly the type 'of- radlators known in the _
- the side face of a single section;

art-as “convectors”.

Convectors-are: espec1a11y adapted for. use in.

-5 radiator. enclosures :or cabinets. ‘Someétimes the
cabinet is in.the form of .an énclosure that sifs
in’the room, but more frequently the cabinet is

built into.the wall, often under. a window. sill; "

Such cabinets have an opening adjacent the floor

“10 level through which air from the room is induced,
- ‘and a discharge opening or grille adjacent the
top of thé enclosure through which the hieated air

is discharged. The convector is located in the.
enclosure, and the. heating of the’air sels up a -
natural draft Whlch keeps the air in constant-

15
circulation. .

- In my copending apphcatmn Senal No 513 883 .

filed February. 6, 1931, I have disclosed a.con-
vector-comprising .a plurality of sections having -a
- 20 header portion at the top and a header portion at
the bottom, the headers being connected by a

barrel which has straight sloping fins thereon, the

fing béing.set at an angle to both the longitudinal
and: transverse axes of the barrel..
sits at an angle with respect to the. Veru\.al plans,

it-being 'sloped diagonally across the flue w1th1n
the cabinet or enclosure. - The advantage of this

25

arrangement is in the fact that there is a rela-

) tively. large heating. surface over which the air

=86 may flow, but_ fhe air has only a sh01t travel in
contact -with thls -heafing surface, . ..

:In my copending application Serial No 601 194

ﬁled March- 25,1932, I have- .disclosed -an-im- -

provemeént: Whlcn comprises. two pairs of radlatmﬂr

- =35 fins on each side face of the barrel instead; of one,

one series ‘being staggered w1th respect to the
other. . ..
. The" purpose of the constructlons dlsclosed 1n
both of these. apphcatlons is' to provide ‘a rela-
-a0 tively: large surface area.in a convector. with a
relatively. short travel of air in contact w1th the
radiator. ‘The limited drmensmns of. the cabmet
make it necessary, in. order ‘to. secure emc1ent
heating; to utilize the space to.the: Very besl, ad-
A5 vantage.
© .~ While the constructlons shown 1n my sa1d co-
pendmg appllcatlons uonstlta’re marked improve-
ments in convector heatmg, partlcularly as: ap-

- plied-to cast metal radiator sections, the present ,

'oo invention provides.an arrangement wherein:an

éven more effective d1spos1t1on of. heatmg surface i

“is secured.
The. invention may be readlly understood by
refererice to the accompanying drawinhgs in which

85 Figure.1'is a more or.less conventional-illus-

‘The radiator

“sirtace, -

(CL 237——136) - . S
'tratlon of - 0ne type of convector embod}‘nng my

inverition, the view ¥épreséiting a‘n elevation of

CFigure 2 45 view Slmllal to Flgule 1 w1th the
Sectlon ‘inverted;: -

I‘xgme 8'is a view “simitar to Flgure 1 showmg
a snght mod1ﬁcat1on wHerein ‘there ave no ports
or headers:au the top of the- sec”10‘n Ll

Figlred i8an end viéw ‘of still s’ further mod.l-
fied ‘form of radlator mcorporatmg the saYne

: oprm(:lple,

60.-
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“Figure 5 s @ v1ew ‘similar to Flgure 1 repre- .

sentlng Still’ another modiﬁcatlon, K
Flgare 6 represents a transverse ‘sectlon in- the
F1gure Tis & dlagrammatlc view’ comparmg
tne dlSpPSAtIOn of “sectichn embodylng the pres-

m sald co endmv apphcatlons and.--

‘rate of Heat transfer from the: radlator to ‘the
&ir Through’'a range of travel of several mches
Referrmg ﬁrst to Flgure 8 the curVe repre-

i$ & ‘curve showmg the decrease in uhe’

70

tioh Wwith'a seetion sitnflar to that ‘dis-

75

1l Yith
mcrease in' the: length of tlme ‘Or -travel that
the a1 contact w1th the 1ad1ator fI‘he nuni-

“diator with- respect to a known standard of-

rating. A heating surface is rated as havmg

100% efficiericy when it will condénse ére-quar-

ter of ‘g pound of. steam per-square foot b
m & room’ temperauure of 70° and the steam &
a tempe1ature of 215° F.; or at two’ pounds” pr

‘sure. This is the equlvalent ‘of a heat’ hberatlonf

of 240 B t. u’s. per sduare foot per Hotir, “The
fimper 100 at the 51de of the graph 1ndlcates
this standard

“The numbers along the: bottom of the g' aph
1ndlcat° tne 1nches of &ir travel over the ra‘d tor
SFrond the graph it will ‘Be seen” thau i,
the ﬁrst two inches of travel there i a' very hlgh
degree of - eﬁclency for’ egch unit of sufface of
the radiator, Tn other words, if the radiator Were
but two’ inches: high, every bit ‘of sutface would

‘be operating. way above the standard rating of

8b.
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100

100, Even if the radiator is four incheés’ Ligh the - '

efficiency “is 100% with' refererice-to the fixed.
standard “explained -above; . However, after the

first four inches of travel in.contact with theé ra- .

105 -

diator. the temperature ‘differeéiice. between - the .

air and the radiator is véry miueh diminished with-

-the result that the air'does not contifiue to absorb

heat at the: same rate and if-.the ‘radiator . 1s,

110
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between the two ends.
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for instance, eleven inches high, the upper seven
inches have a very low efficiency as compared
with the bottom four inches. As shown by the
chart, at eleven inches a unit of surface functions
at only 70% of the normal rating. From this
it is evident that an ideal radiator must provide
for a very short air travel in contact with the
radiator, but there must be a large surface with
which the air can initially contact.

My invention contemplates the use of a section,
the mid portion of which is out of horizontal
alinement with the end portions, whereby the
barrel portion of the section is no longer than
it is where the barrel extends in a straight line
More éspecially, the in-
vention contemplates arching the section -into
the form of a V, or & U, or an inverted V, or an
inverted U, providing in effect two barrels in the

same space where only one has keen used before, .

but. with each barrel of only approximately half
the thickness in a vertical direction of the
straight sloping barrel of my sa,ld copending ap-
plications.

This is best: expTamed by reference to Figure
7 in which A designates a cabinet or enclosure
‘having a continuous back wall B and a front wall
C. - Adjacent the foor line is an air inlet port B
and at some point-adjacent the top of the cabinet
is an air outlet or grille F. In dot-and-dash
lines I have shown the contour of a straight

sloping fin section of the type disclosed in my -

said copending applications and which is marked
G. The distance from the center of the nipple
port at the bottom of this section to the center
of the nipple port at the top of this section may,

for the purpose of illustration, be assumed to .be

10% inches. The transverse thickness of the
barrel from the upper edge to the lower edge is
four mches This means that the aif rising up
through the flue A has to pass through the ra-
diator G and in doing: so flows in contact with
the radiator for a distance slightly in excess of
four inches.

In the same figure 1 have shown in full lines
a sectlon embodymg the present invention and
marked H. This section is shown as being in the
form of an-inverted V, and the thickness through
each barrel is just half the transverse ‘thickness
through the ‘barrel G.

. Assuming the same spacing of fins on the two
sections, the section H will have just about the
same area as the sectign G.  Inthe case of section
G, however, the air remains in contact with the
radiator through four iriches of travel, whereas in
section H the air is in contact with the radlator

‘only during two inches of travel.

Referring to Figure 8, it will be seen that each
unit of area on the section H will function at a
much higher efficiency than each unit-of area on
the section G. This means that in the improved
section-H there will be a greater rate of heat

transfer per pound of metal in the radiator than

there is in the section G.

My-invenrtion affords, therefore a greater effi-
ciency per pound of metal or per unit of surface
than has been heretofore.obtainable. In Figure
7.1 have shown the sections G and H as being of

. the same height and having, therefore, substan~

tially the same surface area. Because, however,
of the greater efficiency of the V-shaped type, the

‘section H may actually be made shorter than the

section G. in vertical height and consequently
lighter. By making the sections shorter a still

greater advantage obfains because there is a.

greater mean effective draft head in the flue A

1,929,618

for the shorter section with a consequently higher
veloeity, and the rate of heat dissipated from the
radiator increases almost directly with the in-
crease in the velocity of the air travel over ifs
surface.

In the construction shown in Figure 1 I have
shown a radiator section 5 having two legs or
barrels 6 and 7 which conyerge into a common
header 8, this header 8 having nipple ports there-
in for registration with the nipple ports of other
sections correspondingly constructed, the idea
being that a radiator unit will be comprised of

-several of these sections secured.together in face-

to-face relation as disciosed in my said copending
application Serial No. 513,883. At the lower-end
of each of the barrels 6 and 7 is a header portion
9, the header portions 9-also having nipple ports
therein.

On each -of the barrels 6 and 7 are latelally
projecting sloping fins 10.. The fins on. the bar~-
rels slope. away. from each other, i. e., outwardly

and upwardly from the center of the V. The fins

are set at an angle to both the longitudinal and

transverse axes of the legs or barrels, the angies

of these fins preferably being within the range
specified in my said copending applications, i. e.,
at ‘an. angle ranging between 27 and 45° to. the
plzme of the transverse axis of the barrel, and
preferably at an angle of 33° with respect thereto

_The section shown in this figure corresponds
to the section H illustrated in Figure 7. - The cold
air entering the enclosure flows up into the erotch
of the V, escaping to the upper sides of the ra-
diator by flowing tmough the cnannels between
the .fins. .

In Figure 2 1 ha.ve shown a sectlon smulav to
Figure 1 ahd have used corresponding reference
numerals to indicate the corresponding parts.
The only difference, however,. is that the section
is inverted with respect to the section shown in
PFigure 1.

In the arrangement shown in F1gure 3.the sec-
tion is also V-shaped .and may be inverted or
upright. It has two legs 11 and 12 and differs
from the arrangement shown in Figure 1 only in
the fact that no header 8-is provided at.the apex
of the section.  Sections of this type can be used
in-certain steam heating installations.

The arrangement shown in Figure 4 provides. a
radiator having. diverging barrels 13 -and 14,
which barrels are provided with the sloping fins
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as described.  The barrels 13 ‘and 14 may com- .

prise single straight sections similar to the sec-
tions G and similar: to the sections disclosed in
my-said. copending applications. - Instead of ‘being
used- in -the single arrangement as disclosed in
my said applications, they are arranged in down-
wardly diverging pairs as shown. - A special end
fitting 15 at each end of the radiator thus fabri-
cated establishes communication between all of
the sections.
tutes the subject matter-of & copending applica-
tion in which it is specifically described  and
claimed, and which is Serial No. 601,325, filed
March 26, 1932,

The advantage of the arrangement shown in
Figure 4 is that it permits the use of the single
straight sections disclosed in my -said copending

130

135 ..

This special end fitting 15 consti- -

140

applications, and the barrels 13 and 14 can be

adjusted. to any angle of divergence that the
depth of the cabinet will permit of. - The end
members 15 would, of course, have to be specially
made to suit any divergence from that shown in
Figure 4. The advantage of the arrangement
shown in Figure 1 is that, because ‘of the single

145

150



1, 929 618

- header for the two d1verg1ng legs and conse-

(=3

.10

15

.20

quently the single nipples for connection with
other sections, the weight of a radiator assembled
from. sections of the type shown in Figure 1 is less
than the weight of a radiator assembled as
shown in Figure 4, although the area of the two
would be practically the same.

It is not.necessary that the barrels should be
straight, and in Figure 5 I have shown a section
16 having two legs 17 and 18, the section being in
the form.of an inverted U. A header may be

“provided at the top of the bend in the U, as indi-

cated at 19, or the header at this point can be
dispensed with similar-to the arrangement shown
in Figure 3. The lower ends of the barrels 17 and
18 are provided with headers 20. . The. section
shown in Figure 5 may of .course be inverted to a

_position corresponding to the position of the sec-.
. tion shown- in Figure 2. This, in effect, is secured

by:providing a section substantially in the form
of an arch which is either upright or inverted.
Obviously, various other changes and modifica-

-“tions may be made in the particular construction

25
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and disposition of various elements of the section

without departing from the: spirit of my inven-
tion: As explained, ‘the invention has the ad-

vantage of providing a section in. which every -

unit of surface functions at an efficiency much
higher than has been obtainable in. any other
type of radiator with which I am fam1har

I claim:

1. A convector of the class. descnbed compris-
ing a unit formed of a plurality of sections in side-
by-side ‘relation, each section having leg por-
tions diverging from a mid portion which is out
of horizontal alinement with the end portions
and having radiating fins on the lateral-face

_ thereof, said fins being sloped at an:angle to a
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oppos1te to the fins at the othér side of the mid
portion, a header portion on the free ends of the
legs and at the mid portions, and an enclosing
flue structure in- which the unit is set, the sec-
tions being disposed trahsversely in the flue and

spanning the distance between the front and the
“back walls of the flue.

a

80

2, A convector comprisiné a unit formed of a

plurality of oppositely sloped barrels connected to
communicate witli each other-at their ends, the
barrels having heat radiating fins on the lateral
faces thereof which are sloped at an angle with

85

respect to the longitudinal axes of the barrels,: =
and an enclosing flue in' which the units sits, the :

spread of -the unit being substantially the same
as the depth from the front to the back of said

%

flue, whereby substantially all air flowing verti--

cally in the flue passes through the said unit.
3. A convector 'installation comprising,
combination, an enclosure having a vertical flue,

having the legs of the V comprised of a’ plurality

upwa,rdly and’ outwardly from the crotch of
the v.

4, A convector - mstallatmn, : comprlslng,
in combination, an enclosure “having a -ver-

in

95

and a substantially inverted V.convector. in the-
" flue spanning the. depth thereof, said convector

“of barrels hayving radiating fins.thereon sloping " -

100

tical flue with an opening.at the bottom there-

of and an opening adjacent the.top -thereof, and

a’'substantially V-shaped. convector in the flue be--

tween the top and bottom openings and spanning
the depth thereof, said convector having the legs

of the V. comprised of a plurality of barrels hav-

ing radiating fins thereon inclined with respéect to

‘the transverse and longitudinal axes of the bar-

rels, - the fins sloping in the ‘general dlrectlon of

X A 0. & the tra,vel of air through the flue. .
horizontal and vertical plane, the fins at one side
of the -mid portion being sloped in:a direction.
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