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To all whom it ma Y CONCErTL:

Be it known that I HOSFORD D KELLOGG
& citizen of the Umted States, residing in the

~city and county of Phlledelphle State of
Pennsylvania, he,ve invented a new and use-

ful Implowemenb in Radiators, which im-

provement 18 fully set forth in the following

specification and accompanying drawings.
My invention relates to radiators; end it

consists of a novel construction of the ¢ir-

culating tubes, passageés, or compartments,

| Whexﬂby the water, steam, or other medium

~ vention.

-z zof Fig. 2, of a radiator embodying my in-
Fig. 2 represents a section on line
x x; Fig. 1. Flg.,_ 3 represents a section on

20

will circulate thelethleuwh with minimum

- Iriction and uniformly end directly, as will
15

be hereinafter fully deseribed and claimed.
Figure 1 represents a view, partly in side

elemtlon and in vertical section on the line

line y 1y of Fig. 1. |
Similar lettels of reference mdwete corre-

sponding parts in the figures.

.of, and D the top and bottom walls.

Referring to the drawmﬂ's, A and B desig-
natethe eldes of theradiator, C the ends there-

The
body thus formed is divided by partitions

~ into a continuous marginal compartment or
- tube F%, an inner compartment or compart-
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ments GX and BHX, and a plurality of tubes or

passages F, G, H, and J connecting the con-
tinuous marﬂ'mal compartment or tube atin-

tervals lenn*lt.udmally thereof with the inner

compartment or cmnpmtmentb In the in-

~stance illustrated the inner compartment or

 compartments G* and H* are right-angular

tor,

tubes extending from the center of the radia-
although 1t 18 understood that the form

 of the compartment ¢an vary and also that

40
- between the sides A and B and forming the
- central opening B can be omitted equellv as
well, so long as an inner compartment or
compmtments separate from the continuous
marginal compartment,but connnected there-
| Wmh by the coeneetmn" tubes or passages, 1s
 formed.

F,. G, H, and J are dla,ﬂ*end,lly arranged and
‘are not necessarily straight, as I have illus-

the centrally-arranged partitions extending

The eenneetmﬂ' tubes or passages

trated. The outer ends ef the connecting

~ tubes or passages are arranged at mtervals

| longltud1na11y of the mergmal eempartment ‘ gmel tube, provided with an mlet and an eut—. |

ward the inner compartment.

necting tubes or passages gt
the hea,tmu* medlum is so facilitated that the

| or tube and the inner end of each connect-
ing Ellbe or passage communicates with the
inner compartment, so that direct communi-
cation is provided as between the marginal
compartment at the outer end of each con-

necting-tube and such inner compartment.

The amenﬂement of the connecting tubes

Or passages I term ‘‘diagonal” beeeuee they
are oblique or otherwise than right angular
relative to the continuous marginal compart-

ment or tube ', In the radiator illustrated

while all of the connecting-tubes extend di-
agonally series of them are angular to each

other; but it will be noted that the tubes or
passages of adjacent series all converge to-
I have found
that by this diagonal arrangement of the con-
the circulation of

effeet.iveness of the radiatoris materially in-
creased. The friction opposed to the circu-
lation that is present in radiators where the

| tubes and passages are at right angles is ob-

viated by this diagonal almnﬂ‘emenﬁ since

the currents Wlthm the mdmtor are nnlfmm |

and direct and a free circulation takes place,

so that the heat units in the heating me-

dinm may be utilized to the greatest axtent.
[t is obvious that a portion of the continu-

ous marginal compartment or tube affords

direct patih forthe circulation, while the grad-
ually-deflected paths thr euwh the dia,ﬂ'enally
arranged connecting - tu bes from the mar-

ginal to the inner compartment and from the

latter to the former gives as free circulation
as 1s consistent with the objeet in view. The
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corners of the radiator-section are conven- -

iently provided with threaded openings K to
receive nipples L. and M and with threaded
openings N and P to receive nipples (Q and

R, whereby the same may be set up with

1ts long or short side horizontal, said open-
ings serving as an inlet and outlet for the

heating medium, as the case may be, or two
or more of said sections connected together.

Of course the openings that are not in use
may be plugged orotherwise suitably closed.
Having thus described my invention, what
I claim as new, and desire to secure by Lettel S
Patent, is—
1. Aradiatorco mprising a centmueus mar-

9o
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]et,'enda ph*xmiity of ei)enings on the inside,

an intermediate tube, and a series of diago-
nally-arranged connecting-tubes between the

marginal ‘and intermediate tubes, said con-

‘necting-tubes being arranged to provide di-
- rect cemmnmeetlon between sald openings
- through the intermediate tube.

- 9. Aradletereonmstmcrofa mm*ﬂ*mal tube,
inlets and outlets, and tubes dla,crona,lly ar-

ranged relative to the marginal tube and pro- |

' 'v1d1nﬂ* a direct com mum(.,etlon betweeu smd

 ginal tube, provided with an inlet and an out- |

; eenneeting-tubes arranged diagonally in re-

-mlete and outlets.

3. A radiator cempnsmﬂ' acontinuous mar-

1et an 1ntrermed1.ete tube, and a plurality of

668,658

verse order between the opposwe members of

the marginal tube. .
4. A radiator comprising a continuous mar-

-ginal tube, provided with a plurality of open-

ings, arranged at intervals on the inside, an
inner tube, and a series of dleﬂenally-ar-

20

| ranged connecting-tubes between the margi-

nal and inner tubee, said diagonally-arranged

“connecting-tube being so placed rela,tive to

the marginal openings and theinner tube that

direct communication is provided between

smd marginal openings and inner tube.
| HOSFORD D. KELLOGG.

Wlbnesses
- JOHN A. WIEDERSHEIM )
E HAYWARD FAIRBANKS
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