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To all whom it may concern:

Beit known that I, CLARENCE K. SAFFORD,
a citizen of the United States, residing at Buf-
falo, in the county of Erie and State of New
York, have invented certain new and usefal
Improvements in Sheet-Metal Radiators, of
which the following is a speecification.

My invention relates to an improved steam
and hot-water radiator each section of which
is composed of two or more portions formed
or stamped into shape from sheet metal and
united by steam or water tight couplings or
joints which are formed homogeneous or in-
tegral with the portionsofthesections;andthe
principal object is to produce an extremely
light weightradiatorandalso greatily cheapen
the cost-of construction thereof-without de-
tracting from the practicability or atility of
the same.

Atfuartherobjectof theinvention is toshape
the metallic sheets into irregular contours, so
asto provide when assembled a series of duets
or channels for the circulation of the heating
agent which terminate in common chambers,
in the side walls of which are located the
coupling or jointing means, said side walls be-
ing distensible under pressure to force the
couplings into eloser union.

It alsorelates to certain details of construe-
tion, all of which will be fully and clearly here-
inafter described and claimed, reference be-
ing had to the accompanying drawings, in
which— -

Figure Lrepresents a front elevation of one
of the'end or leg sections. TFig. 2 represents
a side elevation showing a series of sections
secured together, a vertical centralsection be-

ing shown through a portion of the series on '

or about line @ a, Fig. 1. TFig. 3representsa
horizontal section on or about line b b, Fig. 1.
Fig. 4 represents a horizontal section on or
about line ¢ ¢, Fig. 1, cutting through the
bottom of a leg-section and showing one of
the fastening devices for securing a series of
sections together. Fig. 5 is a horizontal sec-
tion on or about line d d, Fig. 1, cutting
through the top of one of the intermediate
sections, showing the telescoping connecting
portions. Fig. 6 represents a central section
on or about line ff, Fig. 7, through one of
the devices for securing the sections to each

other. Fig. 7 represents a front elevatiop of
one of theside devices for securing a series of
the sections together. Fig. 8 represents a
horizontal section through the two halves
comprising a section, showing the two por-
tions in position and in condition for turning
the edges of one part over the edges of the
other part, and thereby rigidly securing them
together. Fig. 9 represents one-half of a sec-
tion as it is pressed up from & blank and be-
fore the edges have been trimmed. Fig. 10
represents a modification of the fastening de-
vice for securing the central portions of two
half-sections together. T[ig. 11 represents a
suitable form. of sheet-metal blank for form-
ing a half-section. Fig. 12 represents a sec-
tion on or about line g g, Fig. 10. Fig. 13
represents another modifiecation of the device
for securing the eentral portions of two halves
of a section together. Fig. 14 represents an
enlarged cross-section through the edge seam
of a radiator-section, showing also by dotted
lines how it may be turned over to form a
double seam. Fig, 15 represents a cross-sec-
tion through a double seam formed by bend-
ing the single seam shown in Fig. 14 upon
itself.

In referring to the annexed drawings in de-
tail like numerals represent like parts.

The preferred embodiment of my.invention
comprises a plurality of sections, each section
being formed in two portions of sheet - steel
or other suitable metal in substantially the
shapeshowninthedrawings. These two por-
tions I will designate, respectively, as the
“male” and ‘“female” portions and denote
the same by the numerals 1 and 2, the nu-
meral 1 denoting the male and the numeral
2the female. The male and female portions
are substantially the same,with the exception
that the male portion is provided with a wide
overlapping edge or flange 3 and 3%, adapted
to be turned over to tightly clasp the mar-
rower edge or flange 4 of the female portion.
(See Figs. 3, 4,and 5.) The male portion is

also provided with one or more series of short
tubular portions 5, which pass through per-
forations or eyelets 6 in the female portions,
substantially as shown in Fig. 8, in which the
two portions of a section are put together
preparatory to having the edges of the tubu-
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lar portions 5 and the flange 3* turned over,
substantially as shown in Fig. 3, soas to hold
all the parts rigidly to each other.

‘When the two portions of the sections are
together, as shown in Fig. 3, they form be-
tween themselves the substantially vertical
tubes or chambers 7, 8,and 9 for the reception
of the heating agent—steam or hot water—
the tubes being separated from each other by
the webs 10, formed by the close contact of
the male and female portions at those points.
The tubular portions 5 and the perforations 6,
into which they are inserted, are located in
these web portions, as will be perceived by re-
ferring to Figs. 1, 3, 8, and 9.

The object of the web portions is to secure
stiength and rigidity of the parts when put
together, so that a lighter weight of metal
will give the necessary strength to resist any
ordinary pressure that the tubes may be sub-
jected to.

The male and female portions are formed
so that when secured together a substantially
transverse tubellconnects the vertical tubes
with each other, the said tube extending from
one of the side vertical tubes 7 and 9 through
the center vertical tube 8 and into the oppo-
site side tube, substantially as shown in Figs.
1,3,and 9. While the main purpose of this
transverse tube is to afford means of commu-
nication between the vertical tubes for the
circulation of the heiting agent, it also serves
to strengthen the structure. I have shown
but one of these transverse tubes in my pre-
ferred construction as illustrated; but more
may be employed without departing from the
nature of my invention. Tt will be observed
by reference to Figs. 1 and 9 that the web
portions terminate a sufficient distance from
thetopand bottom of thesections to define ter-
minal diaphragms which are highly sensitive
to the pressure of the heating agent, these
diaphragms forming between themselves up-
per and lower hollow spaces or chambers 12
and 13, in which the tubes 7, 8, and 9 merge.
The general form of these spaces or chambers
is shown in Figs. 4 and 5.

To connect the sections with each other, I
provide jointing or coupling means, the male
portions in my preferred adaptation having
upper and lower outwardly-extending tubu-
lar portions 14 and 15 and the female portions
corresponding upper and lower openings hav-
ing inwardly- projecting flanges or tubular
portions 16 and 17. These couplings are
tformed integral or homogeneous with the por-
tions of the -sections, each portion, with its
coéupling, being stamped at one operation,
thereby greatly simplifying and cheapening
the construction. The said tubular portions
are preferably tapered slightly, and the out-
wardly-projecting portions of the male portion
of one. section are adapted to be inserted or
telescoped in the corresponding projecting
portions of the female portion of the section.
In this mannerthe several sections of theradi-
ator are secured to each other, the outwardly-
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extending tubular portions of one seetion be-
ing mserted into the inwardly-projeeting por-
tlons of the adjacent section.

All of the sections are duplicates of each
other with the exeeption of one of the end or
leg sections, the male portion of this section
being provided with an inwardly-projecting
portion instead of the usual outwardly-pro-
jeeting portion.

A hollow screw-threaded portion 18, pref-
erably formed of malleable iron, having an
outer flange 19 and an inner yoke or bridge
20, substantially as shown in Figs. 6 and 7,
is adapted to be inserted and snugly fitted in
each of the inwardly-projecting tubular por-
tions of the leg-sections, substantially as
shown in Fig. 4, and each yoke or bridge 20
is provided with a central opening 21, through
which a rod 22 is passed. Two of these rods
are employed, one being passed through the
upper series of telescopic tubular portions
and the other through the lower series, and
their erids are screw-threaded and provided
with nuts 23, thus providing means for draw-
ing the sections closely and rigidly together.
The object of these portions 18 is to provide
means for attachment for valves connecting
the heating agent and also secure the sections
together without interfering with the free
passage of the said agent into the radiator.
When not attached to pipes, the openings in
these portions are closed by the screw-plugs
24, either one or more of which may be re-
moved and a bushing inserted or screwed in
to receive a valve or pipe.

While thelegs of theradiator may beformed
integral with the end sections, it is believed
that it would be better to form them sepa-
rately of cast or malleable iron and attach
them thereto by bolts or other suitable means.

In the construction shown in Figs. 1 and 2
the legs or leg-sections are formed in two
halves 25 and 25%, with curved and concave
tops 26, into which the lower ends of the leg-
sections are seated and secured by means of
arod 27¢, having nuts 27 and 27%, one on each
side, as shown in Fig. 2. The rod 27° may,
if.desired, extend and pass through the lower
parts of all the intermediate sections and to
and through the opposite leg-section, sub-
stantially as shown in Fig. 2, thus providing
means whereby the same bolt secures the
legs to their respective end sections and also
additionally fastens the sections together.
It is obvious, however, that the two halves
of each leg might be secured to its section by
means of ashort bolt, or various other means
could be employed without departing from
the scope of my invention.

Modified means for securing the male and
female portions together are shown in Figs.
10, 12, and 13, whieh could, if desired, be used
in place of the device shown in Fig. 8

In Figs. 14 and 15 modified means for se-
curing the male and female portions of the
sections together at their edges are shown,
the edge of one portion being lapped over or
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bent upon the edge of the other portion, and
the lapped edges are again bent upon them-
selves, thereby forming reinforcements on
both sides of the contacting marging of the
portions.

While the form shown in Figs. 8,4, 5, and
S is probably sufficient for small radiator 8ys-
tems in buildings of two or three stories, it is
more advisable to use the construction shown
in Figs. 14 and 15, as it makes a firmer eon-
nectien and a stronger construction.

In constructing my improved radiator the
male and female portions of the sections are
stamped into shape from suitable blanks, sub-
stantially similar to that shown in Fig. 11, by
means of dies or analogous devices. The
male and female portions of each section are
secured together, and the sections are im-
mersed in a cleaning liquid and then dipped
into a bath of molten lead or other suitable
material, the openings in the sections allow-
ing the same to freely flow and circulate
through their interiors, thus coating the in-
terior of the section with a preparation capa-
ble of protecting the sheet-steel or other
metal of which the section is composed from
the corrosive influence of the heating agent
and also closing all joints, both externally
and internally, to prevent leakage. The sec-
tions are drained and cooled and then assem-
bled, the outwardly-extending tubular por-
tions of the male portions of the sections be-
ing inserted in the inwardly-projecting tubu-
lar portions of the female portions of the re-

; spectiveadjacentsections. Whenasufficient

number of sections to form the required size
of radiator have been assembled in this man-
ner, the portions 18 are inserted in the open-
ings in the end sections and the rods 22
Passed through the openings 4 in the yokes 20
of the said portions, and the nuts 23 are tight-
ened, thus drawing the sections closely to-
gether. The legs orleg Dortions are secured
to the end section, as before deseribed.

The heating agent—steam or hot water—
may be introduced either into the upper or
lower portion of the radiator, as described, by
removing the plug 24 and inserting the end of
& connecting pipe or valve.

Heretofore radiators composed of a plural-
ity of sections secured together by pressure
had to be assembled at the manufacturing
plant, and an expensive machine or press
driven by power was required to force the

sections togetherclosely enou ghtoformsteam

or water tight connections.

With my improved radiator the sections
can be shipped separately, with the necessary
fittings, from the plant to the steam-fitter and
can be easily and readily. assembled by hand
in the apartment or room in which it is de-
sired to place the radiator, as great pressu re,
and consequently a bower-press, is not re-
quired to force the sections together in water
or steam tight connection, owing to the sub-
stantially flexible and expansible character
of the metal of which the sections are com-

3

posed. This great advantage is seeured
through the fastening means employed, the
improved form of jointed connection, and
mainly by the flexibility of the metal, which
is such that the pressure of the heatin g agent
tends to bulge or distend the sections against
each other and the fastening means, and thus
force the telescoping portions more closely
upon and within each other.

In assembling my improved radiator the
sections are connected together by teleseop-
ing the tubular connection of one within the
tubular connection of the other and passing
a fastening or tie rod or bar through the tu-
bular econnections, the ends of which are se-
cured to the exterior or end sections by screw-
bolts, as before described, the screwing of
which upon the bar tends to force the see-
tions together and their diaphragmatic side
wallsinwardly toward each other. Now upon
the admittance of the heating agent the pres-
sare of the same upon the interior of these
diaphragmatic portions bulges or distends
them, and as the fastening-rods, with their
screw-bolts, maintain the end sections rigidly
in the same relative position the distention
of the walls caused by the pressure exerted
must necessarily force the telescoping con-
nections more closely upon and within each
other to tighten the joint.

It may prove advisable to insert the por-
tions 18 in the openings in the legor end sec-
tions before coating the sections, as the mol-
ten metal will then fill and seal the joints.

I'elaim as my invention—-

1. Aradiator comprising a plurality of sec-
tions having coupling deviees, one of the sec-
tions having a diaphragmatic portion pro-
vided with a coupling device, said diaphrag-
matic portion being adapted to be moved by
bressure within the radiator to force the coup-
ling device into tight connection with a co-
operating coupling device of an adjacent sec-
tion. '

2. Aradiatorhaving a plu rality of sections,
one section at least of which has a diaphrag-
matic portion and a coupling, said diaphrag-
matic portion being adapted to be moved by
pressure within the section to force the coup-
ling into tight connection with an adjacent
section.

3. A radiator-section having a plurality of
contacting parts; said parts havin gtheir outer
margins bent to clamp and support both sides
of the parts.

4. A radiator-section having a plurality of
sheet-metal parts having contacting marging
joining to each other by oppositely-bent folds
and having at least two superimposed thick-
nesses of metal on each side of the line of sepa-
ration between said contacting margins.

3. A radiator-section having a plurality of
joined parts and havinga connection between
barts consisting of their two margins lying
together and bending to clamp and support
both sides of the parts,

6. Aradiator-section formed of two portions
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of sheet metal having two marginal parts of
unequal length and having the edge of the
longer part bent upon the outer edge of the
otherpartand thesuperimposed lappingedges
bent back again upon themselves in the op-
posite direction, thereby forming reinforce-
ments on both sides of the parts.

7. A radiator comprising a plurality of sec-
tions formed of flexiblesheet metal,and united
by homogeneous coupling means tightened
by internal fluid-pressure. ’

8, A radiator formed of flexible sheet metal

and comprising a plurality of sections united
by coupling members which are tightened by
the bulging of the sections through internal
pressure, and tie-rods for securing the sec-
tions together.

9. A radiator comprising a plurality of sec-
tions formed of flexible sheet metal and united
by homogeneous coupling members tightened
by the pressure of the heating agent, as set
forth.

10. Asheet-metal radiator composed of two
or more sections each having male and female
nipple portions formed integral therewithand
extending from the sides thereof, the male
nipples of one section being adapted to be in-
serted in the corresponding female nipple
portions of the adjacent section, and to be
more firmly forced therein by the bulging of
the sections caused by the pressure of the
heating agent.

11. A radiator comprising a series of sec-
tions each having diaphragmatic portions
provided with coupling devices, said dia-
phragmatic portions being adapted to Dbe
moved by the fluid-pressure of the radiator,
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to force the coupling devices into tight con-
nection.

12. A radiator composed of two or more
sections of flexible metal connected together
by joints which are tightened by the bulging
of the sections through the pressure of the
heating agent, and connecting means for rig-
idly maintaining the end sections in substan-
tially the same relative position with respect
to each other.

13. A radiator formed of flexible sheet metal
composed of two or more sections formed in
two portions, a male and a female portion,
tubular nipple portions integral with and ex-
tending outwardly from the sides of all the
male portions with the exception of the end
male portion, tubular nipple portions formed
integral with and extending inwardly from
the sides of the female portions and the end
male portion, the said outwardly-extending
portions being adapted to telescope in the in-
wardly-extending portions to secure the sec-
tions together, and tubular devices seated in
the inwardly-extending tubular portions of
the male portion and the inwardly-projecting
portions of the female portion of the section
at the opposite end and each provided with an
inner yoke, and rods or bars passing through
the yokes, telescoping nipples and the sec-
tions for drawing and securing the sections
together, whereby the bulging of the sections
tends to force the tubular devices into closer
contact to tighten the joint.

CLARENCE E. SAFFORD.

Witnesses: )

A. J. SANGSTER,
G. A. NEUBAUER.
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