© C. E. SAFFORD.

, RADIATOR,
APPLICATION FILED FEB. 10, 1912, RENEWED SEPT, 3, 19_15. )
Patented July 11, 19i6.
3$HEETS—SHEET 1,

N Y o

g‘ 55
7z
- A 21

14 = 2
A 2 S

1,190,955.

26

INVENTOR

‘7~I/1'//T_/VESSES: )
hark W ‘ V Q\ o mw‘\{% S Q.\XO‘C v,
g BY
M . ayATTUR/VEY '

Fego Urainbning.



C. E. SAFFORD.
RADIATOR.
APPLICATION FILED FEB. 10, 1912, RENEWED SEPT, 3, 1915,
1,190,955, Patented July 11, 1916.

3 SHEETS—SHEET 2.

T
SRR

r22100002;;
CSecrrel

R0
G s

S
Bl

WA
ez s

e d g

' WITNESSES: Fig.6. INVENTOR

_ ‘ | - @\ &,\,‘m\'\&@;}\u;%o;)&b\co\/.
MWM | ' é;pamw( /ytqfr)r /Y%

RNEY



C. E. SAFFORD.

RADIATOR.

APPLICATION FILED FEB, 10, 1912. RENEWED SEPT. 3, 1915.

Patented July 11, 1916.

1,190,955,

3 SHEETS—SHEET 3.

zw//

\' \\\\\
\ [
\ %\,\\\\ .\\

\\\\\\ \\

3

ov‘\
b\t
& v\ANF\///VV

Ay 74////// X

7\\\.\\\\\
Ry 8

¢ i Jvu ,////A
. \\\\\\

z///f////

Flig. 10 .

INVENTOR

Dakyordv.

%Rﬂfy ‘_ '

G\(mewc)@?w
Bolwsrd

WITNESSES:

Frand | g

Vs



UNITED STATES PATENT OFFICE.
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To all whom it may concern.

‘Be it known that I, Crarence E. Sar-

¥oRD, a citizen of the United States, and a

resident of Detroit, in the county of Wayne,

5 and State of Michigan, have invented a new
‘and Improved Radiator, of which the fol-
lowing is a specification. '

This invention relates to radiators com-

structed of pressed sheet-metal parts, and
10 particularly to the means for controlling the

flow of the heating fluids through the radi: -

ators; and its object is to provide simple

and effective means for causing the heating

medium to flow through either or both of a
15 plurality of groups of sections at will.

This invention consists in combination
with pressed sheet-metal radiator-sections,
of novel means whereby the whole or pre-
determined portions of radiators may be

20 rendered operative. ct

In the accompanying drawings Figure 1
is an end elevation of a radidtor. Fig.2isa
front elevation of the same, portions being
broken -away to show the interior construc-

25 tion. = Fig. 8 is .a- horizontal section of a
manually - operable controlling valve that
may be located near the upper portion of the

radiator as shown in Fig. 2. Fig. 4 is a sec- "

tion of the same on the line f—f of Fig. 3.
30 Fig. 5 is a horizontal section of this valve

on the line g—g of Fig. 4. Fig. 6 is a side.

elevation of the same. Fig. 7 is a section
on the line A—#% of Fig. 8 of the automatic
control valve at the bottom of the radiator.

35 Fig. 8 is a section on the line —i of Fig. 7

of the connection between the different por-
tions of a radiator when arranged for “one-
pipe” steam service. . Fig. 9 is a similar see-

tion when . arranged for two-pipe steam

40 gervice. Fig. 10 is a view of a check valve
' of a “one-pipe” steam service radiator. Fig.
11 is a side elevation of this automatic con-
trol valve. Fig. 12 is a vertical section on
the line »—% of Fig. 7. I
45  Similar reference characters vefer to like
_parts throughout .the several views.

The radiator shown in Figs. 1 and 2 is
formed from blanks by shaping the edges
in a cutting die, and giving the desired form

50 jn a bending die, the result being a half-sec-
tion such as shown in elevation in Fig. 1

of a radiator, so that, when the halves of a

section are assembled, water or steam cham-
bers are formed, consisting of three vertical
55 columns 5 and 6 connecting at their upper

and lower ends by transversé chambers. At
the upper and lower transverse chambers of
the sections are openings surrounded by sub-
stantially cylindrical flanges.
Tt is often desirable to use.a portion only 4
of a radiator. In Fig. 2 a radiator construc-
tion is illustrated consisting of nine sec-
tions, which are separated in two groups of.-
three and six sections respectively. The
means which are provided to control the flow g5
of water or steam to either or both of these
sections are shown in Figs. 3 to 6 inclusive.
The main supply pipe 80 connects to any
source and unites to the upright pipe 31, as
shown in Fig. 2, which, in turn, connects to 5q
the valve body 32 ,by any desired means, a
union 33 being shown in Figs. 4 and 6.
This body has a thpering bore and in it is
revoluble a hollow' plug 84, open at the bot-
tom, and provided with a reduced neck 35 55
which receives the screw 36 that bears on the
washer 37. The body 32 has an extension
38 divided by a wall 39. -Hubs 40 on this
extension 38 form tight joints with the
flanges 9 on the adjacent radiator sections gg
and stirrups 41 receive the ends of the bolts
24, which secure the sections together. The
body 32 is provided with ports 42, while the
plug 34 has ports 43. When steam or hot-

water rises in.the pipe 31, it may pass out-gp

through one of the ports 43 and through the

-adjacent port 42 and flow either to the right.

or left of the vertical pipe 31, according to
the position of the plug 34. If the plug is
central, that is, is so positioned that both of gg
its ports 43 register with both of the ports
42, the water or steam may flow into both
portions of the radiator.

Secured to the upper end 35 of the plug
34, is a ring 45 having lugs 46, between g5
which is pivoted. a small arm 47 having a
finger 48 which is adapted to enter between

~ the teeth 49 on the upper end of the body

82.  These teeth are in three pairs, so that -
the plug 34 may be positioned with either 100
one, both or none of its ports registering
with the ports 42 of the body 32. A handle

- 50 is pivoted in the outer end of the arm

47, and has a stop-lug 51 so that it may
be used to lift the arm 47 and swing the
finger 48 up from between the teeth 49, so
the plug may be turned. When it is de-
sired to entirely cut off the heating element
from the radiator, the handle 50 is.swung
over to the right or left of the central 110

108



10

15

20

25

2

position indicated in Fig. 5, an angular dis-

tance equal to that between the centers of
adjacent teeth. The finger 48 will then ‘be -

permitted to rest between the second and

~third teeth 49 on'the body 32, counting the
teeth from the nearer end of the row. "The .
© fesult of such movement of the handle 50

is the turning of the valve-plug 34 to a

position where neither of its ports 48 reg-.

isters with- either of the ports 42 in - the
valve-body. -

Between the pipes 30 and 31, and connect-
ing the lower ends of the two portions of
the radiator is an automatic check-valve
which may be adapted for either hot-water,
or for single or two-pipe steam ‘service.

The body 52 of this check-valve has an

unobstructed passage between the pipes 30
and 31 to permit the heating fluid to pass
freely to the control valve. A partition
wall 53 extends from a cross wall 54 to the

rear of the body, and hubs 55 formed on.

the body form tight joints with the flanges
9 of the adjacent sheet-metal sections. Stir-
rups 56 extend from these hubs and receive

the ends of the locking bolts 24. A plug

57 screws into the front wall of this body
and may be removed to permit the intro-

- duction of a stop-plate or a valve- seat

30

-85

40

46

50

When thls radiator forms part of a “sin-
steam heating-system, a plate 58
(Fig. 8) is mounted in the body, and pro-

gle -pipe”

vided with openings 59. Valves 60 are
mounted on the pin 62 (Fig. 10) and nor-

mally cover these openings and prevent
steam entering the lower portion of the -
But when the steam condenses in_

radiator.
the radiator  and water fills the lower part

of either portion thereof, the weight of the

water will swing out the proper valve and
permit that portion of the radmtor 1o drain
into the pipe 30.

Where the radiator forms. part; of 8 “two-
pipe” steam heating-system, the plug 64 of

Fig. 8 is removed, and a plate 65, similar
to the plate 58, is positioned, as shown in
If;g 9." The valves 66 have counterwelghts
67 to
The plate 58 and iis valves are removed and

‘a plain plate 68 substituted. And a pipe
69 is connected to the check-valve body 52;

- as shown in Fig. 9, the fitting 70 and union

b6

60

. 88

72 being emploved if desired.

It will be evident that the main supplv

pipe may extend at any angle to and any.
distance from the radiator, and that the

connections shown in Figs. 8 to 11 to the

radiator may be proportioned accordingly:

The supply pipe may be entirely independ-
ent of the discharge plpe and the fitting 52

can be easily changed tc meet such demand.

The steam will flow up the pipe 31 and be

distributed by means of the control valve

as before stated, and will enter the check-

valve body through the hubs 56 and then .

yrevent the return. flow of the steam. -

’1,190 086 -

pass down through the openmgs 73 in the
plate 65 to the pipe 69. .

‘When the radiator is to. be used in a hot-

water heating-system, the: plate 65 and

valves 66.are entirely omitted, thus per-
mitting the water to flow unrestrlcted to the
source of supply. .The radiator will be en-
tirely controlled by the valve of Fig. 4.°

Ags these radiators will be very light, they
may- be- supported by -means of brackets
such ag shown in Fig. 1. The lower bracket
75 is shown pivoted on a plate 76 attached
to the base-board 77, while the upper
bracket is shown formed of two pieces 78

and 79 adjustable ‘with reference to each
other. The inner portion 78 is also pivoted
to a plate 80, attached to the wall 81. By
pivoting these brackets, all -strains  caused

70

8¢

by the expansion of the radiator sections -

and of the feed and return pipes, . are

‘avoided, 'as the swinging brackets permﬁ;

free expansmn in all directions. -

Because, of the nuts on the-ends of the rods
24 on the outside of the closures 25, the
stress or pull of these tie-rods can be. pre-
determined. To extend a radiator already
in place, the caps 26, closures 25 and nuts
27 at one end are removed and ‘extensions
connected to the tie-rods. The additional
sections are then positioned and drawn into
place by the nuts'27 on these extensions. It
is therefore desirable to form the tie-rods 24
and nuts 27 with standard pipe threads so
that such additions. may be made by any

. steam fitter,

It will be understood th&t these radiators
may be employed in connectlon with. cooling

- systems and that the'word “heating ” is not

e of the

to be taken as limiting the sco
esigng of

claims wherein it is used. The.

- the sections and the proportions of the parts,

the thickness: of 'the metal and the material
employed, may all be varied by heating en-
gineers ‘to suit’ the  different reamremenﬁs,
without  departing frmn the spirit of my
invention as set’ forth in the clmms

I claim—

1. A radiator comprlsmg a series of sees

tmns connected inte two groups, a‘supply .

pipe for the radiator, a valve-boedy at the

upper end of the pipe and having discharge

hubs connecting to the upper ends of said

~ sections and -2 dividing plate between said

hubs, a valve—pluﬁ mounted within the body
and provided with ports.te erm1t the heat-
ing element to pass from sm& pipeinto bﬁld

body on either side or both sides of said

plate at will; means to position said valve-

plug .and, an outlet fitting connecting the

iower ends of the gr oups.

2. A radiastor comprising a series of sheet-
metal sections-connected together to form
two groups, an inlet valve betiveen the up-
per portions of said-groups and an outlet
valve between the Iewer portions of | saldi
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- groups, and tie-rods extending from both-

of said valves to the outer walls of both end
sections of the radiator. - :

3. A radiator comprising a series of sheet-.

metal sections connected together into two

groups, the outer walls of the end sections:

of ‘both groups having openings-at their
tops and bottoms and flanges surrounding
said openings, an inlet valve between the
upper portions of said groups and having

projections fitting into adjacent flanges, an.

outlet valve between the lower portions of
said groups and having projections. fitting
adjacent flanges, closures for the openings
in the outer walls of the end sections of the
radiator, ‘and tle-rods extending between
the closureg and valves.. =~ :
4, A radiator comprising a series of sec-
tions forming two groups, an inlet fitting

_between the upper ends of the groups and

an outlet fitting between the lower ends of
the groups, each of said fittings having a
dividing wall, and a valve mounted in the
inlet fitting to control the flow of fluids to
said group of sections. -~ - -

5. A radiator comprising a series of sec-

tions forming two groups, inlet and outlet
fittings between said groups, each of said .

fittings - having a dividing wall, a valve
mounted in the inlet fitting to control the
flow of fluids to said groups of sections, and
connecting members extending from said fit-
tings to the outer sections of the groups.

6. A radiator comprising a series of sec-
tions forming two groups, an inlet fitting be-
tween the upper ends of the groups and hav-

ing a wall dividing the same, a tapering

valve-chamber adjacent said fitting and
having a port on each side of said wall, a
hollow tapering valve in said chamber and
having two ports, a pipe connecting to said
valve chamber, means to position said valve
to connect the ports therein with either or
both of the ports in said valve-chamber at

will, an ottlet fitting connecting the Tower

ends of the groups, and check valves mount-
ed in said fitting to prevent a return flow of
fluid into said groups. L

7. In a radiator, the combination-of two
groups of radiator sections, a fitting. con-
necting the upper ends of the groups.and
having _outlet_ openings in line with each
other; a wall dividing said. fitting into two

chambers, a valve body connected to said .

fitting having a tapering, bore and a port
opening into each chamber, a tapering valve
mounted in said chamber and having ports
spaced to register with those of the valve
chamber, a stem extending upward from
the valve, and a handle to position the valve,
said chamber having lugs to hold the
handle in predetermined position, an outlet
fitting connecting the lower ends of the
groups and having ‘inlet openings in line
with each other, a wall dividing the fitting

@

into two chambers, one for eich group, and
an outlet valve for each chamber.

8. A radiator comprising a series of sec-
tions forming two groups in line with each
other, inlet and ‘outlet fittings between said

70

groups and separating the same, a valve -

mounted in the inlet fitting to control the
flow of fluids to said groups of sections.
9. A radiator comprising a series of sec-
tions in line with each other and formed in
two separate groups, an inlet fitting inter-
posed between and connecting the groups

75

near the upper portion thereof, said fitting -

having formed therein an inlet passage for
heating fluid and other passages leading re-
spectively to the two groups, means for
opening and closing one of the last men-

80

tioned passages independently of the other
of the last mentioned passages, an outlet fit-~

ting interposed between and connecting the

groups near the lower portion thereof, said -

outlet fitting having formed therein outlet
passages leading respectively to the two
groups and to a discharge passage formed in
the fitting. ‘ Lo

85

90

'10. A radiator comprising a series of sec- .

tions in line with each. other and formed in
two separate groups, an. inlet fitting inter-

.posed between and connecting the adjacent

sections of the two groups near the upper
portion thereof, said fitting having formed
therein an inlet passage for heating fluid
and - other passages leading respectively to
the two groups, means for opening and clos-
ing one of the last mentioned passages in-

dependently of the other of the last men- ™

tioned passages, an outlet fitting interposed
between and connecting the adjacent sec-

100

tions of the groups near the lower portion

thereof, said outlet fitting having formed
therein outlet passages leading respectively
to the adjacent sections of the two groups,

.and toa: discharge passage formed in the

fitting.

“ 11. A radiator comprising a series of sec-

tions formed in two .separate groups, an in-

-let fitting interposed between and connect-
-ing the groups near the upper portion there-

of, said fitting having formed therein an in-

- et passage.for heating fluid, and other pas-
'sages leading respectively to the two groups,

means for -opening and closing both of the

“other passages independently of each other,

an outlet fitting interposed between and
‘connecting the groups near the lower por-
tion ' thereof, said outlet fitting having
formed therein outlet passages leading re-
spectively to the two groups.. - o

"12." A radiator comprising a series of sec-
tions formed in two separate groups, an In-
let fitting interposed between and connect-
ing the adjacent sections of the two groups
pear the upper portion thereof, said fitting
having formed therein passages leading re-
spectively to the two groups, means for

105
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opening and closing both of said passages
independently of each other, an outlet fit-
ting interposed between and connecting the
adjacent. sections of the groups near the
lower portion - thereof, said outlet fitting
having formed therein ‘outlet passages Jead-
ing 1espect1\ ely to the adjacent sections of
the two groups.

13. A radiator comprising a series of sec-

tions formed in two separate groups, an in-
let fitting interposed between and connect-

ing the groups near the upper portion there-
of. said fitting having formed therein two
passages each of which leads tc a common

supply passage formed in the fitting and to.

one of the groups of sections, means to close
at will one of the passages between the com-
mon supply passage and the corresponding

_ group of sections without affecting the other

20

25

passage, an outlet fitting interposed between
and connecting the groups near the lower
portion thereof, said outlet- fitting having

-formed therein a passage that leads to each
of the groups of sections and to a common

discharge opening.
14. A radiator comprlslnb a series of sec-
tions formed in two separate groups, an in-

~let fitting interposed between and connect-

30

35

40

ing the groups near the upper portion there-
of, said fitting having formed therein two
passages each “of which leads to a common

1,180,055

tions in line with each other and formed in
two separate groups, an inlet fitting inter-
posed between and connecting the fad]acem
sections of the two groups at one level theve-
of, said fitting having formed therein pas-
sages that lead respectively to each of the
sections and to a common feed p‘issagc,
means for closing one of the first mentioned
passages at will without affecting the other
of the first mentioned passages, an outlet fit-
ting interposed between and connecting the
adjacent sections at another level consider-
ably removed from the first and having
formed therein outlet passages that lead re-
spectively to the adjacent sections.

17. A radiator comprising a series of sec-
tions formed in two separate groups, an in-
let fitting interposed. between and connect-
ing the groups near the upper portion there-
of, said fitting having formed therein two

" passages each of which leads %o 8 common

“supply passage formed in the fitting and tc

supply passage formed in the fitting and to -

one of the groups of sections, means to close
at will one of the passages between the com-
mon supply passage and the corxespondm

group of sections, an outlet fitting inter-

posed betiveen-and connecting the groups
near’ the lower portion thereof, said outlet
fitting having formed therein two passages
each of which leads to a common discharge
opening and to one of the groups of sec-
tions, and check valves for closing the pas-

- sage to the respective groups of sections.

45

50

" outlet fitting interposed between and con- -

55

15. A radiator comprising a plurality of
sections, an inlet fitting interposed between
and - connecting qd}acent sections. -at one

level, said inlet fitting having formed there-
-in passages that lead respectively to each

of the sections and to a common feed pas-
sage, means for closing one of the first men-
tioned passages at will without affecting the
other of the first mentioned passages, an

necting the adjacent sections at another
level considerably removed from the first

and having formed therein outlet passages

that lead respectively to' the adjacent sec-
tions. _ _
16. A radiator comprising a series of sec-

one of the groups of sections, means to close
at will one of the passages between the
common supply passage and the correspond-
ing group of sections independently of the
other, an outlet fitting interposed between
and connecting the groups near the lower
portion thereof, said outlet fitting having
formed therein two passages each of which
leads to a common discharge opening and
to one of the groups of sections, and check
valves for closing the passage to the respec-
tive groups of sections.

18. A radiator comprising a series of sec-
tions in line with each other and formed in
two separate groups, an inlet fitting inter-
posed between and connecting the adjacent
sections of the two groups at one level there-
of, said fitting having formed therein pas-
sages that lead respectively to each of the

“sections and tec a common feed passage,

N

means for closing one of the first mentioned

passages at will without affecting the other-

of the first mentioned passages, an outlet fit-
ting interposed between and connecting the
adjacent sections at another level consider-
ably removed from the first’ and having
formed therein outlet passages that lead re-
spectively to the adjacent sections, and
check valves for mdependently closing the
outlet passages.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses.

: CLARENCE E. SAFFORD.
Witnesses:
Epwarp N. PagELSEN,
Hueo W. KrEINBRING.
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