
Aug. 31, 1926. 1,597,720 
W. H. CARRIER 

RADIATOR OR THE LIKE 

Filed Nov. 8. 922 3 Sheets-Sheet 
-MINY m vm ·ne M m Mom" 

N????????????????????????????????????????? 
M ÚJ-F-F-F-F-F-F-F-F-FSF-F-F-15 

- N -IL 
---- | 

RR || || 

HHHHHH————————— INV—————— 
HEH, —— 

HHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH H H H H H H H H H H H H 

) 

M477 ZOMK2M124 K 

  

  

  

  

  

  

  

  

  

  

    

  

    

  

    

  

  

  



1,597,720 Aug. 31, 1926. 
W. H. CARRIER 

RADIATOR OR THE LIKE 

3 Sheets-Sheet 2 1922 Filed Nov. 8. 

R /XYZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

Œ!!!!!!!!!!!!!!!!! 
  



„720 1,597 W. H. CARRER 
RADIATOR OR THE LIKE 

Aug. 31, 1926. 

" 

ZØé výIK. 65,72e22 

No.2322:2,2:2) 
3 Sheets-Sheet 3 Filed Nov. 8, 922 

  

  



0 

25 

35 

| 40 

45 

Patented Aug. 31, 1926. 

UNITED STATES PATENT 

1,597,720 

oFFICE. 
WILLIS H. CARRIER, OF ESSEX FELLS, NEW JERSEY, ASSIGNOR, BY MESINE AssIGN 
MIENTS, TO CARRIER, CONSTRUCTION COMPANY, INC., oF NEWARK, NEW JERsEy. 

RADIATOR, OR, TIE LIIKE. 

Application filed November 8, 1922. Serial No. 599,848. 
This invention relates to a tubular heater 

or radiator in which a suitable fluid such 
as steam or hot water is caused to flow 
through the tubes of the radiator or heater 
for heating air, gas or the like passing over 
the external radiating surfaces of the heater, 
or if desired, for the purpose of cooling the 
fluid flowing through the radiator. 
One object of the invention is to provide 

an efficient and desirable heater or radiator 
which can be manufactured at the minimum 
cost and is extremely flexible as to size, be 
ing composed of units or sections. Other ob 
jects are to construct the radiator Sections 
or units so that they are interchangeable 
and reversible, that is the units have no 
rights or lefts and are alike top and bot 
tom, all parts being therefore interchange 
able and reversible; also to construct the 
units so that a metal of high conductivity, 
such as brass, can be used for the radiating 
tubes while the headers and connecting 
frame bars can be made of less expensive 
metal, the - headers being preferably made 
of cast iron and the frame bars made of 
pressed sheet steel, the construction, neverthe 
less permitting the necessary expansion of 
the tubes and tube plates without danger. of 
leakage; also to construct the radiator frame 
so as to permit free longitudinal expansion 
of the radiating tubes while still insuring a 
stiff, strong frame; and also to form the 
frame bars so as to adapt any desired num 
ber of radiator sections or units to be read 
ily assembled in a single radiator and to per 
mit ready connection of the radiator º with 
a casing or duct for the air or gas to be 
heated; also to provide nan efficient means 
for uniformly distributing the steam or 
heating fluid to the several tubes of the 
radiator and for breaking up any air pockets 
in the tubes themselves and insuring a maxi 
mum heat transmission therefrom; and also 
to improve radiators in the other respects. 
hereinafter described and set forth in the 
claims. v 

In the accompanying drawings: 
Fig. 1 is a face view of a series of radiator 

units constructed in accordance with this 

invention and which are shown as arranged 
in an air duct. 

Fig. 2 is an end elevation partly broken 
a Way, of a radiator unit, and on an enlarged 
Scale. 

Fig. 8 is a fragmentary longitudinal sec 
tional elevation thereof. : Fig. 4 i? a fragmentary plan vew thereof. 

Fig.5 is a fragmentary vertical section 
thereof showing the fluid distributor plate. 

Fig. 6 is a fragmentary sectional plan 
view of the distributor plate and the adja 
cent tube plate. 

Fig. 7 is a fragmentary perspective view 
of one of the end frame bars of the radiator. 

Fig. 8 is a transverse Sectional view on 
line 8—8, Fig. 4 of one of the headers of the 
radiator. 

Fig. 9 is a fragmentary longitudinal ver 
tical Section of one end thereof. 

Fig. 10 is a similar view showing the 
steam tight joint between two adjacent 
headers. 
The heater or radiator is composed of any 

desired number, on? or more, of sections or 
units A. and B, which are alike except that 
they are preferably made in two different 
lengths, in the ratio to each other of two to 
three to enable a radiator of any desired 
length which is a multiple of the difference 
in length between said sections to be made by 
appropriate assembling of th? sections of 
either or both lengths. 

Each section or unit of the radiator com 
prises parallel, verticai, radiating tubes 10, 
which are Secured at their ends in tube 
plates 11, by which they are connected to 
upper and lower headers 12 and 13. The 
radiator tubes are preferably made of brass 
or other metal of high conductivity and are 
preferably provided with radiating fins 
formed by strips of sheet brass or the like 
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wound helically around the tubes and sol 
dered or brazed thereon. Tubes of any 
other construction adapted to give the re 
quired radiation can, however be used. The 
tube plates 11 are also made of brass or of 
metal having the same coefficient of ex 
pansion as the tubes, and the tube-receiving 
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holes in the plates are preferably made by 
punching so as to form an outwardly pro 
jecting flange or lip 14 around each hole, 
The tubes have a driven fit, into the flanged 
holes and are sweated therein, thus insuring 
strong, tight joints between the tubes and 
tube plates. Each header, is tubulu. Or 
hollow and preferably consists of a çasting 
having a longitudinal opening, 15 in Qne 
side bounded by lateral flanges 16 to which 
the tube plate 11 is bolted with a Suitable 
packing gasket, interposed between the tube 
plate and header to ensure a Steam Light 
joint. The tube plates, thus close the Open 
sides of the headers and join the tubes With 
the headers so that the steam or heating 
medium can flow from one header. to the 
other through the tubes. The headers are 
also formed with flanged ends 17 for bolt 
ing together, end to end, the headers of ad 
jacentradiator units to form a radiator of 
desired length. The opposite ends of each 
header have the same form and the upper 
and lower headers are alike, thereby en 
abling the parts to be interchanged and re 
versed. Each header, as shown, is also pro 
vided at its outer side between its ends with 
lateral, slotted lugs 18 to receive bolts for 
fastening the radiator in place, or for secur 
ing the radiator units together One On top of 
another. W 

A distributing device for the Steam or 
heating fluid is provided at the upper ends 
of the tubes. This device preferably con 
sists of a sheet metal plate 19, extending 
horizontally over the tube plate at the up 
per ends of the tubes and having punched 
erforations with - downwardly projecting 
ips forming Small nipples 20 which enter 
the upper ends of the several tubes. These 
perforations are relatively Small, the area of 
all of the perforations for a radiator being 
substantially equal to the cross sectional area 
of the supply pipe for the steam or heating 
fluid. This distributing plate insures a sub 
stantially, uniform distribution of the steam 
or heating fluid to the several radiating 
tubes, and the nipples produce an ejector ac 
tion within the radiating tubes which tends 
to break up any air pockets and give a maxi 
mum transmission even though a consider 
able amount of residual air be present mixed 
with the steam. Preferably, the distribut 
ing plate is provided with offset marginal 
flanges which are secured between the edges 
of the tube plate and the flanges of the 
header to make a tight joint between the dis 
tributing plate and the header and prevent 
the entrance of steam into the space between 
the tube plate and the distributing plate: 
The marginal shoulder21 formed by offset 
ting the edge of the distributing plate fits 
in the side opening 15 of the header. The 
distributing plate is thus definitely located 
in the header so as to insure the registration 
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of each of the perforations in the plate with . . 
one of the tubes. 

"The upper and lower headers of each 
radiator unit or section are connected at their 
ends by upright end frame bars 22 which 
are preferably made of sheet steel pressed 
into channel shape, and arranged to provide 
outwardly projecting front and rear ver 
tical flanges at each end of the radiator unit. 
The webs of the channel bars have outward 
ly bent' end portions 23 which are bolted to 
the flanges at the ends of the headers. These 
bent ends can flex or give more or less and 
thus permit longitudinal expansion of the 
radiator tubes and movement of the headers 
toward and from each other due to the ex 
pansion and contraction of the tubes, with 
out straining the connections between the 
frame bars and the headers. Nevertheless 
the chanel end bars form wide stiff braces 
between the headers which prevent is any 
twisting or weaving movement or displace 
ment of the headers relatively to each other 
and relieve the radiating tubes and tube 
plates from strain. The headers and end 
bars 22 form the casing or frame of the 
radiator unit, thus obviating the necessity 
for any other casing and protecting the 
radiator from damage, and at the same time 
allowing for expansion and contraction of 
the radiator. When two or more units are 
connected to form a long radiator, the 
flanged end frame bars serve to fill the 
spaces between the radiating tubes of adja 
cent sections so as to obstruct the passage of 
air through the spaces which would other 
wise be left between the units. Similarly, 
the end bars 22 obstruct the spaces between 
the ends of the radiator and the adjacent 
walls of the chamber or air duct 24 within 
which the radiator may be mounted. 
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The headers of adjacent units or sections . 
are secured together by bolts connecting the 
flanges at the adjacent ends of the headers 
and in order to properly alline the headers 
of adjacent units and provide a simple and 
reliable expansion joint, the ends of the 
headers are countersunk or provided with 
circular recesses 25, and an alining ring 26 
fits in the opposed recesses in the adjacent 
headers with suitable packing provided be 
tween the ends of the ring and the bottoms 
of the recesses. When the bolts connecting 
the flanges are tightened, the packing is 
compressed, but the packing being confined 
within the recess is prevented from spread 
ing edgewise when the bolts are tightened, 
and thus insures a steam tight joint. 
As before explained, the radiator units are 

preferably made in two different lengths, one 
being i approximately fifty percent longer 
than the other. For instance, if one unit is 
two feet in length, the other unit is made 
three feet in length. This enables a radiator 
to be made of any desired even or odd num 
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ber offeet in length, not less than the length 
of the shorter unit. For example, a two 
foot radiator is made by using one two-foot 
unit; a three-foot radiator by using one 
three-foot unit; a four-foot radiator by com 
bining two of the two-foot units, and a five 
foot radiator by combining a two-foot and a 
three-foot unit, whereas a six-foot radiator 
is made by using two of the three-foot units, 
and a seven-foot radiator by two of the two 
27 represents a coupling fiange adapted to 

be bolted to the end ÄÄNIT? of the header at 
one end of the radiator and having a screw 
threaded outer end or other means for con 
nection with a steam supply or exhaust pipe, 
and 28 represents a blank flange adapted to 
close the headers at the opposite end of the 
radiato". 

In the radiator as illustrated in the draw 
ings, the radiating tubes 10 do not extend 
continuously from one header to the other, 
but the tubes are divided or interrupted in 
termediate of the two headers, and the ad 
jacent ends of the alined upper and lower 
sections of the tubes are secured in two in 
termediate tube plates 29 and 30, which are 
bolted at their edges to an interposed rec 
tangular frame 31. The end frame bars 22 
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are similarly divided, and the ends of the 
frame 31 are bolted between the out-bent 
ends of the upper and lower sections of the 
end bars 22. This construction allows 
greater expansion of the tubes 10, and is de 
sirable for radiators in which the tubes are 
of considerable length. When shorter tubes 
are used, this construction is not necessary. 
While the radiator or heater is primarily 

intended for heating air by the use of steam 
in the radiator, nevertheless the described 
construction adapts the device either for 
cooling a liquid circulated through the 
radiator or for cooling air or the like by cir 
culating a suitable cooling medium through 
the radiator. 

I claim as my invention :- 
1. In a radiator or the like, the combina 

tion of opposite tubular headers having 
open sides facing each other, a flexible tube 
plate secured to each header and closing the 
open side thereof, a plurality of spaced 
tubes fixed at their ends in said tube plates 
and forming fluid passages connecting said 
headers, and end braces connecting said 
headers at their end portions, said end 
braces, yieldably connecting said headers . 
and permitting relative movement of the 
headers due to the expansion and contrac 
tion of said radiating tubes. 

2. In a radiator or the like, the combina 
tion of opposite tubular headers having open 
sides facing each other, a flexible tube plate 
secured to each header and closing the open 
side thereof, a plurality of spaced tubes fixed 
at their ends in said tube plates and form 

R 

ing fluid passages connecting said headers, 
and end braces connecting said headers at 
their end portions, said end braces being of 
channel-shape cross section - and having 
yielding connections with said headers which 
permit relative movement of the headers due 
to the expansion and contraction of said ra 
diating tubes. 

3. In a radiator or the like, the combina 
tion of opposite tubular headers having 
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open sides facing each other, a flexible tube : 
plate secured to each header and closing the 
open side thereof, a plurality of spaced tub?s 
fixed at their ends in said tube plates and 
forming fluid passages , connecting said 
headers, and end braces connecting said 
headers at their end portions, said end braces 
being of channel-shape cross section and 
having bent ends secured to and yieldably 
connecting said headers. 

4. In a radiator or the like, the combina 
tion of headers having relatively rigidwalls 
and relatively flexible tube plates, a. plural 
ity of separate relatively flexible spaced 
radiating tubes secured at their i opposite 
ends in said flexible tube plates of said 
headers and forming fluid passages connect 
ing said headers, and end braces at the end 
portions of said headers and cooperating 
with said headers to form a protecting struc 
türe for said radiating tubes. 

5. In a radiator, or the like, the combina 
tion of opposite like tubular headers hav 
ing open sides facing each other, each of 
said headers being alike end for end where 
by said headers are interchangeable and re 
versible, like filexible tube plates secured to . 
said headers and closing the open sides there 
of, a plurality of spaced tubes fixed at their 
ends in said tube plates and forming fluid 
passages connecting said headers, and like 
end braces connecting the end portions of 
said headers. . " 

6. In a radiator or the like, the combina 
s tion of opposite headers having relatively 

rigid walls and open sides facing each other, 
a flexible tube plate secured to each header 
and closing the open side thereof, a plural 
ity of spaced radiating tubes of relatively 
high conductivity fixed at their ends in said 
tube plates and forming fluid passages con 
necting said headers, and end braces connect 
ing said headers at their end portions and 
with said headers forming a 
frame for said radiating tubes. 

7. In a radiator or the like, the combina 
tion of opposite tubular headers having open 
sides facing each other, a flexible tube plate 
secured to each header and closing the open 
side thereof, a plurality of tubes fixed at 
their ends in said tube plates and forming 
fluid passages connecting said headers and a 
fluid distributing plate arranged in one of 
said headers adjacent the tube plate thereof 
and having nipples projecting into the ad 
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jacent ends of said tubes for distributing the fluid passages connecting said headers, and 
fluid to the sèveral tubes. W a fluid distributing plate arranged in one of 10 
8. In a radiator or the like, the combina- Said headers adjacent the tube plate thereof tion of opposite tubular headers having open and having flanged perforations therein 

? sides facing each other, a flexible tube plate forming nipples projecting into the adjacent 
secured to each header and closing the open ends of said tubes for distributing the fluid 
side thereof, a plurality of tubes fixed at to the several tubes. - 
their ends in said tube plates and forming : WILLIS H. CARRIER. 


