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To all whom it may concern. Fig. 4 is an elevation, partly in vertical 
Be it known that I, GIAOINTO ROSS), a section and taken on the line 4-4, Fig. 2; citizen of the United States, residing in Philadelphia, Pennsylvania, have invented 

Radiators, of which the following is a speci 
ator sections; 

Fig. 7 is a side elevation of a radiator con-. 
fication, - 
This invention has to do with a novel form 

of sectional radiator, particularly adapted 
for use either as a liquid cooling device or 
as an air heating means, one object of the 
invention being to provide a device of this 
character which may be easily and quickly 
repaired in case of damage to any of its 
parts and which may be readily assembled 
or taken apart. 
Another object of the invention is to pro 

vide a radiator of novel form, particularly 
adapted for use as part of the water cooling 
system of an internal combustion engine the construction being relatively simple, 
substantial and of such a nature as to allow up 

voir portions of a radiator such as is cus of the removal, repair or insertion of any 
of its parts or sections with the utmost 
speed and convenience. 
A further object of the invention is to 

provide a radiator for internal combustion 
engines which shall include a number of re 
movable, structurally independent sections, 
together with novel means whereby the es 
cape of liquid from the body or main por 
tion of the radiator may be prevented when 
any of said sections is to be removed. 

I also desire to provide a novel form of re 
movable section for use in radiators for cool 
ing the liquid employed to reduce the tem 
perature of internal combustion engines, 
whose design and construction shall be sim 
ple, substantial and of such a nature that 

Fig. 5 is a vertical section taken through One of the Section-retaining bolts; 
Fig. 6 is a plan view of one of the radi 

structed in accordance with my invention and particularly adapted for use in a heat ingyi 
ig. 8 is a transverse vertical section taken on the line 8-8, Fig. 7; 

Fig. 9 is a plan of another modification 
of my invention, also adapted for use in a heating system; . . 

Fig. 10 is a vertical section on the line 
10-10, Fig. 9; and 
Fig.11 is another modification. 
In Figs. 1 to 6 inclusive of the above 

drawings, 1 and 2 represent respectively the 
upper and lower liquid-containing or reser 
tomarily used on motor vehicles for cooling 
the Water or other liquid employed in the 
engine cooling system, and in accordance 

it may be readily inserted in or removed 
from the body or main portions of a radi 
atOr. 
These objects and other advantageous ends 

I attain as hereinafter set forth, reference 
being had to the accompanying drawings, 
in which, 
Figure 1 is a front elevation of an engine 

radiator constructed in accordance with my 
invention; . . 

Fig. 2 is a vertical section, on a scale larger 
than Fig. 1, taken on the line 2-2, of said figure; 

Fig. 3 is a front elevation of a portion of 
the radiator structure shown in Fig. 2, with 
one pair of the sections removed; 

with my invention the otherwise flat un 
der side of the upper portion 1 is given a 
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stepped or offset form so as to provide two . 
flat horizontally elongated and vertically 
narrow clamping faces or shoulders 3 and 
4, of which the former is adjacent the front 
face of the portion 1 and the latter in the 
present instance, is about half way toward 
the rear face thereof, although it is to be un 
derstood that the relative positions of these 
faces may be varied as required without de 
parting from my invention. 
Similarly the lower portion 2 of the radi 

ator which is rigidly connected to the up per portion by narrow, yertically extending 
side members 5 and 6, is likewise forme: 
with flat vertical clamping faces 7 and 3 
also in stepped relation and respectively 
placed at the same distances from the front 
face of the portion 2 as are the flat faces 3 
and 4 of the portion 1. 
The particular construction of these parts 

of the radiator body constituted by the por 
tions 1 and 2 is immaterial, as long as they 
are provided with flat faces in which may 
be formed a series of more or less closely 
spaced openings 9 for the reception of nip 
ples 10 or equivalent connecting parts of the 
removable radiator sections, 
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In the preferred form of my invention 
each of said sections consists of an elongated 
tube 11 in the present instance of rectangu 
lar section, closed at its ends and having ad 

5 jacent the same relatively short laterally 
projecting nipples 10, preferably slightly 
tapered so that they may be fitted or forced 
into the openings 9 formed in the clamping 
faces 4 and 8 of the body portions of the 

10 radiator. 
In addition to these nipples each of the 

main or front tubes 11 of each radiator sec 
tion has projecting from it two parallel tu 
bular members 12 and 13 which at their dis 
tant ends are likewise provided with nipples 
10 designed to fit into openings 9 formed in 
clamping faces 3 and 7 of the radiator body 
portions 1 and 2. The branches 12 and 13. 
are connected by one or any desired number 
of tubular members 14 parallel with and in 
the same plane as the front member 11 and 
in order to prevent the possibility of leak 
age between the nipples of the radiator sec 
tion and the body portions of the radiator, 
suitable packing or other means is provided, 
in the present instance, washers or gaskets 
15, which fit around the nipples 10 and are 
confined between the flat faces of the body 
portions and the adjacent surfaces of the ra 
diator section. 
While the tubular members 11 and 14 of 

the radiator sections may have any desired 
cross section, I preferably make the members 
11 rectangular in section and the auxiliary 

35 members 14 circular in section and of less 
diameter than said main members, so spac 
ing the sets of holes 9 that the sections ex 
tend vertically and are separated by a dis 
tance which may be something less than 

0 their width, as shown in Fig. 3. 
For removably maintaining the various 

sections in place I mount between each pair 
of them, bolts 16 preferably threaded into 
suitable holes in the flat faces 3 and 7. Each 

45 of these bolts engages a clamping plate 17 
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which extends over the two adjacent radia 
tor sections and is held in place by a nut 
threaded on said bolt. In case of leakage be 
tween any of the radiator sections and the 

50 body portions 1 and 2 or in the event of 
damage to any of said sections, one or more 
of them may be quickly and conveniently re 
moved merely by taking off the nuts of the 
two bolts 16 adjacent their extremities, after 
which the latter may be drawn outwardly 
away from the body portion of the radiator. 

In replacing any section, its four nipples 
10 after having had applied to them suitable 
gaskets or packing rings, are simultaneously 

55 

60 introduced into the proper openings in the 
faces 3, 4, 7 and 8 and the appropriate 
clamping plates 17 are then put in place on 
the bolts 16 for the particular section or pair 
of sections operated on. The nuts of these 

65 bolts are then set up so that the various nip 

1854,841 

ples are tightly forced into their openings 
and liquid proof joints are formed by the ac 
tion of the packing rings on the surfaces of 
the sections and radiator body adjacent 
thereto. 70 

If it be desired to prevent the escape of 
water from the body portions 1 and 2 when 
one or more radiator sections are being re 
moved and replaced, I may provide a valve 
mechanism such as illustrated in Figs, 2 and 75 
4. For this purpose I provide elongated 
valve plates 20, slidably guided to the rear 
of and immediately adjacent each of the 
lines of holes 9 of the four clamping faces 3, 
4, 7 and 8, and form in these plates holes 21 80 
so spaced as to normally register with said 
holes. 
When it is desired to prevent the escape or 

passage of water through the holes 9, the 
adjacent plate 20 is moved longitudinally in 85 
its guideways sufficiently to cause its unper 
forated portions to be brought over said . . 
holes and for this purpose any suitable actu 
ating mechanism may be provided. In the 
present instance I have employed oscillatory 90 
spindles 22 respectively mounted in bearings 
23 and 24 within the portions 1 and 2 
of the radiator so that one end of each spin 
dle, properly squared or otherwise formed 
for the reception of a wrench, projects be- 95 
yond the front face of the radiator as shown in Fig. 1. A stuffing box 26 is preferabl 
provided where, each spindle passes throug 
the front walls of the radiator and each 
spindle has fixed to it a pair of forked arms 
27 and 28 of which the first engages a pin 29 

100 

projecting rearwardly from the plate valve 
20 adjacent the clamping faces 4 or 8, and 
the second similarly engages a pin 30 pro 
jecting from a yoke 31 whose arms are 105 
rigidly connected to the valve plate 20 op 
erative adjacent the clamping faces 3 or 7. 
With this arrangement a slight turning of 
either spindle 22 in one direction will move 
the plate valves 20 associated therewith so as 110 
to cut off or permit flow of liquid between 
the entire series of radiator sections and the 
body portions 1 or 2 of the radiator. 

In a radiator of the construction noted the 
air is free to flow between and around the 115 
tubular members 11 and 14 of the various 
radiator sections so as to effectually cool the 
liquid flowing through them. It is obvious 
that the number of members 14 in each of 
the radiator sections may be varied as may 120 
also their dimensions, to suit any required 
conditions. 

It will be understood that my invention is 
applicable for use in heating systems em 
ploying either steam or hot water, and in 125 
Figs. 7 and 8 I have illustrated a house ra 
diator in which my improvements are em 
bodied, which consists of upper and lower 
manifolds 40 and 41 of which the first has 
an outlet 42 and the second has an inlet 43. 130 
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Each of these manifolds is provided with 
parallel clamping faces 44 and 44" ES lines of openings designed to receive tapere 
or other suitably formed nipples 10 project 
ing from the radiator sections. 

Each of these sections consists of a cast 
ing formed of parallel tubular members 45 
connected at their ends by transverse tubu 
lar members 46, each having one of the nip 

10 p ies 10 at its outer end. e front portion 
of the casting is extended in opposite direc 
tions as indicated at 47 for the reception of 
a second pair of nipples 10 designed to en 
ter the openings of the clamping face 44°. 
As in the other form of my invention, the 
radiator sections are clamped in pairs to the 
manifolds 41 and 42 by suitable bolts 48, 
having nuts which engage clamping plates 
49 extending over the two radiator sections 
on either side of them. While packing rings 
50 are preferably employed to prevent leak 
age between the radiator sections and the manifolds, they may be omitted if push nip ples are employed. 
In another form of my invention I pro 

vide a casting having two independent but 
rigidly connected manifold sections 51 which 
may be mounted on supporting legs 52 and 
provided with two lines of openings in one 
face. In this case the radiator sections 53 are of an elongated U-shape with nipples 
10 adjacent the ends of their arms so placed 
that one of them projects from the outer 
side of one arm and the other projects from 
the inside of the second arm toward the first 
arm. The radiator sections as before are 
held to the manifold in pairs, in this case 
by bolts 54 whose heads engage one of the 
manifolds 51 and whose opposite ends ex 
tend through clamping plates 49 each of 
which engages one branch of each section so 
as to force this as well as the second branch 
thereof toward the manifolds. 

In that form of the invention shown in 
Fig. 11 I provide a single hollow castin 
55 having a central longitudinally extend 
ing partition 56 whereby it is divided into 
two chambers 57 and 58. These latter have 
lines of openings in their top faces for the 
reception of nipples 10 which in this case 
project from the ends of the arms or 
branches of the elongated U-shaped radia 
tor sections 53°. Bolts 54 extending longi 
tudinally between the sections of adjacent 
pairs are threaded at one end into the cast 
ing 55 and at their opposite ends have nuts 
for engaging the clamping plates 49. 
In all of the above noted forms of my 

invention the sections may be quickly and 
independently removed and replaced as de 
sired, and as indicated, may be made in dif 
ferent forms to give any required radiating 
surface. 

I claim: 
1. The combination in a radiator of two 

body portions having lines of openings; ra 
diator sections removably connecting said 
body portions and communicating therewith 
through the openings; with valves for simul 
taneously closing the openings of the body 70 
portions at will. 

2. The combination in a radiator of body portions having lines of openings; a plu 
raity of radiator sections connecting said 
body portions and having openings through 75 
which they communicate therewith; and slidable plates respectively mounted adja 
cent the lines of openings of the body por 
tions and having openings movable into line 
Swith those of the latter; with means for ad- 80 
justing the positions of the plates to close 
said atter openings. 

3. The combination in a radiator of two 
body portions; a series of radiator sections 
removably connecting said body portions 85 
and each communicating therewith through 
a plurality of openings; a plurality of valves 
for each of the E. portions for controlling 
passage of fluid to the sections; and two de 
vices for the body portions respectively, for 90 
actuating said valves. 

4. The combination in a radiator of two 
body portions each having a plurality of 
clamping faces arranged in stepped rela 
tion and formed with series of openings; a 95 
slidable valve plate mounted adjacent each 
of Said sets of openings for controlling the 
flow of liquid therethrough; means for op 
erating the valve plates of each body por 
tion; a series of radiator sections removably s100 connecting the body portions and communi 
cating therewith through said holes; and 
means for normally retaining the radiator 
sections in place. 

5. A radiator section consisting of a main 105 
elongated tubular member; two laterally 
extending tubular members projecting from 
said main member adjacent the ends there 
of; and at least one tubular member con 
necting said laterally extending members, 110 
the main member being projected beyond 
the laterally extended members and having 
side openings therein for communication 
with the body portions of the radiator. 

6. A radiator section consisting of an 115 
elongated main tubular member; two lat 
erally extending tubular members project 
ing from said main member adjacent the 
ends thereof; with at least one tubular mem 
ber connecting said laterally extending 120 
members, the first tubular member being 
projected beyond the laterally extended 
members and having side openings therein 
for communication with the body portions 
of the radiator, there also being openings 125 
in the ends of said laterally extended mem 
bers for connection to the body portions of 
a radiator. 

7. A radiator section consisting of a main 
tubular member having laterally extended 130 
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portions adjacent its ends; and auxiliary. 
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tubular members of less diameter than said 
first member extending parallel thereto 
between the laterally extended portions 
thereof. 

8. A radiator section consisting of a main 
tubular member having laterally extended 
portions adjacent its ends; and auxiliary 
tubular members of less diameter than said 
first member extending parallel thereto be 
tween the laterally extended portions there 
of; with nipples projecting laterally from 
the side portions of the main tubular men 
ber and also from the ends of the lateral ex 
tensions thereof. 

9. The combination in a radiator of two 
body portions each having a plurality of 
clamping faces arranged in stepped relation 
and respectively provided with series of 
holes; a series of radiator sections each hay 
ing two sets of offset portions formed to 
coöperate with the stepped clamping faces 
of the body portions and formed with open 
ings placed to register with those of the 
body portions; with means for remoyably 
retaining the sections in position consisting 
of bolts operating on the outer portions of 
the sections and engaging the inner of the 
stepped clamping faces. 

10. The combination in a radiator of two 
body portions each having a plurality of 
clamping faces arranged in stepped rela 
tion and provided with a series of openings 

1,854,841 

in said faces; a plurality of radiator sections 
each including an elongated tubular mem 
ber and two laterally extending tubular 
members projecting therefrom adjacent its 
ends; nipples for each of said sections pro 
jecting adjacent each end of said first tubu 
lar member and at the outer end of each 
laterally extending member in positions to 
enter the openings of the clamping faces 
of the body portions; with devices for re 
movably holding said radiator sections to . 

45 the body portions consisting of bolts pro 
jecting between each two sections adjacent 
the ends thereof and entering the inner of 
the clamping faces; and clamping plates On 
the bolts engaging the adjacent radiator sec 
tions. 

11. The combination in a radiator of two 
body portions each having an inner and an 
outer clamping face provided with series of 
holes; a series of radiator sections each hav 
ing two sets of off-set portions formed to 
coöperate with the clamping faces of the 
body portions and having openings posi 
tioned to register with those of said latter 
portions; with bolts threaded into the in 
ner faces of each of the body portions in 
position to extend between adjacent pairs 
of radiator sections; and a clamping plate 
for each bolt engaging the radiator sections 
immediately adjacent thereto. 

In witness whereof I affix m 
GIACINT 

signature. 
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