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embodying, my invention; 

Patented May 28, 1935 

UNITED STATES 
APPARATUS FOR MAKING RADIATORs 

James F. McIntire, Detroit, Mich, assignor to 

2002,904 

United States Radiator Corporation, Detroit, 
Mich., a corporation of New York 

Original application August. 5, 1932, serial No. 
628,950. Divided and this application Marc 
19, 1934, Serial No. 716,421 

11 Claims. (CI. 22-131) . . . . . . : 
This invention relates generally to the manu- walls 4e and 4d respectively of the fluidway are 

facture of radiators and constitutes a division of 
my application filed August 15, 1932, bearing 
Serial No. 628,950. - 

In the accompanying drawings: 
Figure l is a perspective view of apparatus 
Figure 2 is a fragmentary vertical longitudinal 

Sectional view through the construction illus 
trated in Figure 1; 

Figure 3 is a vertical transverse sectional view 
taken substantially on the line 3-3 of Figure 2; 

Figure 4 is a fragmentary bottom plan view of 
the cover core illustrated in Figures 2 and 3; 

Figure 5 is a perspective view of one of the 
end, cores; . . . . . . . . . . . . . . 

Figures 6 and 6a are perspective views of 
opposite sides of one of the header cores;... 

Figures 7 and 7 are perspective views of op 
posite sides of one of the fin cores; . . . 
* Figure 8 is a fragmentary top plan view of 
a radiator formed in the apparatus illustrated 
in Figures 1 to 7a, inclusive; 

Figure. 9 is a side elevation of the radiator 
illustrated in Figure 8; - . . -- 

Figure 10 is a sectional view taken on the line 
- C of Figure 8; - . . . . 
Figure 11 is a sectional view taken on the line 
- of Figure 8. . . . . . . . 
Referring now to the drawings, A is a radia 

tor of the single fluidway type and B designates 
generally the apparatus in which such a radiator 
may be. formed. As shown, the radiator A has 
end walls. , side walls 2, headers 3, a fluidway 
4, and fins 5 and 6 respectively. Preferably 
the parts are integrally united and form a radia 
tor that has a uniform Cross Sectional area, . 

one upon the inner side of each end core 7. 
As shown, each of the header cores 8 comprises 

throughout its length. The end walls are flat 
and are relatively thick. The side walls 2 are 
thinner than the end walls and are terminally 
secured thereto at the outer upright edges there 
of. Preferably such side walls 2 are provided at 
spaced points thereof with openings 28. The 
headers 3 are substantially rectangular in shape 
and are vertically disposed upon the inner sides 
of the end walls in spaced relation to the 
side walls 2. Preferably openings 3a and .3b 
respectively are provided in the headers 3 for 
the reception of suitable piping (not shown). 
The fluidway 4 extends between the headers 3 
and is disposed substantially midway between 
and in substantially parallel relation to the side 
walls. 2. The top wall is of the fluidway is 
flat, while the bottom wall 4b thereof is sub 
stantially Y-shape in cross section. The side 

parallel to each other and to the side walls 2. 
The fins. 6 are located between the headers 3 and 
project laterally from the sides 40 and 4d of the 
fluidway to the side walls 2, while the fins 5 
are located upon and project laterally from oppo 
site sides of the headers 3 to the side walls 2. 
Preferably the fins 5 and 6 are relatively thin 
and are closely spaced in parallel relation to 
the end walls . In this connection it will be 
noted that the fins. are upon opposite sides of 
the openings 2 and that the latter are arranged 
in vertically spaced rows extending longitu 
dinally of the radiator. It will also be noted 
that the upper edges of the end wall f, side walls 
2, fins 5 and 6, top wall 48 of the fluidway, and 
the upper ends of the headers 3 are substantially 
flush and that the lower edges, walls and ends of 
Said parts are also substantially flush. Thus a 
very compact and uniform construction is pro 
Wided. - . . . . . . . . . . . . . 

Preferably end, header, fin, fluidway, and cover 
dry sand cores 7,8,9, and , respectively, are 

two end cores 7 and each preferably comprises 
a relatively thick upright body or slab having 
flat outer and stepped inner walls 7a and Tb re 
Spectively and flat upper and lower ends 70- and 
ld respectively. The steps Te are flat. and con 
stitute the upper edges of plate-like portions: 7 
of the slabs . As shown, each of these portions 
TF has a flat face 75 in which substantially square 
recesses. Th corresponding in shape to the end 
walls f of the radiator are provided for receiv 
ing molten metal. . . . is . . . . . . . 
The header cores 8 are arranged in two series, 

a plate that substantially corresponds in area to 
the plate-like portions if of the end cores. Pref 
erably each core 8 has a vertical substantially 
rectangular-shaped opening 88 which extends 
through the upper edge 3b of the core and is pro 
vided at its upper ends with flaring edge, por 
tions 8 and 8d respectively. The faces 8e and 
8 respectively of each core 8 are flat, however, 
each face 8e is preferably provided upon opposite 
sides of the opening 8 with recesses 88 and 8h 
respectively corresponding in area to the fins 6. 
WebS 8 and 8k corresponding in area to the 
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openings 2 are provided at spaced points of the 
upright edges 8 and 8m respectively of the re 
cesses 88. and 8h, and slots 8n and 8p respectively 
corresponding in area to the cross section of the 
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2 
side walls 2 are provided along said edges 8! and 
8m above and below the webs 8 and 8k. 
The fin cores 9 are arranged in Series between 

the two series aforesaid of header cores 8, and 
each preferably comprises a plate that corre 
sponds in area to a header core 8. As shown, 
each fin core 9 has a vertical elongated opening 
9a which extends through the upper edges 9b 
of each core and is provided at its upper ends 
With flaring edge portions 9 and 9d respectively. 
The faces 9e and 9f respectively of each core 
plate 9 are flat, however, each face 9e being pref 
erably provided upon opposite sides of the open 
ing 98 with recesses 98 and 9h respectively cor 
responding in area, to the fins 5. WebS 9j and 9k 
corresponding to the webs 8 and 8k, and slots 
9 and 9m respectively corresponding to the slots - 
8n and 8P are provided along the upright edges 
9n and 9p respectively of the recesses 98 and 9h. 
The fluidway core O extends between the end 

cores 7 and preferably has a pair of header por 
tions f Oa and Ob respectively and an intermedi 
ate web portion foe. As shown, the header por 
tions foa and Ob are substantially rectangular 
in configuration and have substantially cylinder 
prints fod and foe respectively projecting ver 
tically from the upper and lower ends thereof. 
These header portions 0a and Ob are also pro 
vided upon their outer sides with vertically 
spaced, substantially square and substantially 
cylinder portions of and 98 respectively. The 
web foe is relatively thin and merges into the 
inner sides of the header portions 8a and Ob 
-at the centers thereof. The lower edge foh of the web 0 is rounded or substantially U-shape 
in cross section and is in line with the lower. 
ends of the header portions i Ca. and 6b, while 
the upper edge 0 of the web is substantially 
flat and is located above the upper ends of 
the header portions. Suitable horizontal and 
vertical passages. Ok and 6 respectively are 
provided in the core G to permit the escape of 
core gases. Adjacent the header portions Oa 
and Ob the web if c is provided at the upper 
and lower edges thereof with recesses fom and 
On respectively which are adapted to receive 

the spring arms of suitable chaplets fop and 
Oq. - 

The cover core f is provided longitudinally 
thereof with a sprue fa and a gate Eb through 
which the molten metal may flow from the top 
to the fin, header, fluidway and end cores 9, 8, 
f0 and 7, respectively. In this instance, the 
cover core rests upon the stepse of the end 
cores and upon the upper edges of the fin and 
header cores 9 and 8. Projecting downwardly 
from the body of the core at opposite ends. 
thereof are substantially square-shaped por 
tions if c that fit within the openings 8a in the 
header cores 8, while projecting downwardly 
from the body of the cover core f f intermediate 
said portions f ?cis a rib-tid that fits within the 
openings 98 in the fin cores 9. As shown, the 
sprue fa is in the body of the core , while 
the gate b is in the rib d. Preferably webs 
if f extend across the gate at spaced points 
thereof for engagement by the chaplets f0p. 
In use, the cores 7, 8 and 9 are assembled and 

clamped in a suitable rack such as X (see Fig 
ure 1). The fluidway core 0 is then placed 
in the openings 8a and 98 respectively in the 
header and fin cores, and finally the cover core 

is placed upon the steps 1e of the end cores 
and upon the upper edges of the header and 
'fin cores. In this connection, it will be noted 

2,002,904 
that the lower end and opposite sides of cer 
tain of the openings 9 are engaged by the chap 
let 09, while the opposite sides of certain of the 
openings -9a and the lower face of the rib d 
are engaged by the chaplet GP. Thus, the fluid 
way core 9 is effectively held in position for 
the pouring of molten metal. . 

After the parts have been assembled as de 
scribed, molten metal may be poured into the 
sprue a and will flow through the gate b 
into the openings 88 and 9a, recesses h, 89, 8, 
98 and 9h, and slots 8n, 8P, 9 and 9m to form the 
radiator. Thus, it will be apparent that the end 
walls f will be formed in the recesses h in the 
end cores 7, the side walls 2 will be formed in 
the slots 8n, 8p, 9 and 9m in the header and fin. 
cores 8 and 9, the headers 3 and fluidway 4 will 
be formed in the openings 88 and 98 respec 
tively in the header and fin cores, and the fins 
5 and 6 will be formed in the recesses 98, 9h, 
82 and 8h respectively, in the fin and header 
cores. The cover core cooperates with the 
end, header and fin cores , 8 and 9 respectively, 
to form the upper ends of the headers 3 and the 
top wall 48 of the fluidway. 
What I claim as my invention is: 
1. A mold for forming a radiator having end 

and side walls, headers upon the end walls, a 
fluidway extending between said headers, fins 
projecting laterally from opposite sides of the 
fluidway to said side walls, and fins projecting 
laterally from the headers to said side walls, 
comprising a longitudinally extending dry. Sand 
core having a relatively thin elongated body for 
forming the fluidway and having enlargements 
at opposite ends thereof for forming the head 
ers, and a casing for said core comprising slabs 
at opposite ends of said core in Spaced relation 
to the enlargements, vertically disposed fin cores 
arranged one against the other in a row be 
tween said enlargements and having Substan 
tially horizontal and vertical portions respec 
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tively spaced beneath and upon opposite sides 
of said elongated body, vertically disposed header 
cores arranged one against the other in rows 
between the slabs and the adjacent fin cores 
aforesaid and having substantially horizontal 
and vertical portions respectively spaced beneath 
and upon opposite sides of Said enlargements, 
and a cover core extending over the vertical por 
tions of Said fin and header cores between Said 
slabs and having depending portions that ex 
tend between the vertical portions of the header 
and fin cores, said cover core having a sprue for 
molten metal, and one of said depending por 
tions having an opening therein communicating 
with the sprue and with the space between the 
vertical portions of said fin cores and forming a 
gate for the reception of molten metal, the slabs 
being provided in their inner faces With recesses 
into which metal may flow to form the end Walls 
aforesaid, the fin cores being provided in hori 
zontal alignment with the recesses just men 
tioned with recesses into which metal may flow 
to form the first mentioned fins, the header 
cores being provided in horizontal alignment 
with the recesses aforesaid with recesses into 
which metal may flow to form the last men 
tioned fins, the bases of the recesses in the 
fin and header cores being provided at their 
outer upright edges with aligned slots into which 
metal may flow to form the side walls aforesaid. 

2. A mold for forming a radiator having end 
and side walls, headers upon the end walls, a 
fluidway extending between said headers, and 
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fins projecting laterally from opposite sides of 
the fluidway to said side walls, comprising a 
longitudinally extending dry sand core having a 
relatively thin elongated body for forming the 
fluidway and having enlargements at opposite 
ends thereof for forming the headers, and a 
casing for said core comprising slabs at oppo 
site ends of said core in Spaced relation to the 
enlargements, vertically disposed fin cores ar 
ranged one against the other in a row between 
said enlargements and having Substantially hor. 
izontal and vertical portions respectively spaced 
beneath and upon opposite sides of said elon 
gated body, vertically disposed header cores ar 
ranged one against the other in rows between 
the slabs and the adjacent fin cores and having 
substantially horizontal and vertical portions 
respectively spaced beneath and upon oppo 
site sides of said enlargements, said slabs being 
provided above the fin and header cores with 
steps, and a cover core extending over the verti 
cal portions of said fin and header cores and 
resting on Said StepS, said cover core being 
provided between the steps with depending por 
tions that extend between the vertical portions 
of the header and fin cores, said cover core and 
one of said depending portions having openings 
therein communicating with the space between 
the vertical portions of said fin and header cores 
and forming a gate for the reception of molten 
metal, the slabs being provided in their inner 
faces with recesses into which metal mayflow 
to form the end walls aforesaid, the fin cores 
being provided in horizontal alignment with said 
recesses with recesses into which metal may 
flow to form the fins of the radiator, the bases 
of the recesses in the fin cores and the header 
cores being provided substantially in alignment 
with the outer upright edges of the recesses with 
aligned slots into which metal may flow to form 
the side walls of the radiator. 

3. A mold for forming a radiator having end 
and side walls, headers, upon the end walls, a 
fluidway extending between the headers, and fins 
projecting laterally from the outer sides of the 
headers to said side walls, comprising a longi 
tudinally extending dry sand core for forming the 
fluidway and having enlargements at opposite 
ends thereof for forming the headers, and a 
casing for said core comprising slabs at opposite 
ends of said core in spaced relation to said en 
largements, vertically disposed fin cores arranged 
one against the other in a row between said 
enlargements and having substantially hori 
zontal and vertical portions respectively spaced 
beneath and upon opposite sides of said longi 
tudinally extending core, vertically disposed 
header cores arranged one against the other in 

60 
rows between the slabs and the adjacent fin 
cores and having substantially horizontal and 
vertical portions respectively spaced beneath 
and upon opposite sides of said enlargements, 
said slabs being provided above the fin and 
header cores with steps, and a cover core ex 
tending over the vertical portions of said fin 
and header cores and resting on said steps, said 
cover core being provided between said steps 
with depending portions that extend between 
the vertical portions of the header and fin cores, 
said cover core and one of said depending por 
tions having openings therein communicating 
with the space between the vertical portions of 
said fin and header cores and forming a gate 
for the reception of molten metal, the slabs be 
ing provided in their inner faces with recesses 

the recesses in the fin and header cores being 

walls, headers between said side walls at oppo 

said enlargements and having substantially hori 
Zontal and vertical portions respectively spaced 
beneath and upon opposite sides of said longi. 
tudinally extending ... core, 
header cores arranged one against the other in 

3 
into which metal mayflow to form the end walls 
aforesaid, the header cores being provided in 
horizontal alignment with the recesses afore 
Said with recesses into which metal may flow 
to form the fins of the radiator, the fin cores . 
and the bases of the recesses in the header cores being provided substantially in alignment with 
the outer upright edges of the recesses in the 
slabs with aligned slots into which metal may 
flow to form the side walls of the radiator. 

4. A mold...for forming a radiator having end 
and side walls, headers upon the end walls, a 
fluidway. extending between said headers, fins 
projecting laterally from opposite sides of the 
fluidway to said side walls, and fins projecting l 
laterally from the headers to said side walls, 
comprising a longitudinally extending dry sand. 
coie for forming the fluidway and having enlarge 
ments at opposite ends thereof for forming the 
leaders, and a casing for Said core comprising 
slabs at opposite ends of said core in spaced re 
lation to the enlargements, vertically disposed 
fin cores arranged one against the other in a 
row between said enlargements and having. Sub 
stantially horizontal and vertical portions re 
Spactively spaced beneath, and upon opposite 
sides of said longitudinally extending core, ver 
ically disposed header cores arranged one 
against the other in rows, between the slabs and 
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the adjacent fin cores aforesaid and having sub- 30 
stantially horizontal and vertical portions re 
Spectively. Spaced beneath, and upon opposite 
sides of Said enlargements, said slabs being pro 
vided above the fin and header cores with steps, 
and a cover core extending over the vertical por 
tions of said fin and header cores and resting 
on said steps, said cover core being provided be-, 
tween said steps with depending portions that 
extend between the vertical portions of the 
header and fin cores, said cover core and one 
of said depending portions having openings 
therein communicating with, the space between 
the vertical portions of said fin cores and form 
ing a gate for the reception of molten metal, the 
slabs being provided in their inner faces below. 
said steps with recesses into which metal may. 
flow to form the end walls of the radiator, the 
fin cores being provided in horizontal alignment 
With the receSSes justmentioned with recesses in 
to which metal mayflow to form the first men 
tioned fins, the header cores being provided in 
horizostal alignment With the recesses afore 
said with recesses into which metal may flow 
to form the last mentioned fins, the bases of 

provided at their outer upright edges with 
aligned slots into which metal may flow to form 
the Side Walls of the radiator. . . . . . . 

5. A mold for forming a radiator having side 

site ends thereof, and a fluidway extending be 
tween Said headers, comprising a longitudinally. 
extending dry sand core for forming the fluid 
Ways and having enlargements at opposite ends 
thereof for forming the headers, and a casing 
for said core comprising slabs at opposite ends 
of said core in spaced relation to the enlarge 
ments, vertically disposed plate-like cores ar 
ranged one against the other in a row between 

vertically disposed 
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rows between the slabs and the adjacent plate- is 
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4. 
like cores aforesaid and having substantially 
horizontal and vertical portions respectively 
Spaced beneath and upon opposite sides of said 
enlargements, said slabs being provided above 
the fin and header cores with steps, and a cover 
core extending over the vertical portions of said 
plate-like and header cores and resting on said 
steps, Said cover core being provided between 
said steps with depending portions that. extend 
between the vertical portions of the header and 
plate-like cores, said cover core and one of Said 
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depending portions 

depending portions having openings therein 
Communicating with the Space between the Wer 
tical portions of said plate-like cores and form 
ing a gate for the reception of molten metal, 
the plate-like cores and header cores being pro 
vided with substantially horizontally aligned 
slots into which metal may flow to form the side 
Walls of the radiator. m 

6. A mold for forming a radiator having side 
Walls, headers between said side walls at Oppo 
site ends thereof, a fiuidway extending between 
said headers, and fins projecting laterally from 
opposite sides of Said fluidway to said side Walls, 
comprising a longitudinally extending dry Sand 
core for forming the fluidway and having en 
largements at opposite ends thereof for form 
ing the headers, and a casing for Said. COre COIl 
prising slabs at opposite ends of said core in 
spaced reiation to the enlargements, vertically 
disposed fin cores arranged one against the other 
in a row between said enlargements and having 
Substantially horizontal and vertical portions re 
spectively spaced beneath and upon opposite 
Sides of Said longitudinally extending Core, Ver 
tically disposed header COires arranged. One 
against the other in rows between the slabs and 
the adjacent fin cores aforesaid and having Sub 
stantially horizontal and vertical portions re 
spectively spaced beneath and upon opposite 
sides of said enlargements, said slabs being pro 
vided above the fin and header cores with Steps, 
and a cover core extending over the vertical por 
tions of said fin and header cores and resting 
on said steps, said cover core being provided be 
tween said steps with depending portions that 
extend between the vertical portions of the head 
er and fin cores, said cover core and One of Said 

having openings therein 
communicating with the space between the Wer 
tical portions of said fin cores and forming a, 
gate for the reception of molten metal, the fin. . 
cores being provided upon opposite sides of the 
longitudinally extending core with substantially 
horizontally aligned recesses into which metal 
may flow to form the fins of the radiator, the 
fin cores and header cores being provided With 
substantially horizontally aligned slots into 
which metal may flow to form the side walls of 
the radiator. S. 

7. A mold for forming a radiator having Side 
walls, headers between said side walls at oppo 
site ends thereof, a fluidway extending between 
said headers, fins projecting laterally from op 
posite sides of the fluidway to said side walls, 
and fins projecting laterally from the headers 
to said side walls, comprising a longitudinally 
extending dry sand core for forming the fluid 
way and having enlargements at opposite ends 
thereof for forming the headers, and a casing 
for said core comprising slabs at opposite ends 
of said core in spaced relation to the enlarge 
ments, vertically disposed fin cores arranged one 
against the other in a row betWeen said en 
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largements and having substantially horizontal 
and vertical portions respectively spaced be 
neath and upon opposite sides of Said longi 
tudinally extending core, vertically disposed 
header cores arranged one against the other in 
rows between the slabs and the adjacent fin 
cores aforesaid and having Substantially hori 
zontal and vertical portions respectively spaced 
beneath and upon opposite sides of Said enlarge 
ments, said slabs being provided above the fin 
and header cores with steps, and a cover COre 
extending over the vertical portions of said fin 
and header cores and resting on said steps, Said 
cover core being provided between the steps 
with depending portions that extend between 
the vertical portions of the header and fin COreS, 
Said cover core and one of said depending por 
tions having openings therein communicating 
with the space between the vertical portions of 
said fin cores and forming a gate for the re 
ception of molten metal, the fin cores being pro 
vided upon opposite sides of the longitudinally 
extending core with substantially horizontally 
aligned recesses into which metal may flow to 
form the first mentioned fins, the header COreS 
being provided in horizontal alignment with the 
recesses just mentioned with recesses into Which 
metal, may flow to form the last mentioned fins, 
the bases of the recesses in the fin and header 
cores being provided with aligned slots into 
which metal may fow to form the side Walls 
Of the radiator. 

8. A mold for forming a radiator having end 
and side walls, headers upon the end Walls, and 
a fluidway extending between said headers, 
comprising a longitudinally extending dry Sand 
core for forming the fluidway and having en 
largements at opposite ends...thereof for forming 
the headers, and a casing for Said core con 
prising slabs at opposite ends of Said core in 
spaced relation to the enlargements, Vertically 
disposed plate-like cores arranged one against 
the other in a row between said enlargements 
and having substantially horizontal and verti 
cal portions respectively spaced beneath and 
upon opposite sides of said longitudinally ex 
tending core, vertically disposed header cores 
arranged one against the other in rows between 
the slabs and the adjacent plate-like cores 
aforesaid and having substantially horizontal 
and vertical portions respectively spaced be 
neath and upon opposite sides of Said enlarge 
ments, said slabs being provided with Steps, and 
a cover core extending over the vertical por 
tions of said plate-like and header cores and 
resting on said steps, said cover core being pro 
vided between said steps with depending por 
tions - that extend between the vertical portions 
of the header and plate-like cores, Said cover 
core and one of said depending portions having 
openings therein communicating with the Space 
between the vertical portions of Said plate-like 
cores and forming a gate for the reception of 
molten neta, the slabs being provided in their 
inner faces below Said steps with recesses into 
which metal may flow to form the end walls 
of the radiator, the plate-like cores and header 
cores being provided with substantially hori 
Zontally aligned slots into which metal may 
flow to form the side Walls of the radiator. 

9. A mold for forming a radiator having end 
and side walls, headers upon the end walls, 
and a fluidway extending between said headers, 
comprising a longitudinally extending dry Sand 
COre for forming the fluidway and having en 
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largements at opposite ends thereof for form 
ing the headers, and a casing for said core 
Comprising slabs at opposite ends of said core 
in Spaced relation to Said enlargements, verti 
cally disposed plate-like cores arranged one 
against the other in a row between said enlarge 
ments and having Substantially horizontal and 
vertical portions respectively spaced beneath. 
and upon opposite sides of said longitudinally 
extending core, vertically disposed header cores 
a'ranged. One against the other in rows between 
the SlabS and the adjacent plate-like cores 
aforesaid and having Substantially horizontal 
and vertical portions respectively spaced be 
neath and upon opposite sides of said enlarge 
ments, and a cover core extending over the 
vertical pCrtions of Said plate-like and header 
cores and having depending portions that ex 
tend between the vertical portions of the header 
and plate-like cores, said cover core and one of 
Said depending portions having openings therein 
communicating with the space between the 
vertical portions of Said plate-like cores and 
foi'iming a gate for the reception of molten 
metal, the slabs being provided in their inner 
faces With receSSes into which metal may flow 
to form the end walls of the radiator, the 
glate-like cores and header cores being pro 
vided with substantially horizontally aligned 
slots into which metal may flow to form the 
side Walls of the radiator. 

i0. A mold for forming a radiator having end 
and Side Walls, headers upon the end walls, a 
fluidway extending between said headers, fins 
projecting laterally from opposite sides of the 
illuidway to Said side walls, and fins projecting 
laterally from the headers to said side walls, 
Coimprising a longitudinally extending dry sand 
CO:'e for forming the fluidway and having en 
largements at opposite ends thereof for form 
ing the headers, and a casing for said core 
comprising slabs at opposite ends of said core 
in Spaced relation to the enlargements, verti 
cally disposed fin cores arranged one against 
the other in a row between said enlargements 
and having Substantially horizontal and vertical 
portions respectively spaced beneath and upon 
Opposite sides of Said longitudinally extending 
core, vertically disposed header cores arranged 
One against the other in rows between the slabs. 
and the adjacent fin cores aforesaid and having 
Substantially horizontal and vertical portions re 
Spectively Spaced beneath and upon opposite 
SideS of Said enlai'gements, and a cover core 
extending over the vertical portions of said fin 
and header cores, said cover core having de 
pending portions that extend between the ver 
tical portions of the header and fin cores, said 
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cover core having a longitudinally extending 

5 

upwardly opening sprue for molten metal and 
one of the depending portions of said cover core 
having a gate for conducting molten metal from 
the sprue to the space between the vertical por 
tions of said fin cores, the slabs being provided. 
in their inner faces below said steps with re 
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cesses into which metal may flow to form the 
end walls of the radiator, the fin cores being 
provided in horizontal alignment with the re 
cesses just mentioned with recesses into which 
metal may flow to form the first mentioned 
fins, the header cores being provided in hori 
zontal alignment with the recesses aforesaid : 
with recesses into which metal may flow to 
form the last mentioned fins, the bases of the 
recesses in the fin and header cores being pro 
vided with aligned slots into which metal may 
flow to form the side walls of the radiator. 

11. A mold for forming a radiator having end 
and Side Walls, headers upon the end walls, and 
a fluidway extending between said headers, com 
prising a longitudinally extending dry sand core 
for forming the fluidway and having enlarge 
ments at opposite ends thereof for forming the 
headers, and a casing for said core comprising 
Slabs at Opposite ends of said core in spaced rela 
tion to said enlargements, vertically disposed 
plate-like cores arranged one against the other 
in a row between said enlargements and having 
Substantially horizontal and vertical portions 
respectively spaced beneath and upon opposite 
sides of Said longitudinally extending core, 
Vertically disposed header cores arranged one 
against the other in rows between the slabs and 
the adjacent plate-like cores aforesaid and hav 
ing Substantially horizontal and vertical por 
tions respectively Spaced beneath and upon op 
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posite sides of Said enlargements, said slabs be 
ing provided With Steps, and a cover core ex 
tending over the vertical portions of said plate 
like and header cores and resting on said steps, 
Said cover core being provided between said 
Steps with depending portions that extend be-, 
tween the vertical portions of the header and 
plate-like cores and being provided longitudinal 
ly thereof with an upwardly opening sprue and 
a down Wardly opening gate through which 
molten metal may flow into said casing about, 
the longitudinally extending dry sand core afore 
Said, the slabs being provided in their inner 
faces below Said steps with recesses into which 
metal may flow to form the end walls of the 
radiator, the plate-like cores and header cores 
being provided with substantially horizontally 
aligned slots into which metal may flow to form 
the side Walls of the radiator. 

... JAMES F. McINTIRE. 
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