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This invention relates to articles molded from 
molten metal. 
More particularly, the invention relates to ar 

ticles molded by a single metal casting operation, 
and comprising two or more separate parts hav 
ing hinging or rotary bearing connection with 
each other. 
Although my invention may be applied to vari 

OuS uses, I have illustrated and described it here 
in as having particular application to the hous 
ings enclosing the Well known heaters for heating 
domestic hot water supply tanks. 
Such housings as commonly employed comprise 

a vertically disposed hollow cylinder enclosing 
...the heating coils and at the lower end enclosing 
the burner which is usually a gas burner. The 
cylinder is in two parts hinged together on a ver 
tical axis, one part being stationary and the other 
movable as a door to give acceSS to the burner and 
coils. The two halves of the housing are further 
more provided with lugs or like devices at the up 
per and lower ends thereof for attachment to the 
burner at the lower end and attachment to a 
Suitable cover leading to a pipe or stack to convey 
away burnt gases. 

In common practice, the two halves of such 
cylinders are made separately and joined to 
gether by a hinge construction and the lugs or 
like devices thereon for the purposes mentioned 
are drilled With holes for the reception of secur 
ing bolts. . Such Separate halves have been made 
as castings by pouring molten metal in sand 
molds. 

It is an object of this invention to provide a 
pair of hollow parti-cylindrical elements suitable 
to compose a burner housing of the class referred 
to which may, by a Single molten metal casting 
operation, be formed complete with the hinge 
connection therebetween, and the lugs and other 
eSSential parts. 
Another object is to provide an improved core 

device for use in sand molds, for molding two 
parts hinged together at a single molding opera 
tion. 
Another object is to provide an improved burn 

er or heater housing of the class referred to. 
Another object is to provide an improved hinge 

construction which may be employed to join two 
cast articles by a single molten metal casting 
operation. 

ther objects will be apparent to those skilled 
in the art to which my invention appertains. 

Miy invention is fully disclosed in the following 
description taken in connection with the accom 
panying drawings, in Which: 

(C. 122-494) 
Fig. i is a front elevational View of a burner 

and/or heater housing which may be made in 
the practice of my invention; 

Fig. 2 is a fragmentary elevational view taken 
from the plane 2 of Fig. 1; 5 

Fig. 3 is a top plan view of the housing of Fig. ; 
Fig. 4 is a bottom plan View of the housing of 

Fig. 1 with the parts in open position; 
Fig. 5 is a longitudinal Sectional view of a moid 

ing flask illustrating the apparatus and method 10 . 
of Imolding the housing of Fig. 1; 

Fig. 6 is a view taken from the plane 6-6 of 
Fig. 5; 

Fig. 7 is a fragmentary view taken from the 
plane of Fig. 5 and with a core element of Fig. 15 
5 Onitted; - 

Fig. 8 is a view taken from the plane 8 of Fig. 7; 
Fig. 9 is a plan view and Fig. 10 is an eleva 

tional view of a core device which I may employ; 
Fig. 11 is a view taken from the plane of Fig. 20 

5 but illustrating the mold of Fig. 5 after the 
metal has been poured; 

Fig. 12 is a view taken from the plane 2 of 
Fig. 11; - 

Fig. 13 is a view taken from the plane 3 of 25 
Fig. 11; 

Fig. 14 is a view similar in general to a part of 
Fig. 6 but illustrating the pattern which I may 
employ in the mold before the withdrawal of the 
pattern; 30 

Fig. 15 is a view taken from the plane 5 of 
Fig. 14, 

Fig. 16 is a view taken from the plane 6 of 
Fig.14; 

Fig. 17 is a cross-sectional view of a core box 35 
which I may employ; 

Fig. 18 is a view taken from the plane 8 of 
Fig. 17; 

Figs. 19 and 20 are, respectively, plane and 
front elevational views of a core element which I 40 
may employ similar in general, except as to di 
mension, to the core element of Figs. 9 and 10; 

Fig. 21 is a fragmentary view similar to a part 
of Fig.1 but illustrating a modification; 

Fig. 22 is a view similar to Fig. 21 illustrating 45 
another modification; 

Fig. 23 is a view similar to Fig. 12 illustrating a 
step of process in the production of the forms 
of Fig. 21 or Fig. 22; 

Fig. 24 is a view similar to Figs. 21 and 22 illus- 50 
trating still another modification. 

Referring to the drawings, Figs. 1 to 4 inclu 
Sive, I have illustrated as an exemplary embodi 
ment of my invention an article of manufacture 
which may be produced by the practice of my 56 
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invention, namely a hot water heater and/or 
burner housing of the general form and con 
Struction of those commonly in use and COm 
prising generally two semi-cylindrical shells 
and 2 hinged together by longitudinally Spaced 
hinges 3 and 4. 
The parts and 2 and the hinges 3 and 4 con 

necting the parts are formed complete and hinged 
together by a noiding apparatus and method of 
iny invention to be described. 
The shell i has a thin Wall 5 of hollow Semi 

cylindrical for in having on the upper end there 
of an inwardly directed fange 6 and the shell 2 
has a similar Wall and on the upper end an in 
Wardly directed fange 8. The flanges 6 and 8 are 
disposed substantially coplanar when the shells 
are in their assembled relationship illustrated to 
provide an upper fiat end to the housing Whereby 
it may be attached to Or have mounted thereon 
a suitable cover for receiving a pipe Or stack. 
To this end, the flange 8 is provided with a plu 
rality Such as two open ended slotS 9-9 extend 
ing generally parallel to each other and to pro 
vide material to Support the Same, the flange 8 
is thickened horizontally in the neighborhood of 
the slots as at S and . 
The opposite or lower ends of the shells and 

2 are provided respectively with inwardly di 
rected substantially coplanar flanges 2 and 3. 
The fiange 3 is provided with a plurality Such 
as three inwardly open slots is, 5 and 6, the 
flange being thickened or Widened at , 8 and 
9 to provide material for the slots. 
The shell is provided with a pair of longi 

tudinally spaced arms 29 and 2 extending gen 
erally outwardly radially therefrom; and the shell 
2 is provided with a corresponding pair of arms 
22 and 23 longitudinally Spaced apart farther 
than the arms 2 and 2. The arms are thus 
disposed in pairs 20-22 and 2-23, the arms of 
each pair being longitudinally Spaced. Each of 
the pairs of arms is provided with a pair Of con 
fronting faces 24-85 Spaced apart longitudi 
nally and balls 26 and 2 are seated in bail Sock 
ets 28-28 in the faces 24 and 25 respectively, the 
sockets being of spherical segmental form, Of 
exactly the same radius as the balls 26-27. 
The arms and balls thus described constitute 

hinges longitudinally spaced on the shells which 
perform several functions: that of connecting the 
two shells together to prevent Separation either 
longitudinally or laterally, to provide hinges 
whereby the two shells inay be moved With a 
hinging movement relative to each other on a 
common axis through the center of the balls 25 
and 27, and in a nanner to be more fully de 
scribed, provide means whereby the two shells 
and 2 may be, by a Single molten metal casting 
operation, formed and assembled in hinged rela 
tion; and inasmuch as the hinge Construction 
described permits of molding or casting the two 
shells in their hingedly open relation as illus 
trated in Fig. 4, the construction permits of cast 
ing the slots 9-3, 4, 5 and 6 by the same op 
eration. 
As will be understood by those skilled in the 

art, the slots 9-9 on the top of the aSSembled 
housing and the slots 4, 5 and 6 on the bottom 
hereof, provide attachinent means whereby at 

the top of the device a suitable cover may be 
attached to cover the housing and the heater 
therewithin and to conduct burnt gases to a, 
Smoke pipe and whereby at the bottom of the 
device it may be secured to the burner proper or 
a base thereof. To this end, the flanges 6 and 8 
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are preferably disposed in a plane at right angles 
to the axis of the shells as are also the flanges 
2 and 3 on the botton of the housing. 
To utilize the slots 9, 4, 5 and 6 for the pur 

pose mentioned, bolts may be placed therein as 5 
indicated at 29 in Fig. 3, the heads of the bolts, 
36, Overlapping the slots and the botS may pro 
ject upwardly and be engaged with the cover to 
be secured thereto. In a similar nanner, bolts 
in the Slots , 5 and 6 Shay Secure the housing 10 
to the burner base. Inasmuch as the COVer and 
base are well known in this art in connection 
with other constructions of heater housing, it is 
believed unnecessary to illustrate or describe the 
cover or base or the means of attaching the hous- 15 
ing thereto. 

Furthermore, inaSKnuch as the shells and their 
hinges inay be cast at one operation with the 
shells in their hingedly open position as illus 
trated in Fig. 4, the outer Surfaces of the shells 20 
may be cast with ornamentation thereon such 
as that clearly shown in Fig. 1. 
Furthermore, inasmuch as the arms 20-22 and 

2 -23 are cast around the balls 26 and 27 re 
Spectively in a manner to be more fully described, 25 
the hinge Construction thus provided may be 
wholly Without lost motion, require no aSSembling 
time or labor in the production thereof, and, due 
to the chilling of the metal in the arms where it 
contacts with the balls, the relatively moving 30 
parts of the bearing will have the maximum of 
life and durability without Wear. 
The molding and casting operation by which 

the housing above described may be made by a 
single molding operation Will now be described. 35 
A pattern is first inade of the housing exactly of 
the same form and configuration in every respect 
as the finished sheis to Ge and in the patterin 
the shells are disposed in their hingedly Open 
position illustrated in Fig. 4. In other words, 40 
Fig. 4 may be considered an illustration of the 
pattern with the exception of the parts at the 
hinge itself, which will presently be described; and 
thus the form and configuration of the pattern 
throughout will now be clear from Fig. 4 taken 45 
in connection with the other figures of the fin 
ished housing. 
The hinge parts of the pattern, however, are 

formed as illustrated in Figs. 14 to 16, Fig. 14 be 
ing a view of that part of the pattern correspond- 50 
ing to the hinge parts of the finished structure 
of Fig. 4 and Figs. 15 and 6 being views of these 
parts taken from the planes 5 and 6 of Fig. 14. 
The hinge portion of the pattern, therefore, is 
seen to comprise arm portions 23' and 2 corre- 55 
sponding generally in form to the finished arms 
to be, 23 and 2, integrally joined by a coire print 
portion 32 comprising a central Web portion 33 
and on the lower portion thereof, extensions 34 
and 35 integrally joined with the arm portions 23' 60 
and 2’ respectively. A mold illustrated in Fig. 
5 is then made from the pattern above described. 
The mold of Fig. 5 comprises the usual cope 35 

and drag 37 and sand 38 and 39 therein and Fig. 
5 illustrates the mold in the condition thereof 65 
after the pattern above described has been 
rammed and withdrawn and a core element 59 
(to be described) has been inserted. The mold 
cavity left in the mold will have the same shape 
as the pattern above described and the view, Fig. 70 
5, being taken on a central plane. The cavity 
portion 4) is that which is left by the hinge por 
tion of the pattern, illustrated in FigS. 14, 15 and 
16. This hinge portion of the in old is also illus 
trated in Fig. 7, without the core element 50. 
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A core element 50 is next made, illustrated in 

Figs. 9 and 10, and comprises a relatively thin 
web portion 4 and laterally extending projec 
tions 44 and 45, the shape of these parts being 
Substantially the same and of the Same size as 
the portions 33, 34 and 35 (see Figs. 14 to 16). 
A steel ball 46 is lodged in the Web portion 4 and 
the core element thus provided is preferably made 
from Sand containing a binder, formed in a COre 
box, and the ball 46 is molded directly in the core 
element; so that when the element is finished, 
the ball is integral therewith and projects Sub 
stantially equal distances from the opposite sides 
of the Web portion 4 as shown in the drawings. 
The core element 53 of Figs. 9 and 10 is then 

placed in the hinge portion of the mold cavity and 
appears as illustrated in Figs. 5 and 6; and aS 
Will now be apparent, the ball 46 is Supported in 
the central portion of the hinge cavity and the 
hinge cavity is divided by the Web portion 4f of 
the core element. 

After the mold has thus been made, the metal 
is poured therein through the usual gate (not 
shown) and fills the moid cavity surrounding the 
core element therein and When the metal has 
solidified, the form thereof except at the ends 
will be clearly understood from the foregoing. 
At the hinge, the solidified metal in the sand mold 
and adjacent the core element 50 appears as illus 
trated in Figs. 11, 12 and 13; portions of the two 
shells are illustrated at and 2 and a hinge arm 
23 and a hinge arm 2 embrace therebetween the 
ball 46 and the web portion 4 of the core ele 
ment, the projections 44 and 45 defining curved 
portions of the ends of the arms. 
Upon removing the solidified metal from the 

mold and breaking out the core element 50, the 
hinge construction hereinbefore described is 
found to be completed. 
The surfaces of the core element 50 and of 

the core print portions 34 and 35 permit a part 
ing line between the two halves of the mold to 
be made at 55 along the lower surface portion 55' 
of the core element 53 and thus the core element 
may be all in one piece and Set in the drag por 
tion of the mold; and this permits the integral 
construction of the core element and its embraced 
hinge ball 46, a construction which Would be in 
ferior and inconvenient if the core element hold 
ing the ball were in a plurality of pieces, One or 
more to be placed in each of the halves of the 
mold. 

Furthermore, the molding of the two shells in 
their hingedly open position permits the draft 
of the pattern including that of the core element 
50 to fall in opposite directions on opposite sides 
of the pattern whereby no coring other than that 
to support the ball 46 is required. 
In accordance with the foregoing it will be ob 

served that the ball is disposed wholly in one 
half, preferably the drag of the mold, and thus 
a parting line at the ball. With the uSual disad 
vantageous fins is avoided. 
The ball 46 is preferably a hardened steel ball 

and thus, as is well understood, the metal, par 
ticularly if it is cast iron, upon flowing around 
the ball on each side thereof, is chilled thereby. 
Thus the Socket formed around the ball has a 
chilled and thus hardened surface With the ad 
vantages set forth hereinbefore. 
By providing attachment means at both ends 

of the complete housing in the form of slots 9-9 
and 4, 5 and 6, and by disposing the longitudi 
nal direction of these slots at a right angle to the 
parting line of the pattern, Such attachment 

3 
means may be molded without cores and without 
machining operations performed on the Solidified 
metal as has been necessary heretofore. 
A suitable core box for forming the core ele 

ment 50 is illustrated in Figs. 17 and 18 and Com 
prises two halves 60 and 6? having the usual dowel 
pins 62 in one half and recess 63 in the other 
half, the two halves having confronting recesses 
indicated generally at 64-64 of the contour and 
shape and size of the core to be made, each part 
having therein concavely confronting recesses 
65-65 of sphere segment form. The ball 46 may 
be placed in the recesses 65 and the two parts of 
the box placed together and then the cavity 
therein rammed with the core Sand or other Suit 
able material to form the core, the box position 
ing the ball in the core and forming it integral 
thereWith. 
In the particular form of heater illustrated in 

Fig. 1, the upper portion thereof is of Smaller di 
ameter than the lower portion. Therefore, if 
the arms 20 and 22 are of the same length as the 
arms 2 and 23, the hinging axis will not be par 
allel to the axis of the doors and When the half 

is opened as a door, it will tend always to swing 
shut. If it be desired to have the hinging axis 
parallel with the axis of the heater housing as a 
Whole, the arms 20 and 22 may be made longer 
and in this connection I find it desirable to em 
ploy a larger core element Such as illustrated 
in FigS. 19 and 20. 
In Fig. 21. I have illustrated a modification in 

which the bearing element 66 molded in posi 
tion with respect to the pair of adjacent arms 
6 and 68 is not a sphere, 
bearing element 66 is provided having a generally 
Spherical portion 69 connected to a base portion 
it by an intermediate neckportion 7 f. 
The metal of the arm 67 is cast around the base 

portion 70 and around a part of the neck por- 4 
tion 7 to rigidly grip the base portion O in 
the airin 67, and the arm 68 is cast with a recess 
3 partly embracing the spherical portion 69. As 
shown in Fig. 21, hinge elements 66 are, as just 
described, provided at the upper and lower end 
portions of the doors and in each case between 
pairs of arms or hinge portions, 67-68 and 
74-75. The bases 70 are cast in the axially 
Outermost arms or bearing portions 67 and 75, 
and the receSSes 3 are cast in the innermost 
arms 68 and 74. The recesses 3-13 thus face 
concavely in opposite directions longitudinally 
whereby the doors are prevented from shifting 
relatively longitudinally and relatively laterally. 
The relative movements occurring during the 
hinging action occurs between the arms: 68 and 
74 and the element 66. 
In the form of Fig. 22, a construction similar 

to that of Fig. 21 is shown except that the bases 
of the bearing elements are cast rigidly in 

the innermost arms 6 and T7 and the recesses 
in the Outermost arms 78 and 79. In this case 
the recesses 80 and 8 face concavely toward 
each other but as in the case of Fig. 21, the 
Spherical portions of the baaring element, in the 
receSSes, prevent lateral as Well as longitudinal 
displacement of the doors as well as providing 
hinging surfaces. 
In Fig. 23 is illustrated one of the steps of 

molding the bearing element 66 in the arms or 
bearing portions of the door, for example the 
portions 6 and 68. This view being similar to 
Fig. 12 which has been fully described herein, 
it is believed that with this brief showing it will 
be understood. A core element 85 similar to 

In this form, the 3 
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the core element illustrated in Figs. 9 and 10 is 
provided but instead of Supporting therein a 
spherical ball, supports therein the element 66 
with the spherical portion 69 projecting from 
one side of the core element and the base TO 
projecting from the other Side. 
In Fig. 24 is illustrated still another modifica 
on in which the spherical recesses 83 and 84 

face in the same longitudinal direction and the 
recess 83 is in the arm S5 of one of the doors 
and the recess 8 is in an arm 86 of the opposite 
door. In the forms of Figs. 21 and 22, the re 
cesses are in ariins on the same door. 
Other and waiious combinations of the re 

cesses and spherical hinge elements may be inade 
embodying my invention. 
My invention is not limited in all respects to 

the exact details shown and described ina Smuch 
as, without departing from the Spirit of my in 
vention or sacrificing its advantages, numerous 
changes and modifications may be made. 
I claim: 

... A heater housing comprising a pair of cast 
metal elongated concavo-convex shell elements 
having a hinge connection on a common axis, the 
hinge connection comprising Spaced pairs of 
arms cast integral with the shell elements, the 
ims of each pair projecting laterally fronll One 
of the shells, respectively, and the arms on One 
shell disposed between the arms on the other 
shell, and each arm. On One shell disposed ad 
jacent to an airn on the other shell and the ad 
jacent arms provided With confronting recesses, 
and a metal ball in each pair of confronting re 
cesses upon which the pair of arms may have 
hinging movement. 

2. A heater housing COinprising a pair of cast 
imetal elongated concavo-convex shell elements 
having hinging coinection. With each other On 
a connon longitudiial axis, the hinge connec 
tion comprising longitudinally Spaced arms cast 
integrai with each sileil element disposed in ad 
jacent pairs, one arm of each pair being on dif 
ferent ones of the elements, confronting recesses 
in each pair of arms, a Steel ball in each pair of 
arms, and the recesses On. One shell being dis 
posed longitudinally between the arms of the 
other shell whereby relative longitudinal dis 
placement of the Shells is prevented. 

3. A heater housing comprising a pair of cast 
metal elongated ceilica VO-convex shell elements 
having a hinging connection with each other on 
a common longitudinal axis, the hinging con 
nection comprising a plurality of arrins extending 
iateially from the Shells in adjacent, pairs, the 
arins of each pair cast integral With different ones 
of the Shells, and the airs On. One shell being 
between the arms on the other shell, confront 
ing recesses in the pairs of arms, Steel balls in 
each pair of recesses, the Shells having trans 
versely extending end flanges provided each With 
a, plurality of parallel open ended slots for re 
ceiving the bodies of attaching bolts inserted 
thereinto longitudinally of the slots and laterally 
of the bolts. 

4. A heater housing comprising a pair of cast 
metal elongated concavo-convex shell elements 
having a hinging connection. With each other on 
a common longitudinal axis, the hinging con 
nection comprising a plurality of arms extending 
laterally from the shells in adjacent pairs, the 
arms of each pair cast integral With different 
Ones of the shells, and the airns on One she being 
between the arms on the other shell, confront 
ing receSSes in the pairs of arms, steel balls in 
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each pair of recesses, a shell having a transverse 
ly extending end fiange provided with a plurality 
of parallel Spaced Open ended slots for receiving 
the bodies of attaching bolts inserted thereinto 
longitudinally of the slots and laterally of the 5 
bolts. 

5. As an article of manufacture, a pair of cast 
metal elements having hinging connection with 
each other on a common longitudinal axis exter 
nally Of the elements, the hinging connection com- 0 
prising a plurality of arms extending laterally 
from the elements in adjacent pairs, the arms of 
each pair being cast integrally with different ones 
Of the elements, and the arms on one element be 
ing between the arms on the other element, con- 5 
fronting recesses in the pairs of arms, and steel 
balls in each pair of recesses. 

6. As an article of manufacture, a pair of cast 
metal elements having hinging connection with 
each other on a hinging axis, the hinging con- 20 
nection Comprising a plurality of pairs of hing 
ing portions, the hinging portions of each pair 
being cast integrally Witia different ones of the 
elements, a part-spherical recess in one hinging 
portion of each pair concavely confronting the 25 
Other hinging portion of the pair, a metal hinging 
element having a part-spherical surface portion 
in the feceSS and having a portion partly em 
bedded in the cast metal of the other hinging 
portion, the receSSes and spherical portions of the 30 
hinging elements being disposed to prevent on 
gitudinal and lateral displacement of the cast 
metal elements and providing relatively slidably 
inCVable Surfaces upon Which the two cast metal 
elements may move with a hinging movement. 35 

7. As an article of manufacture, a pair of cast 
metal elements having hinging connection with 
each other on a common axis disposed laterally 
Of the elementS, the hinging connection compris 
ing a plurality of pairs of cooperating hinging 4t) 
portions, the two portions of each pair being on 
a different one of the elements, and the portions 
On One element being between the portions on 
the other element, each pair of said hinging por. 
tions being provided With parti-spherical recesses 45 
confrontingly disposed, a ball for each hinging 
pair disposed in the confronting recesses, both 
eleinentS and their aSSociated hinging portions 
being cast integral in a Single casting operation 
With the balls maintained in assembled relation 50 
by a COre element, the balls affording the hing 
ing movement between the elements and prevent 
ing longitudinal and lateral displacement. 

8. As an article of manufacture, a pair of cast 
metal elements having hinging connection with 55. 
each other on a common axis, the hinging con 
nection comprising means providing a plurality 
of shoulder portions extending laterally from the 
elements in adjacent pairs, the shoulder portions 
of each pair being cast integrally With different 60 
Ones of the elements, and the shoulder portions 
on one element being between the shoulder por 
tions on the other element, confronting recesses 
in the pairs of shoulder portions, and a metal ball 
in each pair of recesses. 65. 

9. As an article of manufacture, a pair of cast 
metal elements having hinging connection with 
each other on a hinging axis, the hinging connec 
tion comprising a plurality of pairs of hinging 
portions, the hinging portions of each pair being 70 
cast integrally with different ones of the elements, 
a concave recess in one hinging portion of each 
pair concavely confronting the other hinging por 
tion of the pair, a metal hinging element having. 
a convex Surface portion projecting into the re. 75 
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cess and having a portion partly embedded in 
the cast metal of the other hinging portion, the 
recesses and convex portions of the hinging ele 
ments being disposed to prevent longitudinal and 
lateral displacement of the cast metal elements 
and providing relatively movable Surfaces upon 
Which the tWO cast metal elements may move With 
a hinging movement. 

10. As an article of manufacture, a pair of cast 
metal elements having hinging connection with 
each other on a common axis, the hinging con 

5 
nection comprising means providing a plurality 
of shoulder portions extending laterally from the 
elements in adjacent pairs, the shoulder portions 
of each pair being cast integrally with different 
ones of the elements, and the shoulder portions 
On one element being between the shoulder por 
tions on the other element, confronting recesses 
in the pairs of shoulder portions, and a metal 
bearing element having opposite convex portions 
in each pair of recesses. 

JOHN LUTON. 


