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CASTING MOLD 
Application filed April 19, 1923. Serial No. 638,131. . . . . . . . . . 

This invention relates to molds for the 
g of metal but more particularly to 

that class of casting molds designed to be 
repeatedly used in the casting operation and 

5 commonly designated as “permanent molds'. 
The primary object of the present inven 

tion is to provide a mold of the type described 
which is simple and durable in construction 
and which will produce the maximum num 
ber of castings in the minimum of time. . 

Further objects are to facilitate the cool 
ing of the mold, to eliminate breakage and 
distortion of the molding receptacle and flask 
resulting from expansion and contraction 
during the casting operation, to provide an 
advantageous flask structure, to facilitate 
the removal of the casting from the mold, to 
protect the refractory blocks of the molding 
receptacle, and to provide an improved form 
of refractory block. 
The many other objects and advantages of 

my invention will be better understood by 
reference to the following specification when 
considered in connection with the accom 
panying drawings. . . . . . . . . . . . . . . . 
While I have chosen to illustrate the prin 

ciples of my invention in a mold designed 

: 

5. 

the line 4-4 of Fig. 2. 
Fig. 5 is a transverse vertical section on the 

particularly for the casting of railway brake 
shoes, it will be readily appreciated that the 
same are equally applicable to molds for cast 
ing any other articles. . . . . . . . 

Referring to the drawings:- . - 
Fig. 1 is a side elevation of a mold for cast 

ing brake shoes, the parts being in closed 
* position. 

Fig. 2 is a plan view of the mold shown in 
Fig. 1. . . . . . . . . . . 

Fig. 3 is the same as Fig. 1, end elevation. 
- Fig. 4 is a transverse vertical section on 

line 5-5 of Fig. 2. 
Fig. 6 is a vertical longitudinal section 

on the line 6-6 of Fig. 2. . 
Fig. 7 is the same as Fig. 6, with the ends 

in partially opened position and the cope re 
moved. 

Figs. 8 and 9 are respectively detail side 
elevation and plan views of one of the side 
sections of the flask. . . . . . . . . . . . 

flask section. 

mounted upon a base. A of cast metal and 

opposing pairs of upstanding 

preferably perforated as at 26 to provide 
ventilation. These sections are also prefer 

distortion. 

Fig. 10 is an enlarged view of a portion of 
the mold as shown in Fig. 6, illustrating the 
method of incorporating a ductile metal re 
inforcing back in the brake shoe casting. . . 

Fig. 1 is a detail bottom plan view of a 55 
reinforcing back for a brake shoe, illus 
trating method of holding in mold, and 

Fig. 12 is an enlarged perspective view of 
a form of refractory block for use in the 
In the drawings I have illustrated a cast. 

ing mold embodying the principles of my 
invention and particularly adapted for cast 
ing railway brake shoes. This mold is 

(5 
comprises a plurality of separable sections 
or members forming a flask or holder, each member carrying a corresponding part of 
the molding receptacle. To this end, the 
base A is provided with upstanding lugs 20 
Substantially centrally located, through 
which lugs passes a pivot rod 21, this rod. 
passing also through lugs 22 depending from 
the bottom of the side members B, B of the mold. Upon the base A are also provided 

- ugs 23 
through which pass parallel rods 24. These 

75 
rods likewise pass through depending lugs 
25 on the bottom of the end members C, C 
and form the pivotal connection between 80 
these members. and the base A. A cope D 
is adapted to rest on the side and end mem 
bers when these members are in closed posi 
tion and with them form the complete mold. 
In the present embodiment of my inven- 85 

tion each of the members, B, C, and D in 
cludes a hollow metal casting forming the 
flask section, the outer walls thereof being 

ably slotted as at 27 to permit expansion of 
the metal walls during the casting operation 
and thus eliminate danger of breakage or 

The number and arrangement 
of these slots will materially be varied in 95 
different designs and sizes of mold but I 
have found the staggered arrangement shown 
in Figs. 8 and 9 to be advantageous. The 
slots in the present embodiment communi 
cate with the ventilation openings 26 and 100 

70 
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thus these openings act with the slots to per 
mit the expansion of the metal. Chambers, 
as 27 in the members B, C and D, 
free circulation of the air about the molding 
receptacle, to be presently described. 
The molding receptacle is preferably 

formed of some highly refractory material 
such as carborundum that may be molded in 
the form of blocks and that will offer great 
resistance to the intense heat of the molten 
metal. In the preferred embodiment of the 
invention, the walls of the molding recep 
tacle are formed in sections, each substan 
tially composed of a plurality of these blocks 

5 of refractory material that are of such form 
that they can be readily assembled in the 
several sections or members composing the 
flask or holder. Thus, the side sections of 
the molding receptacle are shown as com 
prising a series of blocks. E. Ribs, as 28, 
on the bottom walls 29 of the side members 

and properly position these blocks. 
fit within corresponding grooves in the blocks 

These 
ribs preferably run longitudinally of the 
flask sections and transversely of the blocks. 
After the blocks have been placed in posi 
tion in the side members, preferably with 
sufficient spacing to permit the expansion 
of the blocks and venting of the gases but 
insufficient to permit the metal to flow into 
the intervening spaces or openings as at 29, 
they are frictionally locked in place by a 
key or guard plate, as 30, preferably pro 
vided with a rib, as 28. The key plates are 

3 secured to the side members by Screws. 31 
or other suitable means. An upstanding flange, as at 32, may be provided along the 
inner edge of the bottom wall 29 of each 
side member to contact with the correspond 
ing flange on the opposite side member when 
these members are in closed position (Figs. 
4 and 5). Such flanges are advantageous as 
they protect the refractory blocks. These 
flanges are preferably slotted in the same 

; manner as the other portions of the flask 
and for the same reason. The pivot rod 21 
is preferably located with its axis in the 
plane of the inner contacting faces of the 

described. . - - - - A pair of spaced upstanding lugs 33 is 
provided on the base plate on each side of 
the flask and these form the supports for 
pivot rods 34. On each of these rods is 

i", revolubly mounted a sleeve 35 provided with 
a pair of eccentrically mounted rollers or 
cams 36 formed integral therewith or at 
tached thereto. An operating lever 37 is like 
wise formed on or connected to the sleeve as 

, indicated. Each of the rollers or cams 36 
acts between a pair of outwardly projecting 
lugs 38 on the outer wall of the side members 
of the flask. When the levers 37 are raised 
the rollers or cams on their respective sleeves 
act against the upper lugs.38 and cause the 

permit 

sides for the purpose which will be presently blocks. 
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side members to swing inwardly to closed 
position. Similarly when these levers are de 
pressed, the rollers or cams act upon the 
lower lugs 38 and cause the side members to 
Swing outwardly. This construction is very 
advantageous as it provides a smooth and 
positive opening and closing of the flask. 
Also the conformation of the rollers or cams 
causes the side to be rigidly clamped in closed 
position when the levers are fully raised. 
The lugs 22 on the side members of the flask 
are each preferably provided with a stop 
shoulder 40 acting against the face of the 
base A to prevent either side swinging be 
yond the center in its closing movement. 
The mold operating mechanism disclosed 

herein is shown and claimed in my United 
States Patent No. 1,542,642 granted June 16, 
1925. 
Each of the end members C of the mold in 

the present embodiment comprises a cham 
bered and ventilated flask section 50 in which 
are mounted a set of refractory blocks F. 
These blocks are preferably spaced for the 
purpose described in connection with the 
corresponding blocks in the side members of 
the mold. The blocks are aligned by the rib 

w 
w) 

O 

52 on the bottom plate 53 and frictionally se 
cured in place by a lug or guard plate 54 
which is also preferably provided with a rib 
similar to the rib 52. The end members are 
moved into open or closed position and 
clamped in the same manner as the side men 
bers and operating levers 55 are provided 
for that purpose. Each of the side portions 3 
56 of the end members of the flask preferably 
projects beyond the face of the blocks F and 
is adapted to contact with a corresponding 
shoulder. 57 on the side section B when the 
end members are moved to closed position. 9 
The base wall 58 similarly contacts with the 
shoulder 59 on the sides. These shoulders 
form the stops to limit the closing movement 
of the end members so that the refractory 
blocks are fully protected from injury which 
might result if the closing movement was 
halted by the contacting of the opposing 
When the side and end members forming 

the drag of the mold have been moved to 

C 

is 

closed position in the order named, the cope 
D is lowered into position and rests upon 
them. This cope in the present embodiment 
comprises a chambered and ventilated flask 
section or holder 70 in which are mounted a 
set of refractory blocks G forming the cope 
section of the molding receptacle. The form 
of these blocks and the method of mounting 
the same in the flask section is best shown in 
Fig. 4. An opening 71 is formed in the top 
of the cope section of the flask to admit the 
blocks and this is closed by a key or guard 
plate 72 which holds the blocks G in position. 
These blocks are cut away at 73 to fit corre 
sponding corners formed by the base wali 30 
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74 of the flask and the depending flanges 75 
projecting therefrom. Depending ribs 76 
are formed on the under side of the plate 72 

10. 
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to contact with the top of the blocks and hold 
these blocks firmly against the base wall of 
the flask. The plate 72 is held in place by 
screws 77 or other suitable means. The 
blocks located beneath the lugs. 78 which re 
ceive the side screws are preferably inserted 
on either side of the lugs and then moved 
longitudinally of the cope into position. An 
opening 79 is formed in the plate 72 to admit 
a core or plug 80 acting as a pouring gate. 
While this might beformed in a variety of 
ways, I have found that hard or burnt sand 
is advantageous, though green sand is en 
tirely satisfactory. The opening 79 is sur 
rounded by a depending flange or wall 81 
extending practically through the cope. The 
sand core is inserted in the space thus pro 
vided from the underside of the cope. The 
passage 82 through the core or plug 80 admits 
the molten metal to the molding chamber. 
The end blocks are provided with cavities 83 
to receive the metal for the end lugs of the 
brake shoe. A cavity 84 for the center lug 
of the brake shoe is provided in the center 
blocks. It will be noted that in the particu 
lar embodiment shown, the parting line of 
the mold is flat and the arch for the top of 
the molding chamber is provided by the bot 
tom face of the blocks G. Similarly the com 
bined bottom and side wall of the molding 
chamber is provided by the blocks E. The 
cope is provided with suitable handles as 85. 
The depending flanges 75 on the base wall 
fit the opening in the top of the side sections 
of the flask and not only materially assist 
in guiding the cope into position but firmly 
hold it in this position during the casting 
operation. These flanges further protect the 
refractory blocks when the cope is being 
placed in position and at no point is there a 
rubbing or scraping of the blocks during the 
closing of the mold. This is an important 
feature. Depending lugs 86 are preferably 
provided upon the side edges of the cope to 
project downwardly against the upper por 
tion of the side members of the flask and thus 
form an additional lock for these members during the casting operation. Similar lugs 
might be used upon the ends of the cope to en 
gage the end members of the flask but it has 
been found best to use such lugs only upon 
the sides in order to enable the end members 
to be swung outwardly before the cope is re 
moved at the completion of the casting opera tion. 

In certain types of brake shoe, a ductile 
metal reinforcing plate is incorporated in 
the casting. In my improved mold I have 

- accomplished this by securing the plate, as 
89, to the under side of the cope by means 
of wires, as 90 and 91 (Figs. 10 and 11). The 
wire 90 in the present embodiment is em 

the space 
lug. 

3 
bedded in the core 80. The wire 91 is simi 
larly embedded in a sand core 91 in a cavity 
92 provided for the purpose in one of the 
blocks. G. This cavity. 92 preferably con 
municates with one of the openings 29 in the 
cope wall. The free ends of the wire are 
passed through the usual openings 93 in the 
plate 89 and bent outwardly beneath the 
under face thereof, as indicated in Fig.11. 
The molten metal enters the molding recep 
tacle from the pouring gate through one of as 

these openings 93. In this particular design 
of brake shoe a ductile metal center lug 94 
has its ends bent under the plate 89, as at 95. 
A core 96 of either green or hard sand is pro 80 
vided and the metal of the casting flows into 

97 and embeds the ductile metal 
in order to facilitate the cooling of the 

refractory block. I have found it advanta 
geous to provide an air passage, as 98, (Fig. 
shown in the assembled mold, these passages 

85 
12) through these blocks. In the blocks 
were not illustrated as it was believed that 
their inclusion would tend to confuse the 96. 
construction but it should be clearly under 
stood that either the perforated or solid block 
may be used. The air passages in the blocks 
of a particular section of the mold are pref 
erably in registration and thus form a con 
tinuous passage through the section. 

In preparing the mold to receive a pour 
ing of molten metal, I find it advantageous to 
first swing the side sections of the mold to 
and finally lower the cope into position. The 
previous to assembly or closing of the mold. 

closed position, then swing the end members, 200 
cores 80 and 91 are incorporated in the cope 
The reinforcing back, if one is to be used, is 
also previously attached to the cope. When 205 
the sides are brought together in the initial 
step the metal plates. 32 come into contact, 
as has been explained. Similarly, when the 
ends are moved into contact with the sides, 
the metal parts 56 and 57 are the contacting 
parts. When the cope is lowered into posi 
tion the flanges 75 slide on the key plate 30. 
It will thus be obvious that in the closing of 
the mold there is no rubbing or slinking of 
refractories. This is particularly advanta 
geous as these blocks are of granular compo 
sition and liable to break or chip when sub jected to rubbing or impact. 

In the opening of the mold to permit the 
removal of the casting, I have found it ad- . vantageous to first open or swing outwardly . 
the ends, then lift off the cope, and finally 
swing the sides. This outward movement of 
the sides is insufficient to permit the casting 
to fall between their inner edges or faces 
but adequate to separate the side walls of 
the molding receptacle from the casting and 
permit the latter to be conveniently removed. 
By having the axis of the pivot rod 21 in the 
plane of the inner or contacting faces of the : 
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plates. 32, the withdrawal of the sides from 
the casting takes place smoothly and damage 
to the casting cannot result. At no part of 
the mold is there any appreciable rubbing 
of the refractory blocks on the casting dur 
ing the withdrawal operation. The advan 
tage of this is obvious. When the cope is 
lifted, the sand cores 80 and 91 are with 
drawn therefrom and stay with the casting. 
One of the most advantageous features of 

my improved mold is the speed with which 
it may be operated. It has been found in 
practice that the casting will have sufficiently 
hardened upon its outer surface to permit it 
to be withdrawn from the mold in from one to 
three minutes, depending upon the size of the 
casting. I find it advantageous to open the 
end members in even less time and thus facili 
tate the cooling of the casting. As Soon as a 
casting has been lifted from the mold, the 
mold may be again closed and a new casting 
poured. Successive molding operations can 
continue in this manner for an indefinite peri 

2. 

35 

40) 

od. The productivity of such a mold will be 
readily appreciated. The simplicity of op 
eration is another important feature. 
I am aware that the construction and ar rangement of parts of my improved mold may 

be very considerably varied without depart 
ing from the spirit of my invention and Icon 
sider myself entitled to make all such as fair 
ly fall within the scope of the following 
claims. - . . 

I claim as my invention: . 
1. In a casting mold, a flask comprising 

pivotally mounted side and end members, a 
cope separate from said members and adapted 
to rest thereon when said members are in 
closed position, and molding receptacle sec 
tions carried by each of said inembers and 
said cope, certain of said sections comprising 
a plurality of blocks secured together. 

2. In a casting mold, the combination with 
a base of a flask comprising side and end 

50 

members pivotally mounted on said base, 
a cope separate from said members and 
adapted to rest thereon when said members 
are in closed position, and molding recepta 
cle sections on said cope and on each of said 
members, certain of said sections complising 
a plurality of blocks secured together. 

3. In a casting mold, the combination with 
a base of a flask comprising oppositely dis 
posed side members pivotally mounted on 

55 

60 

65 

said base, oppositely disposed end members 
pivotally mounted on said base, a cope 
adapted to rest upon said members when 
said members are in closed position, and 
molding receptacle sections mounted on said 
cope and on said members, certain of said 
sections comprising a plurality of blocks 
held together by the corresponding section 
of the flask. ... . 

4. In a casting mold, the combination with 
a base of a flask comprising a pair of members 

1,866,599. 

pivotally mounted on said base and forming 
the sides and bottom of the flask, a pair of 
end members pivotally mounted on said base 
and co-operating with the first mentioned 
members, and a cope adapted to rest upon 
said members when said members are in closed 
position. . . . . . 

5. In a casting mold, a sectional flask com 
prising a pair of relatively movable members 
forming the sides and bottom of the flaska 
pair of end members co-operating with the 
first mentioned members, and a cope adapted 
to rest upon said members when said mem 
bers are in closed position. 

6. In a casting mold, a flask comprising 
a pair of relatively movable members form 
ing the sides and bottom of the flask, a pair 
of relatively movable members co-operating 
with the first mentioned members, and a cope 
adapted to fit upon said members when said 
members are in closed position 

7. In a casting mold, a flask comprising 
movable side and end members, a cope sep 
arate from said members and adapted to rest 
thereon, and molding receptacle sections 
mounted on said cope and on said members, 
each of said sections including a plurality 
of blocks of refractorv material. 

8. In a casting mold, a flask having its 
walls provided with a plurality of slits ex 
tending therethrough for only partially di 
viding the flask, and a molding receptacle 

0. 

80 

85 
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supported within said flask and provided 
with a plurality of slits communicating with 
the slits in the flask, the slits in said flask and said receptacle permitting the expansion of 
the walls and the venting of the gases. 

9. In a casting mold, a flask having its walls 
provided with a plurality of slits extending 
therethrough to permit the expansion there 
of, and a molding receptacle supported with 
in said flask and likewise having its walls 
provided with a plurality of slots extending 
brethrough to permit the expansion there 
O. 

10. In a casting mold, a metal flask having 
its walls formed in sections and each of said 
Sections being provided with one or more 
slots extending from an edge thereof to per 
mit the expansion of the metal of the section. 

11. A casting mold comprising a base, end 
members, side members pivotally supported 
on said base, and means including a cam for 
moving each of said side members to and 
from closed position. - 

12. A casting mold comprising a base, side 
members, end members pivotally supported 
on said base, and means including a cam for 
moving each of said end. members to and 
from closed position. 

13. A casting mold comprising a base, end. 
members and side members pivotally. Sup 
ported on said base, and means including a 
cam for moving each of said members to i: 

i00 
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closed position and clamping the members in 
said position. . . . . . . . . 

14. A casting mold comprising a base, end 
members and side members pivotally sup 
ported on said base, and manually operated 
means including a cam for positively moving 
each of said members to and from closed 
position. - 

15. In a casting mold, a cope comprising 
a metal frame, a molding receptacle section 
of refractory material carried by said frame, 
and a pouring gate in said cope adapted to be 
withdrawn therefrom as the cope is removed 
from the mold upon the completion of the 
molding operation and to remain in position 
on the casting. - 

16. In a casting mold, a cope comprising 
a metal frame, a molding receptacle section 
of refractory material secured to said frame, 
and means for attaching a plate upon the face 
of said section. . . . . . 

17. In a casting mold, a cope comprising a 
metal frame, a molding receptacle section of 
refractory material carried by said frame, and 
means for securing a plate upon the face of ar. 8 . . . 

reinforcing member within the mold cavity. 
26. A permanent mold for making cast 

ings, comprising a drag and a cope having 
said section, said means consisting of one or 
more wires embedded in said section and pro 
jecting from said face, said wires being 
adapted to be withdrawn from the section as 
the cope is lifted at the completion of the 
molding operation. - 

18. A casting mold comprising a frame, 
and a molding receptacle supported therein, 
said receptacle being formed of a plurality 
of blocks of refractory material certain of 
which are provided with an air passage ex 
tending therethrough, and communicating 
with the corresponding passage in the next 
adjacent block. - 

19. A casting mold comprising a frame 
and a sectional molding receptacle supported 
therein, each of the sections of said recepta 
cle being formed of a plurality of blocks of 
refractory material provided with an air 
passage extending therethrough, the passage 
in each block registering with the correspond 
ing passage in the next block of the same sec 
tion to form a continuous passage through 
the section. - - - - - - - - 

20. A permanent mold for making cast ings, comprising a drag and a cope having a 
mold cavity therein, a preformed non-metal 
lic plug, and means embedded in said plug 

55 for suspending in the mold cavity parts 
which are to become permanently embedded 
in the casting. . . . . . . . . . . 

21. A permanent mold for making cast 
ings, comprising a drag and a cope having 
a mold cavity therein, a preformed sand plug, 
and a wire embedded in said sand plug for 
suspending in the mold cavity parts which 
are to become permanently embedded in the 
casting. . - - - - - 

22. A permanent mold for making cast 
ings, comprising a drag and a cope having a 

for supporting 

in the casting. . . . . . . . . . . . . . . . . . . . . 

28. A permanent mold for making cast 
ings, comprising a drag and a cope having a 
mold cavity therein, said cope having 

5 

mold cavity therein, a preformed sand plug 
seated in the walls of the cope, and a wire em 
bedded in said core and projecting into said 
cavity for suspending in said cavity parts 
which are to be embedded in the casting. 

23. A permanent mold for making cast 
70 

ings, comprising a frame, a drag and a cope 
mounted on said frame, a mold cavity formed 
in said drag and cope, and a sand core seated 
entirely in a recess in the walls of said cope 
casting. 

75 
parts to be embedded in the 

24. A permanent mold for making cast 
ings, comprising a drag and a cope having a 
mold cavity therein, and bendable means 
centered and seated in the walls of said cav 

80 

ity and projecting therefrom for supporting 
in said cavity parts 
ded in the casting. . . . . . . . s 

25. A permanent mold for making cast 
ings, comprising a drag and a cope having a 
mold cavity therein and an opening in the 

which are to be embed 
85 

walls of the cope communicating with and 
substantially filling said cavity, and means 
arranged in Said opening for suspending a 90 

a mold cavity therein, and an opening in the 
walls of the cope communicating with said 
cavity, a preformed core dimensioned to be 

95 

centered by said opening and a wire arranged 
in said core for suspending a reinforcing 
member within the mold cavity. . . . . . 

27. A permanent mold for making cast 100 
ings, comprising a drag and a cope having 
a mold cavity therein, said cope having 
spaced openings communicating with said 
cavity, cores in said openings, and wires em 
bedded in said cores for suspending a mem 
ber within the mold cavity to be embedded 

spaced openings communicating with said 
cavity, cores in said openings, and means 
embedded in said cores and projecting into 
said cavity for suspending a member in the 
mold cavity to be embedded in the casting. 

29. A permanent mold for making cast 

105 

110 

115 
ings, and comprising a drag and a cope hav 
ing a mold cavity therein, said cope having 
a recess communicating with the mold cavity 
and having an opening communicating with 
said recess, a preformed plug seated in said 
recess, and wires embedded in the plug for 
securing in place in the cavity the parts to be 
embedded in the casting. . . . . . . . . 

30. A mold for making brakeshoes, and 
other castings and embodying a metal drag. 
and a metal cope having a mold cavity, there 
in, said mold cavity having a wall compris 
ing a plurality of refractory sections having 
faces exposed in the mold cavity, and in 

120 
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, cavity. 

... other castin 
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wardly projecting metal members for pro 
tecting the opposing faces of certain adja 
cent sections. . . . . . 

31. A mold for making brake shoes and 
other castings and embodying a metal drag 
and a metal cope having a mold cavity there 
in, said mold cavity having a wall comprising 
a plurality of refractory sections having faces 
exposed in the mold cavity, and inwardly 
projecting metal members for protecting the 
opposing faces of certain adjacent sections, 
the inner faces of the refractory sections 
being disposed substantially flush with the 
inner edges of said members. 

32. A mold for making brake shoes and 
other castings and embodying a metal casing 
having a mold cavity therein, said mold 
cavity having a wall comprising a plurality 
of refractory sections having faces exposed 
in the mold cavity, and metal members inte 
gral with and projecting inwardly from said 
casing for protecting the opposing faces of 
certain adjacent sections. . . . . . 

33. A mold for making brake shoes and 
other castings, comprising a metal drag and a 
metal cope and having a mold cavity therein, 
refractory material forming part of a repeti 
tion molding surface, said material being 
disposed both in the drag and cope and hav 
ing a face thereof forming a portion of a wall 
surface in the mold cavity, certain other 
molding faces of the refractory material in 
the drag being protected by the metal of the 
mold which projects inwardly, to the mold 

34. A mold for making brake shoes and 
other castings, comprising a metal drag and 
a metal cope and having a mold cavity there 
in, a refractory section disposed in said mold 

in and having the face thereof forming a wall 
surface in the mold cavity, certain other 
faces of the refractory section being pro 
tected by metal forming a wall surface in 
the mold cavity. . . 

35. A mold for making brake shoes and 
other castings, comprising a metal drag and 
a metal cope and having a mold cavity there 
in, a refractory section seated in said mold 
and having the face thereof forming a wall 

st surface in the mold cavity, and a rib disposed 
at the parting line between the drag and 
cope to protect a marginal face of said 
section. , ... - 

36. A mold for making brake shoes and 
gs, comprising a plurality of rela 

tively movable members adapted when as 
sembled to provide a mold cavity therein, the 
parting line between certain of said members 
being located between ribs formed on said 
members and projecting inwardly to the mold 
cavity. . . . . . . . 

37. A mold for making brake shoes and 
other castings, comprising relatively movable 
members adapted when assembled to provide 

15 a mold cavity therein, refractory material 

ing the mold and during the casting opera 
tion. 
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forming wall surfaces for said mold cavity, 
and metallic portions protecting certain mar 
ginal portions of said refractory material and 
forming abutting surfaces between certain of 
the members at the parting line therebetween, 
said metallic portions projecting inwardly 
to the mold cavity and forming part of the 
molding surface thereof. - 

38. A mold for making brake shoes and 
other castings, and comprising a drag and a 
cope and having a mold cavity therein, ribs 
on the drag, and refractory sections in the 
drag abutting said ribs to form with the ribs 
a composite wall surface for the mold cavity. 

39. A permanent mold for making cast 
ings, comprising a drag and a cope having 
a mold cavity therein, said cope having a 
recess communicating with said cavity, a pre 
formed sand core seated in said recess, and a 
looped wire embedded in said core and pro 
jecting therefrom to enter the cavity for en 
gagement with parts to suspend the parts in 
the cavity during the casting operation. 

40. A permanent mold for making cast 
ings, comprising a drag and a cope having 
a mold cavity therein and relatively movable 
to permit the insertion into the cavity of parts 
to be embedded in the casting, said cope hav 
ing an opening communicating with said 
cavity, a sand core... seated in said opening, 
and a looped wire embedded in the sand plug 
or core and projecting therefrom to enter the 
cavity for engagement with parts to suspend 
said parts in the cavity preliminary to clos 
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41. A mold for casting a brake shoe, and 
connprising a metal drag and a metal cope 
having a mold cavity therein, said cope hav 
ing an opening extending therethrough and 
communicating with the mold cavity, a sand 
plug seated in Said opening, and means em 
bedded in the plug and projecting into the 
mold cavity for securing in place in the cavity 
the parts to be embedded in the shoe casting. 

42. A mold for casting a brake shoe, and 
comprising a metal drag and a metal cope 
having a mold cavity therein, sections of re 
fractory material supported in said drag and 
said cope to form portions of the walls of il5 
said cavity, said cope having an opening ex 
tending: therethrough and communicating 
with the mold cavity, a sand plug or core 
seated in said opening and forming a part 
of the top wall of said cavity, and means car- 120 
ried by said plug and projecting into the mold 
cavity for securing in place in the cavity 
parts to be embedded in the casting. - 

43. A mold for making castings, compris 
ing a metal drag member and a metal cope 125 
member having a mold cavity therein, sec 
tions of permanent refractory material Sup 
ported in each of said members to form por 
tions of the walls of said cavity, one of said 
members having an opening through the 130 
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walls thereof, and means arranged in said opening and extending into said cavity for 
supporting a part, within the mold cavity to 
be embedded in the casting. a 

44. In a casting mold, a cope comprising a 
metal frame, a permanent molding receptacle 
section mounted in said frame, and means in 
one of the sections and projecting into the 
receptacle for attaching upon the face of said 
section a member to be incorporated in the casting. 

45. In a casting mold, a cope comprising 
a metal frame, a permanent molding recep 
tacle section mounted in said frame, and 
means for attaching upon the face of said 
section a member to be incorporated in the 
casting, said means comprising one or more 
members seated in the walls of said cope and 
projecting therefrom into the mold cavity. 

46. A mold for casting a brake shoe, and 
comprising a metal drag and a metal cope 
having a mold cavity therein, said cope hav 
ing an opening communicating with the 
mold cavity, a sand plug seated in said open 

and supporting means carried by said ling, o 4. 

plug and projecting into said mold cavity 
and adapted to be engaged with a reinforc 
ing back to be embedded in the shoe casting 
to support said back in the mold cavity dur. 
ing the casting operation. - 

7. A mold for casting a brake shoe, and 
comprising a metal drag and a metal cope 
having a mold cavity therein, said cope 
having an opening extending therethrough 
and communicating with the mold cavity, 
a Sand plug seated in said opening, and wire 
means tightly carried by the plug and pro 
jecting into the mold cavity for securing in 
place in the cavity the parts to be embedded 
in the shoe casting. 
48. In a casting mold, a flask having its 

Walls provided with a plurality of slits ex 
tending only partially through an entire di 
mension of the flask and dividing the same 
into a plurality of relatively movable parts, 
and means in said flask forming a molding 
Surface. m 

49. A permanent mold for making cast 
ings, and comprising a drag and a cope hav 
ing a mold cavity therein, said cope having 
a recess communicating with the mold cav. 
ity and having an opening communicating 
With said recess, a porous plug seated in 
said recess, and wire means embedded in 

ling. . 

tions certain of said flanges extending to 
the molding face of the mold cavity. 

the porous plug for securing in place in the 
cavity the parts to be embedded in the cast 

50. A mold comprising a refractory ma 
terial forming a mold cavity, openable me 
tallic members carrying said material, and metallic flanges forming protecting means 
on said members at their interengaging por 

51. A mold comprising a refractory ma 

terial forming a mold cavity, openable me 
tallic members carrying said material, and 
metallic flanges of substantial dimensions. 
forming protecting means on said members 
for said refractory material, and defining 
the parting line between the members cer, 
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tain of said flanges, extending to the mold ing face of the mold cavity. 
52. A permanent mold for making castings, 

and comprising a drag and a cope having a 
lihold cavity therein, said cope having a recess 
commlinicating with the mold cavity and 
having an opening communicating with said 
recess, a sand plug seated in said recess, and 
means embedded in the sand plug and remov 
able therewith for securing in place in the 
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cavity the parts to be embedded in the cast 
lo. . . . - . " - - 

i. A permanent mold for making cast 
ings, and comprising a drag and a cope hav 
ing a mold cavity therein, said cope having a 
recess communicating with the mold cavity, 
a porous plug adapted to be inserted in said 
recess from the inner side of the cope and to 
be seated in said recess and means embedded 
in Said sand plug and removable therewith 
for securing in place in the cavity the parts 
to be embedded in the casting. 

54. A mold for making brake shoes and 
other castings, comprising a metal drag mem 
ber and a metal cope member and having a 
mold cavity, therein, a refractory section 
seated in one of said members and having a 
face thereof forming a wall surface of the 
mold cavity, and a rib formed integrally with 
the metal of said member and disposed at 
the parting line of said member to protect an 
edge of said face forming a wall surface of 
the mold cavity. 

55. A mold for making brake shoes and 
other castings, comprising a metal drag mem 
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ber and a metal cope member and having a 
mold cavity therein, one of said members . 
having an undercut recess therein, and a re 
fractory. Section disposed in said recess and 
having a face thereof forming a wall surface. 
of the mold cavity. . . . is . . 
56. A mold for making brake shoes and other castings, comprising a metal drag mem 

ber and a metal cope member and having a 
mold cavity therein, one of said members 

110 

having an undercut recess therein, and a re 
fractory section disposed in said recess and 
having a face thereof forming a wall surface 120 
of the mold cavity, the metal adjoining the marginal edges of said face being disposed 
Substantially flush with said face. 

57. A mold for making brake shoes and 
other castings, comprising a metal drag and 
a metal cope and having a mold cavity there 
in, the parting line between the drag and cope 
being located between relatively thin ribs on the drag and cope. 
58. A mold for making brake shoes and , other castings, comprising a metal drag and a 



5 

8 . 1,866,599 

metal cope and having a mold cavity therein, 
recesses in said drag and cope, refractory Sec 
tions disposed in said recesses to form wall. 
surfaces for the mold cavity, and relatively 
thin metal ribs on the drag and cope to pro 
tect the marginal edges of said refractory 
sections. . . . 

59. A mold for making brake shoes and 
other castings, comprising a drag and a cope 
and having a mold cavity, therein, refrac 
tory material forming wall surfaces for said 
mold cavity, and thin ribs protecting the 
marginal edges of said refractory material 
and forming abutting surfaces between the 
drag and cope at the parting line therebe 
tween. 

CLIFTON D. PETTIS. 


