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UNITED STATES PATENT OFFICE. 
EDGAR A. CUSTER, OF PHILADELPHIA, PENNSYLVANIA. 

APPARATUS FOR CASTING METAL PIPES. 

No. 876,946. Specification of Letters Patent. Patented Jan. 21, 1908. 
Application filed Mayll, 1907, Serial No. 373,144, 

To all-whom it may concern: 
Be it, known that I, EDGAR A. CUSTER, a 

citizen of the United States, residing at the 
city of Philadelphia, in the county of Phila 

vented certain new and useful. Improve 
ments in Apparatus for Casting Metal Pipes, 
of which the following is a specification. 
My invention has relation to an apparatus 

for casting metal pipes; and in such con 
nection it relates more particularly first, 
to operating means to permit of the casting 
of a metal pipe perfect in outline or shape 

15 

20 

ready for use, after casting; second, to means 
to permit of the casting of said pipe from 
molten metal in a permanent mold, without 
employing gritty material such as Sand, as a 
Enold, for the formation of the pipe and 
third; to means to permit of the casting of a 
water, soil or other pipe free from blow and 
sand holes, cracks and shot formations 
thereon, to be removed, and a pipe, which 
when removed from the permanent mold 
and after flatural cooling, is ready for use, 

.25 without further finishing thereof. The nature and scope of my present in 
vention will be more fully understood from 
the following description taken in connec 
tion with the accompanying drawings, form 

30 

35 
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ing part hereof, in which Figure 1 is a view, illustrating partly in 
section and partly in elevation, an endless 
conveyer, a series of permanent unyielding 
molds placed thereon, hoisting means for 
raising and conducting the molds filled with 
metal from one to the other end of the active 
portion of the conveyer and for removing a 
cope from a drag and replacing, a melting 
furnace and a receiving ladle for molten 
metal, and a stationary pouring ladle for 
simultaneously introducing the metal into 
a series of pour-holes, in each of the molds, 

45 

50 

all forming main features of my present in 
Fig. 2 is a view, illustrating in vention. top or plan, two conveyers arranged side by 

side, and the molds of unyielding R" 
maierial carried by the same. Fig. 3 is a 
detail view, enlarged, illustrating in top or 
plan, a portion of a drag and a cope of the 
mold and a core for being transmitted by 8. 
conyever to a pouring ladle. Fig. 4 is a 
similar view, illustrating in side elevation, 
the pouring ladle; and Fig. 5 is a detail view, enlarged, illustrating insection, the pour 

| ing ladle and a mold, and the manner of in 
I troducing molten métal into the mold. 

Referring to the drawings 6, E. 
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- la- a conveyer, consisting of two parallel-chains. 
5 delphia and State of Pennsylvania, have in- 7, passing over two sets of sprocket wheels 8, 

each set of which are carried by a shaft 9, 
to which, by means of a sprocket-wheel 10, 
step rotary movement in one direction for 
the distance of two links of the chains 7. To 
two oppositely located links of both chains 
is secured a metal strip or slat 11, which dur 
ing travel of the chains 7, in a horizontal 
plane, rest side by side and form an even 
surface. . 

In order to hold the conveyer and the 
strips thereof, in alinement with the floor 13, 
of a building' not shown, the same is located 
in a pit 12, formed in the floor 13 thereof. 
At the same time the portion of the chains 
7, and strips 11 traveling in the upper, hori 

table 14, over which the same are conducted 
with a step-by-step movement from right 
veyer 6, to carry heavy objects, in the pres 
ent instance, molds 15, consisting of un 
yielding permanent material, such as metal, 
y an intermittent movement, towards a 

pouring ladle 25. . . . . . . . 
Each of the molds 15, consists of a drag 16, 

and a cope 17, which cope is held upon the 
drag, by its own weight, having been made 
for this purpose similar to the drag. 16, of a 
solid block of metal, of comparatively large 
size, in cross-section, to retain heat absorbed 

Zontal plane are supported by a stationary 

to left in Figs. 1 and 2, to permit the con 

60 

and means not shown, is imparted a step-by 

65 

70 

75 

80 

90. 
from molten metal introduced into the mold, 
and to prevent warping or bending due to 
any want of uniformity in the heating of the 
mold, by the molten metal. The drag 16 
and the cope 17, are each provided with a 
semi-circular depression 18, forming com 

95. 
bined in the mold. 15, an annular oblong 
chamber of the contour or outline of a pipe, 
as shown in Figs, 2 and 3. The cope at on 
side of the depressions 18, is provided with 
pouring-holes 19, arranged at defined dis 

100 

stances, apart, throughout the same, and 
registering with U-shape, gates 20, arranged 
in the drag 16, which are centrally located 
to a section into which the depressions 18 
of the mold 15, are divided by the arrange 
ment of the gates 20, and pouring-holes 19, 
'as will be readily understood from Fig. 3. 

105 



s 

pressions 18, will be limited and confined to 
10 

15 

2 

In order to permit of the free expansion 
of the metal of the mold adjacent to the de 
pressions 18, thereof, the drag 16 and the 
cope 17, are provided with small openings 
21, extending certain distances into the body 
of the mold. These openings 21, also pro 
vide a means, whereby any cracking of the 
metal of the mold extending from the de 
the openings, thereby preventing any ex 
tensions, of cracks through the drag and the 
cope, by extended use of the mold. In addi 
tion to the openings 21, both the drag and 
the cope are provided with grooves. 22, ex 
tending radially from the depressions 18, and 
lengthwise through the drag and the cope. 
"These grooves 22, form pockets, for the re 

:0 

30 

ception of inert material, such as mica, 
which permits of a compression by the ex 
panding metal, and thus serves to counteract 
any cracking of the mold in parts throughout 
the same. The core 23, used in conjunction 
with the mold so formed, preferably, consists of a perforated hollow body 24, serving as a 
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shown in Fig.1. By maintaining the spouts 
26, of the ladle 25, in E. the same 
position, irrespective of the extent of tilting 
of the ladle, and the spouts 26, of the same 
being of substantially the same size, equal 
uantities of molten metal will be discharged 

therefrom, which metal will assume the same 
velocities and pressures in the discharge, in 
the filling of the depressions 18, of the drag 
16 and the cope 17, of the mold 15, by pass 
ing through the pouring holes 19, of the cope 
i7, and through the gates 20, of the drag 16. 
thereinto. The flow of each portion of the 

70 

75 

metal into the depressions 18, will thus be 
uniform, whereby is insured the casting of 
a pipe perfect in outline and shape, with a . 
smooth exterior surface and which is aided 

SO 

by mainly the character of the permanent. 
unlig metal mold, as define o prevent undue cooling of the metal in 
the pouring ladle 25, the same is preferably 
contracted as at 29, and by partition walls 
30, is divided into three sections 31, of sub 
stantially the same size, which are connected 

support for a coating, consisting of finely with each other by openings or passages. 32, 
divided gritty material such for instance, as 
sand. The core 23, in conjunction with the 
depressions 18, in both drag 16 and cope 17, 
forms an annular space, into which the 
molten metal is introduced to form the pipe. 
Before however, the metal is E. into the 
mold, the depressions 18, oft 
drag may be coated with semi-liquid com 

45 

e cope and the 
position, to permit the molten metal to lay 
close to the depressions, during casting, and 

- hence obviate any receding of the metpl from 
the mold. 

In order to cast a pipe, which when re 
moved from the mold. 15, is ready for use, 
free from cracks, blow and said holes, and 
shot formations, upon the exterior surface, 
which must be removed if existing, before 
the pipe can be used, it is necessary to intro 
duce simultaneously the metal in a molten 
state into each of the pouring holes 19, of the 
E. 17, in equal portions, with the same 
velocities and under the same pressures, to 
insure a uniform flow of the metal within the 
two parts of the mold 15. This is accom 
plished by a pouring ladle 25 beneath which 
the mold 15, is conducted and held station 
ary by the conveyer 6, which ladle is pro 
vided with three pouring spouts 26, equal in 

55 

the liquid or molten metal therefrom. The 
60 

number with the pouring-holes of the cope 
17, of substantially the same size, which are 
held in the central longitudinal axis of 
trunnions 27, at and during discharge of 
trunnions 27, formed integral with the ladle 
25, are engaged by brackets 28, which hold 
the ladle with their spouts 26, directly above 
the pouring holes 19, of the cope 17, and in 
the same horizontal plane, and thus at a uni 
form height above the mold 15, occupying 

venting the formation of a o 
pressions in the surface of the pipe cast, 

arranged in the upperportion of the partition 
walls 30, as shown in Figs. 4 and 5. Thus the 
molten metal introduced into the central 
section 31 of the pouring ladle 25, by a re 
ceiving ladle 33, will distribute itself from 
the central section through the passages 32 
of the walls' 30, into the end sections. 31, of 
the ladle 25, and the SE of metal held 
by each section 31, wi 
insure the casting of a pipe complete, for use. 
The receiving ladle 33, is tiltably support 

ed by standards 34, which hold the spoit 35, 
of the ladlein proper position above the pour 
ing ladle 25. The receiving ladle 33, is di 
rectly placed beneath the discharge spout 37, 
of any preferred type of cupola furnace 36, as 
shown in Figs. 1 and 2, and receives molten 
metal therefrom. 

In order to permit of the concentration of 
gases arising from the flowing metal, the 
cope 17, of the mold 15,is provided with a de 
pression or channel 38, extending lengthwise 
thereof, as shown in full and dottedlines in 
Figs. 3 and 5. The gases liberated during 
pouring of the metal will accumulate in the 
channel 38, located at the highest portion of 
the depression 18, of the cope 17, thus pre Aprio, or de 
which is bound to occur should no provision 
be made for the concentration of such gases, 
as hereinbefore explained. The main por 
tion of the gases, however, present in the 
casting of a structure, such as a pipe, are freed 
into the interior of the hollow body 24, of the 
core 23, bypassing through the covering and 
thereof. 

After the pipe has been cast the mold 15, 

l be sufficient only to 
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perforations of the body into the interior 

65 the casting position on the conveyer 6, as occupying the position beneath the pouring 130 
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876,946 . 
ladies 25, on the conveyer 6, is lifted prefer 
ably by a hoisting mechanism 39, such as 

c shown in Fig.1, and is replaced upon the 
conveyer 6, but in this instance, at the far 

5 thest end portion of the same, occupying the 
upper horizontal plane. In the meantime, 
E. conveyer 6, will have been shifted for the 
distance of two strips 11, from right to left in 
Fig. , and two empty strips l1, will by such 

10 time have been shifted into an operative. po 
sition upon the table 14, to receive the mold 
in which a pipe has been cast. By the for 
ward movement of the conveyer 6, another 
mold 15, is brought into the casting position 

15 beneath the pouring ladle 25, while the cope 
17, of the mold, previously occupying this 
Big is lifted from the'drag 16, preferably 
by a second hoisting mechanism 40, and is 
then, placed on the conveyer 6, alongside of 

20 the drag 16. The pipe cast is thus laid bare, 
and is then removed from the drag 16, after 
which the cope 17, and the drag 16, are cleaned 
and again coated and a cope replaced on 
its drag by the hoisting mechanism 40, dur 
ing the further step-by-step movement of the 
conveyer 6, and prior to the reaching of the 
reassembled mold of the castin, position be 
neath the pouring ladle 25. 
Owing to the comparatively large size in 

cross-section of the drag 16, and cope 17, of 30. 
each of the molds 15, the same will retain a 
sufficient amount of heat absorbed from the 
molten metal introduced therein to mate 
rially aid in the production of a perfect pipe, 

35 in that no appreciable lowering of the tem 
perature of the molten metal occurs within . 
the mold, during the casting operation. 
Moreover, the equal portions into which the depressions 18, are divided by the gates 20, 
and by the introduction of an equal quantity 
of molten metal under equal pressure into 
each section of the mold there will be insured 
a uniformity in the speed of the flow of the 
metal within the mold, a feature which has 
proven most essential to the obtaining of a 45 
perfect pipe structure. . . . 

Instead of using, one endless conveyer 6, 
two or more conveyers, arranged at certain 

side by side, as shown in Fig.2. In this in 
stance, however, each of the conveyers 6, is 
provided with a pouring ladle 25, and a re 
ceiying ladle 33, but one cupola-furnace 36, 
will sufficiently supply two or more receiving 
lades 33, with mol 
operations. ! 

Having thus described the nature and ob 
jects of my invention, what I claim as new 
and desire to secure by Letters Patentis: 

1. In an apparatus of the character de 
scribed, a permanent unyielding mold pro 
vided with a cope and a drag, stationary 
means for permitting of the introduction of 
molten metal in equal portions simultane 

mirate points thereof, stationary means for . 

scribed, the combination with means for re 

said conveyer adapted to conduct a mold to 
said metal discharging means to receive 

distances apart may be employed and placed 

ten metal, for the casting 

, a core, means for per-l 

3. 

mitting of the freeing of gases or volatile 
matter from the metal in the mold during 
casting of the structure and means whereby 
removal of the cast structure from the mold 
can be had. . . 

2. In an apparatus of the character de 
scribed, a permanent unyielding metal mold 

70 

provided with a cope and a drag, stationary 
means for permitting of the introduction of 
molten metal in equal pprtions, in unison 75 
and at uniform pressures and velocities into 
both cope and drag of the mold, an internal 
perforated core, means for permitting of the 
freeing of gases or volatile matter during the 
running of the metal in the casting operation so 
and means whereby removal of the cast 
structure can be had. 

3. In an apparatus of the character de 
scribed, a permanent mold of unyielding ma 
terial having a plurality of gates at deter- 85 
minate points thereof, stationary means for 
introducing molten metal in equal portions, 
simultaneously in the same horizontal plane 
through the gates of the mold and with like 
pressures and velocities, a core, and means to 
permit of removal of the cast structure from 
the mold. , . . 

4. In an apparatus of the character de 
scribed, a permanent mold of unyielding ma terial having a plurality of gates at deter 

90 

95 

introducing molten metal in equal portions 
simultaneously in the same horizontal plane 
through the gates of the mold and with like 
pressures and velocities, a perforated un 
yielding material core whereby volatile mat 
ter and gases from the metal during the cast 
ing is freed therefrom, and means, to permit 
of the cast structure being removed. 

5. In an apparatus of the character de 

00 

105 

ceiving and discharging molten metal, an 
endless conveyer arranged to support a plu 
rality of molds, each consisting of a drag and 
a cope of permanent unyielding material, 110 

molten metal therefrom and means for re- . 
moving the filled mold SE the casting position and replacing it upon the conveyer, 
in advance of the metal discharging means, 

6. In an apparatus of the character de 
scribed, the combination with a ladle for re 
ceiving and discharging molten metal having. 
discharge spouts, an endless conveyer ar- 120 
ranged to support a plurality of molds, each 

115 

consisting of a drag and a cope of permanent . 
unyielding material, and each cope having a 
plurality of pour holes, said conveyer adapt 
ed to conduct a mold, below spouts of said 125 
ladle, and said ladle adapted by the spouts to 
discharge equal amounts of metal into each 
pour hole of a cope of said mold. . . . . . . 

7. In an apparatus of the character de 
scribed, the combination with a ladle for re- 30 



ceiving and discharging molten metal hav 
ing discharge spouts, an endless conveyer ar 
ranged to support a plurality of molds, each 
consisting of a drag and a cope of permanent 
unyielding material, and each cope having a 
plurality of pour-holes, said conveyer adapt 

... ed to conduct a mold, below spouts of said 
ladle, and said ladle adapted by the spouts to 

10 
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discharge equal amounts of metal into each 
pour hole of a cope and arranged to be held 
with the spouts at and during discharge of 
metal in substantially a fixed position with 
respect to said mold. 

8. In an apparatus of the character de 
scribed, the combination with a ladle for re 
ceiving and discharging molten metal having 
discharge, spouts at equal distances apart, 
and divided into sections, each communi 
cating with a spout, an endless conveyer ar 
ranged to support a plurality of molds, each 
consisting of a drag and a cope of permanent 
unyielding material, and each cope having a 
series of pour-holes equidistant with respect 
to spouts of the ladle, said conveyer adapted 
to conduct successively each mold to said 
ladle so as to bring the pour-holes of the cope 
thereof, below the spouts of the ladle, and 
said ladle adapted to . discharge in equal 
amounts the metal through each of the pour 
holes of the cope of said mold. . 

9. In an apparatus of the character de 
scribed, the combination with a ladle for re 
ceiving and discharging molten metal, a 
pouring-ladle divided into communicating 
sections, each having a spout arranged to be 
charged with metal by the receiving ladle, 
an endless conveyer, a plurality of molds car 
ried by the conveyer and conducted suc 
cessively, below the pouring ladle. , 

10. In an apparatus of the character de 
scribed, the combination with a ladle adapt 
led to receive and discharge molten metal, a 
pouring ladle having a series of discharge 

45 
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spouts at equal distances apart, an endless 
conveyer, a plurality of molds carried by the 
conveyer, each consisting of a drag and a 
cope of permanent unyielding material, and 
each cope having a series of pour holes equi 
distant with respect to the spouts of said 
ladle, said conveyer, adapted to conduct suc 
cessively each mold to the pouring ladle so as 
to bring the pour-holes of the cope below the 
spouts thereof, and said ladle adapted to dis 
charge in equal amounts metal through each. 
of the of the cope of said mold. 

11. In an apparatus of the character de 
scribed, the combination with a ladle adapt 
ed to receive and discharge molten metal, a 
pouring ladle having a series of discharge 
spouts at equal distances apart, an endless 
conveyer, a plurality of molds carried by the 
conveyer, each consisting of a drag and a 
cope of permanent unyielding material, and 
each cope having a series of pour holes equi 

876,948 
ladle, said conveyer, adapted to conduct suc 
cessively each mold to the pouring ladle so as 
to bring the pour-holes of the cope below the 
spouts thereof, and said ladle adapted to dis 
charge in equal amounts metal through each 
of the pour-holes of the cope of said mold and 
means for removing a filled mold from apo 
sition below said pouring-ladle and of the 
replacing of the same upon said conveyer at 
a certain distance from the ladle. 

12. In an apparatus of the character de 
scribed, the combination with two stationary 
tiltable ladles, whereof one is arranged to 

70 

75 

continuously receive molten metal and to 
discharge the same, at intervals and whereof 
the other is arranged to receive and discharge 
the metal at intervals, an endless conveyer, 
a plurality of molds carried by the conveyer, 
each consisting of a drag and a cope of per 
manent unyielding material, said conveyer 
adapted to conduct successively, each mold 
to said discharge ladle. 

13. In an apparatus of the character de 
scribed, the combination with two stationary 
tiltable ladles, whereof one is arranged to 
continuously receive molten metal and dis 

80 

85 

90 

charge at intervals and whereof the other having a series of pouring spouts is adapted 
to receive and discharge the metal at inter- . 

95. vals, and to be held with the spouts in sub 
stantially, a fixed position at and during dis 
charge of the metal therefrom, an endless 
conveyer, a plurality of molds adapted to 
be carried by the conveyer, each consisting 
of a drag and a cope of permanent unyielding 
material, and each cope having a series o 
pour-holes equidistant with respect to the 
spouts of said.ladle, said conveyer adapted 
to conduct successively, each mold below the 
spouts of said secondladle, and said second 
ladle adapted to discharge by the spouts . 

100 

105 
thereof an equal quantity of metal through: 
each of the 
mold. - 

14. In an apparatus of the character de 
scribed, the combination with two stationary 
tiltable ladles, whereof one is arranged to 
continuously receive molten metal and dis 
charge at intervals, and whereof the other 
having a series of pouring spouts, is divided 

pour-holes of the cope of said 

into sections one for each spout, is adapted 
to receive and discharge the metal at inter 
vals, an endless conveyer, a plurality of 
molds carried thereby, each consisting of a 
drag and a cope of permanent unyielding 
material, and each cope having a series of 
pour-holes equidistant with respect to the 
spouts of said ladles, said conveyer adapted 

10 

115 

120 

to conduct successively each of said molds, 
below the spouts of said second ladle, and 
said second ladle adapted to discharge by the 
E. thereof an equal quantity of metal. 
through each of the pour-holes of the cope of 
said mold, and means for, supporting said 

125 

distant with respect to the spouts of said second ladle to hold the spouts thereof in a 130. 
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fixed position with respect to the mold occu 
pying the casting position at and during dis 
charge of metal therefron. 

15. In an apparatus of the character de 
scribed, the combination with two stationary 
tiltable ladles, whereof one is arranged to 

w continuously receive rholten metal and dis 

O 

15 

charge at intervals, and whereof the other 
having a series of pouring spouts, is divided 
into sections one for each spout, is adapted 
to receive and discharge the metal at inter 
vals, an endless conveyer, a plurality of 
molds earried thereby, each consisting of a 
drag and a cope of permanent unyielding 
material, and each cope having a series of 
pour-holes equidistant with respect to the 
spouts of said ladles, said conveyer adapted 
to conduct successively each of said molds 
below the spouts of said second ladle, and 

20 said secondladle adapted to discharge by 
the spouts thereof an equal quantity of metal 

- through each of the pour-holes of the cope of 

30 

35 

40. 
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50 

55 

conduct each of said mo 

said mold, means for supporting said second 
ladle to hold the spouts thereof in a fixed 
position with respect to the mold occupying 
the casting position at and during discharge 
of metal therefrom and means for removing 
the mold from the casting position below said 
second ladle and replacing upon said con 
veyer at a certain distance from said Second 
mold. 

16. In an apparatus of the character de 
scribed, the combination with a ladle having 
a series of pouring spouts, and trunnions ar 
ranged with their central longitudinal axis 
in alinement with the spouts, means for sup 
porting said ladle by engaging the trunnions 
thereof, an endless conveyer arranged below 
said ladle, a plurality of molds, carried by 
said conveyer, each consisting of a drag and 
a cope of permanent unyielding material, 
and each cope having a series of pour-holes 
equidistant with respect to the spouts of said 
ladle, said conveyer s to successively 
of said ladle, and said ladle by the spouts 
thereof adapted to discharge equal amounts 
of metal during a uniformly maintained 
héight of the spouts with respect to the mold, 
through each pour hole of a cope of the same. 

17. In an apparatus"of the character de 
scribed, the combination with a ladle having 
a series of pouring spouts, divided into sec 
tions, one E. df the spouts, trunnions 
secured to the ladle and arranged with the 
central longitudinal axis in a linement with 

60 

the spouts, means for supporting said ladle 
by engaging, the trunnions thereof, an end 
less conveyer arranged below said ladle, a 
plurality of molds carried by said conveyer, 
each consisting of a drag and a cope of per 
manent unyielding material, and each 'cope 
having a series of pur-holes equidistant with 
respect to the spouts of said ladle said con 

ds below the spouts 

veyer adapted to successively conduct each 

s 

65. 
of said molds, below the spouts of said ladle, 
and said ladle by the spouts thereof adapted 
to discharge equal amounts of metal during 
a uniformly maintained height of the spouts 
with respect to the mold through each pour 
hole of a cope of the same. 

18. The combination with two stationary 
tiltable ladles, whereof the first one is adapt 
ed to continuously receive and to discharge 
metal at intervals, and whereof the second 
one by partitions having EYE is di- . 
vided into sections, each having a discharge 
spout, the partition-walls of said second ladle 
and its passageways arranged to permit of 
discharge of metal from said first ladle into 
one section of said second ladle and the en 
trance of the metal from the filled section 
into the remaining unfilled sections thereof, 
trunnions secured to said second ladle and 
arranged with their central longitudinal axis 
in alinement with the Spouts of said second 
ladle, means for supporting said second ladle 
by engaging the trunnions thereof, an endless 
conveyer arranged below said ladle, a plural 
ity of molds carried by said conveyer, each 
consisting of a drag and a cope of permanent 
unyielding material, and each cope having a 
series of pour-holes equi-distant with re 
spect to the spouts of said second ladle, said 
conveyer adapted to successively conduct 
each of said molds below the spouts of said 
second ladle, and said second ladle by the 
spouts thereof adapted to discharge equal 
amounts of metal during a uniformly main 
tained height of the spouts with respect to 
the mold through each pour-hole of a cope 
of the same. . . . . - 

19. The combination with two stationary 
tiltable ladles, whereof the first one is adapt 
ed to continuously receive and to discharge 
metal at. intervals, and whereof the second one by partitions having passage-ways is di-. 
vided into sections, each having a discharge 
spout, the partition walls of said second ladle 
and its passageways arranged to permit of 
discharge of metal from said first ladle into 
one section of said second ladle and the en 
trance of the metal from the filled section 
into the remaining unfilled sections thereof, 
trunnions secured to said second ladle and 
arranged with their central longitudinal axis 
in alinement with the spouts of said second 
ladle, means for supporting said second ladle 
by engaging the trunnions thereof, an end 
less conveyer arranged below said ladle, a 
plurality of molds carried by said conveyer, 
each consisting of a drag and a cope of per 
planent unyielding material, and each cope 
having a series of pour-holes equi-distant 
with respect to the spouts of said second 
ladle, said conveyer adapted to successively 
conduct each of said molds, below the spouts 
of said second ladle, said second ladle by the 
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spouts thereof adapted to discharge equal 
amounts of metal during a E. main 
tained height of the spouts with respect to 
the mold through each pour-hole of a cope of 
the same, means for removing the mold from 
the casting position below said second ladle 
and replacing upon conveyer, at a certain 
distance from said second mold and means 
for removing and replacing a cope upon a 

drag of each moldbefore reaching the casting 10 
position below said second mold. 
In witness whereof, I have hereunto set 

my signature in the presence of two sub 
scribing witnesses. 

EDGAR A CUSTER, 
Witnesses: 

THOMAS M. SMITH, 
WILHELM. WogT. 


