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To all whom, it may concern: 
Be it known that I, FRED N. CLINE, a 

citizen of the United States, residing at 
Chicago, in the county of Cook and State 
of Illinois, have invented certain new and 
useful Improvements in Casting-Machines, 
which are fully set forth in the following 
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specification, reference being had to the ac 
companying drawings, forming a part 
thereof. 
The purpose of this invention is to pro 

vide an improved structure for casting 
metals in metal molds adapted for substan 
tially continuous operation. 

It consists in the elements and features 
of construction shown and described and 
their combinations as indicated in the claims. 

In the drawings:-Figure 1 is a vertical 
section axial with respect to the mold-carry 
i)g membér of a structure embodying this 
???. Fig. 2 is a section at the line 2-2 on Fig. 1, a portion of the mold-carry 
ing wheel and its molds being broken away 
to reduce the compass of the figure. Fig. 3 
is a vertical section of the pouring device 
and mold in conjunction therewith, axial in 
respect to such mold and pouring device. 
Fig. 4 is a detail section at the line 4-4 on 
Fig. 3. IFig. 5 is a detail front elevation of 
the inner nold sections, showing the upper 

.. endl portions of three of said sections broken 
out, from the remainder. IFig. 6 is a top 
plan view of two consecutive molds. Fig. 7 
is a detail section partly at the line 7-7, 
and party at line 7-7 on Fig. 3. Fig. 8 
is an elevation of a device employed on each 
told for encountering the mold closing shoe 
for closing the mold. Fig. 9 is a section at 
the line 9-9, on Fig. 3. Fig. 10 is a detail 
section at the line 10,-10, on Fig. 1. Fig. 
11 is a detail section at the line 11-11, on 
Fig. 1. Fig. 12 is a detail section at the line 
12-12, on Fig. 1. Fig. 13 is a detail sec 
tion at the line 13-13, on Fig. 12. 
The structure shown in the drawings is 

designed as an improvement upon a casting 
machine for which Patent No. 928,246, was 
granted to me July 20, 1909, and in respect 
to general arrangement and many details of 
construction, it is substantially the same as 
that shown in said patent, and in respect to 
these general features and details it will be 
described only so far as necessary for under 
standing of the features constituting the 
present invention. 

Specification of Letters Patent. Patented Apr. 1, 1933. 

The machine as a whole comprises a base 
plate, 1, upon which there is ? 
bearing table, 2, which, at its center, sup 
ports the central standard, 3, of a cupola, 4, 
from which the molten metal is designed to 
be supplied to the molds which are mounted 
upon the mold-carrying element, which is a 
horizontal wheel, 5, mounted for rotation 
about the axis of the standard, 3, on the ball 
bearing table, 2, said wheel being centrally 
apertured for, and adapted, if desired, to be 
journaled upon, the central cupola standard 
3. The means for rotating this wheel about 
its vertical axis are not shown. It may be 
understood that it is rotated by any con 
venient means adapted for arresting it in 
any point in its rotation, as may be required 
by the exigencies of the process of casting. 
The molds, 6, of which a multiplicity are 
mounted upon the periphery of the wheel, 
5, are substantially of the construction 
shown in my said former patent, each com 
prising a member 7 mounted rigidly upon 
the wheel, 5, and a member, 8, hinged to 
said rigidly mounted member for opening 
and closing the mold. Each of the hinged 

ected a ball 
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members is provided with an anti-friction 
pulley, 9, for encounter with the mold-clos 
ing canns i0, of which one is shown at one 
side of the machine, a similar and similarly 85 
positioned device being shown at the oppo 
site side of the machine, it being intended 
that the machine shall have at least these 
two operating stations where molds will be 
filled as the wheel revolves to carry the 
molds past said stations respectively. Each 
of the cans 10 is extended so as to hold a 
plurality of molds closed at one time. As 
illustrated, the extent of the cam is such as 
to hold four molds completely closed while 
ithe fifth one is engaged and being closed. 
Thiis eam plate is mounted by means of a 
plurality of stems 11, 11, which extend 
through horizontal side-bearings in a rigid 
post, 13, springs 14 being coiled about said 
stems and reacting between the post and 
the eam plate för holding the cam plate 
thrust toward the axis of the mold-carry 
ing-wheel; for pressing the hinged mold 
members which are engaged by it into closed 
position with the amount of force deter 
mined by the tension of the springs, 1-4. 
The molds are designed to be tripped open 
after they have traveled past the can 10, 

I and to a sufficient distance from the point 
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at which they were filled when shut by the 
cam, so that the casting is sufficiently cooled 
to retain the form after the mold is opened, 
and any convenient means not shown may 
be provided for thus opening the mold, the 
means shown in my former patent being 
suitable. At the point in the travel of the 
molds with the mold-carrying wheel at 
which it is considered suitable to open the 
molds, there is provided an endless con 
veyer, 15, which extends under the path of 
the moids for receiving the gastings dropped 
therefrom, and carrying then away to a 

5 
proper point for deposit. 
The cupola, 4, is supported upon the post 

or central standard 3, by means of a spider 
or skeleton urn, 16, which is hounted upon 
the top of Said post, and terminates, ii) an 
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annular top flange, 17, on to which the an 
nular base 18 of the crucible shell is bolted. 
said base having its central opening pro 
vided with a trap botton, 19, adapted to be 
withdrawn to permit the dumping of the 
contents of the cupola, when so desired, such 
dumped contents being received in the skele 
ton urn or spider, 16, and removed through 
the openings between its skeleton arms. 
The cupola comprises a cylindrical chamber 
20, terminating at the upper end in a re 
duced cylindrical mouth 21, for discharge of 
gases, and at the lower end, in a melting 
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ers, 26, of which four are shown distributed 50 

chamber 22, which is enlarged in diameter 
intermediate its upper and lower ends, being 
in general comprised of two cone frust, uns 
mounted with their larger bases together, as 
seen clearly in Fig. 1. The entire cupola. 
structure is lined with fire-brick 23, the bot tom having such fire-brick lining 24, being 
made crowning, so that the liquid metal will 
flow of therefrom for discharge through 
spouts 25, which are provided and distrib 
uted about the axis of the cupºla in nu uber 
and position corresponding preferably to the 
number and position of the stations at which 
the Inold-closing cams 10 are provided and 
an operator is to be stationed. 
The melting of the metal in the cupola is 

designed to be effected by means of oil burn 
about the circumference of the melting 
chamber of the cupola, and discharging ra 
dially and downwardly thereinto for in 
pingement upon the metal in the lower part, 
of said chamber. Said oil burners are all 
connected to an air-supply trunk, 27, and an 55 

60 

oil supply trunk, 28, for producing a proper 
admixture of air and gas to effect perfect 
combustion without the other supply of air to the cupola. For starting the melting, it 
may be desirable is use charcoal or coke 
placed in the bottolin of the cupola, and suit. 
ably moistened by a combustible liquid so as to be readily ignited by a lighted tapes 
thrown into the crucible, and for supplying ii 
air for stich combustion, one or more of the 

1957,588 

burners may be employed as a blower, the 
oil supply being cut off from it for the time being. Also, in the ordinary, operation of 
the furnace, under sonne circumstances it 
may be found desirable to operate one or 
more of the burners as blowers only-that is, without admitting oil thereto. 
The cupola is represented as extending up 

through the roof 30 of the building in which 
it is located, for the discharge of gases, and 
from the roof there is suspended, by means 
of a pipe structure 31, an annular platform 
32 encoln passing the cupola above the coln 
bustion chamber for accommodating the at 
tendant who will supply the ore to the cupola. 
through the latter door 33. 
The molten metal is designed to be drawn 

from the discharge spouts 25 into pourer's 
35, which are, in effect, crucibles adapted to 
be kept hot by oil bui'ners, 36, with which 
they are respectively provided, stich burners 
being supplied with oil and air by flexible 
pipe connections leading from the trunks, 27 
and 28, respectively. These metal recepta 
cies or pourer's 35 ai'e provided in number 
corresponding to the number of stations, and 
are mounted for swinging in a horizontal 
plane about the axis of the mold-carrying 
wheel, so that their poll ring spoits 37 may 
Overhang and follow through their swinging 
novement, the path of the holds to be filled. 
For nyunting these poure's, they are each 
collected by a ladius rod 39 with the cen 
tral post or standard, 3, such connection be 
ing pivotal at the center of said post, as here 
inafter imore particularly explained. These 
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adius rods, however, are not relied upon 
for lholding tine weight of the pourers, but 
for that purpose i here is formed on the 
miold-cartying wheel an annular track flange 
4.0. and each of the pol! rei's is provided with 
t\v () wheels 41 resting upon such track. 
The mells are each provided with faring or funnel-shaped, but horizontally oblong 

receiving mouths 42, said mouths being ren 

05 

0. del'ed oblong by elongation tòward each 
other in the line of the circumference of a 
circle about the axis of the mold-carrying 
wheel, the radius of such circle being less 
than the distance from said axis to the part 
ing plane of the noids; from which it re 
Sults that the meetings of said elongated 
funnel-shaped anmouths, being in the circum 
ference of Such circle are positioned on the 
inheimbel's of the funnel-shaped mouths which . 
pertain to the fixed members respectively of . 
the molds. The discharge spouts 37 of the 
poun'er's termitate for causing the path of 
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25 
disaharge of the iuolten metal therefrom to 
inte'sect said circle at which the meetings, 
of the elongated funnel mouths of the molds 

situated, that is, so that the strean of 

R322tiñgs, This Briables the GF3Faitor te. 
in metal will be carried by the swing 

of the pe A ATKer i a path. Ywhich will cross 
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pass from mold to mold in pouring with 
out interrupting the flow of the metal; and 
when the molds are of such a capacity that they can be filled substantially during the 
length of time occupied by the molds in 
passing 8 given point in their travel with the 
carrying wheel, the operator needs only to 
watch the molds and swing tie pourer a lit 
tle one way or the other, so as to pass from 
one mold to the next immediately upon the 
completion of filling of each; that is, he will 
need only to accommodate the varying time 
of filling different molds by a little move. 
ment of the pourer one way or the other. 
When the molds are of such capacity that the 

h of time required for filling them is 
materially greater than the time which they occupy in passing a given point, the opera 
tor will be able to avoid either interrupt 
ing the rotation of the carrying wheel or 
interrupting the flow of metal for a consid 
erable time, because there are at all times four molds in position and condition for 
filling, and by beginning to pour with any 
açk of the closing cam, the operator may? 

swing: the pourer so as to remain with the noid until it is filled. Then swinging back 
30 

to the next following mold, the same process 
may be repeated tuntil the margin afforded by 
the length of travel of the molds past the 
cam is exhausted. It will then be necessary 
to halt the carrier while filling the remain 

49 

permit it to be filled before escaping the 
clam, and will swing the pourer from that 
point back successively over the molds which 
are engaged with the can until he has filled, 
a "?hold which has just entered behind the 
cam and been closed thereby. It will then 

45 

while additional molds enter behind the can 

the carrier so as to avoid any loss of time 
55 

the cam, after which it may be started 
and the order of operations repeated. When 
the capacity of the molds is such that each 

der of the molds which are engaged with 

mold can be filled in less. time than is occu 
pied by its travel past a given point, the 
operator will swing the pour'er so as to be 
gin filling with the mold which is nearest 
to the point for passing out from behind the 
cam, provided it has yet stiflicient travel to 

be necessary to interrupt the flow of metal 

and are closed ready for filling. Usually 
it will be impossible to increase the speed of 

by reason of the molls filling in less time 
than they pass a given point. And simi 
larly, when all the molds are alike, it may 
be preferred to slow tip the rotation of the 
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mold carrier for molls which require more 
time in filling; but the opportunity for 
swinging the pourer over the full range of 
the mold-closing can adapts the machine to 
be openated with the minimum loss of time 
and millinium number of interruptions of 
either, the rotation of the carrier, or the flow 

B. 

of the metal, when either the molds are too 
small or too large to permit the necessary 
adaptation of the speed of the carrier to the 
time required for filling, or when the car 
rier has molds of a variety of sizes at dif 
ferent parts of its circumference, so that it 

7. 

is impossible to accommodate all of them 
by adjusting the speed of the carrier. Th? particular means shown for pivotally 
connecting the radius rod to the ?center post, 
8, consists in making in the posts, at points 
corresponding to the position of the radius, 
apertures 3 of angular extent, correspond 
ing to the necessary swinging of the pourer, 
inserting through said slots a pivot plate 45, 
whose length is equal tó, the exterior diam 
eter òf the post, so that its eindls lodge upon 
the lower margins of the slots and are flush 
with the outside of the post. Reinforcing 
plates 46 are bolted onto the outside of the 
post to make 
caused by the slots, and these reinforcing 
plates have slots 46 only sufficient in width 
to permit the emergence through them of 
the radius rods, the slots 3' being in verti 
cal width as much greater than that, as the 
thickness of the pivot plate 45, so that the 
reinforcing plates lap the ends of the pivot 
plate, and retain it in the post. The radius 
rods having their inner ends flattened are 
inserted through the slots in the reinforc 
ing plates and post, and the pivot pin 47 is 
inserted through them and through the 
plate from the upper end of the post. 
In order to facilitate the cooling of the 

molds, and also to reinforce then against 
liability of warping, they are provided with 
exterior vertical ribs 48, which tend to form 
vertical channels, tending to induce upward 
circulation of the air through them, be 

good the loss of strength 

75 

80 

85 

90 

95 

100 

105 

tween the ribs and thus increase the cooling 
effect, in addition to the ordinary increase 
(lite to the increase of the radiating surface. 

In order that the material flowing from 
the spot it of the porer lay be delivered cen 
trally into the mold with minium liability 
to be lodged upon the margin of the opening, 
with the resilting tendency to clog the same 
by cooling in that position, it is desirable 
that the spout Shot (1 extend a little down 
Ward in the flaring funnel mouth-piece, as 
seen in Fig. 3, and in orde: that it may thuis 
extend and stil perinit, the Inolds to travel 
past it, the bridge or partition between the 
cºnsective funnel mouths at the mceting 
point is provided with a slight noteh 49, 
which makes a path for the lower lip of the 
spºtt, 8 the nolds travel past it or as the 
filler is swing from mold to hold, as tie 
scribel. I'ö?' ('losing ile spout of the pourer, (lere 
is shown a device, which is also shown inly 
latent, No. 928,26, consisting of the plug 
(53, carried in a slide-bar 64, mounted in the 
bracket artin 65, and operated by a lever 66. 
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In order that any metal in the funnel 
mouth of the molds, which may be lodged 
thereon by splashing and solidified thereon 
so as to constitute a sprue or jet on the cast 

5 ing, may not operate to impede the dis 
charge or delivery of the casting from the 
hold, the hinged member 8 has the mouth 
piece torned with the inner wall substan 
tially vertical at the parting plane of the 

10 two membel's, as seen in Fig. 2, so that the resulting sprite is prevented from being 
wider than the opening between the mold 
members when the member 8 is swung open 
to the limited extent permitted by the close 
sseiablge of üle nolds. 
in order that there may be mounted upon 

the old-carrying wirect as many molds as 
possible, Yoiding was te inter Yals between 
them, the aige of each nold is accommo 
dated by a recess in the proximate side of 
the adjacent mold, as seen in Figs, 5 and 6, 
the hinge and swinging member of all the 
molds being exteriorly in general of cylin 
drical for in, so that the proximate sides of 
said hitige tie, I bei's cuí. I've away from each 
(tler at th: closed position of the nold. 
This provisit j for accommodating the 
linges does oi interfere with sufficiently 
free pening of he holds for discharging 
tlhe castings. - 

Since it is important that all of the molds 
which, a'e engaged belind ille closing cam 
:lt :iny () e tille shall be held fillly closed 
by the can, it is essential that the can is not 
held back is any one of the molds out of 
contact with the other's. This involves Sub 
stantial unifornity in the dimensions of all 
the holds heast ring rol) the oute' side of 
the circumference of the roll upon each mold 
which bears against the call radially in 
ward, and in fact, Sulistantial lifornity in 
the distances froiu said oute side of the rol 
to the axis of the carrie'. Perfect uniform 
ity in dimensions, it is well understood, will 
not resta?t in the ordinaty process of casting 
or forging the molds, slight variation in the 
shrinking in cooling being unavoidable and 
the size when cast, due to variation arising 
from 'apping the flasks. In order to coin 
pensate for this variation, so as to make the 
outer side of the circuiference of the rol 
which be:)is against tie can in a cases 
equi-distant from the axis of the carrier, the 
Pollon each mod is journaled on a spindle 

20 
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and lower ends in forked lugs 51, projecting 
from the outer or hinged member of the 
mold, the fork slot being narrower than the 
diameter óf the shaft 50, and said shaf 
being lattened as show at 52, for suficient 
distance to admit the shaft into the slot in 
which it has a range of sliding movement 
towaid and froii the parting plane of the 
mold members. The ends of the shaft, 50 
are each provided with a notch. 54, and into 

4. 

, , , 

or shaft 50, which is mounted at its upper 

,057,528 

the mold member there is screwed an adjust 
ing bolt 55, having its head 56 adapted to 
engage the notch 54, so that by screwing the . 
ibolts 55 in and out, the shift 50 may be 
adjusted in and out.--that is, toward and 
from the parting plane of the mold men 
bers, being held safely at all positions by the 
bolts whose threads may be fitted tightly 
enough to be secured against being jarred 
out of adjustment. The heads 56 may be 
provided with radial apertures 57, so that 
they hay be rotated by means of a pin to 
adjust the shaft and thereby position the roll 
on each mold propei'iy, coinpensating for 
any difference in size of the molds or inac 
curacy in the carrier, and causing all the 
melds to be held fully closed by the cam, 
preventing any one froy holding the cana 
away froni the rol i Gf others which may be 
engaged at the Sane title. 

claim :- 
1. in a casting unaciline, in combination 

with a cili pola ha Ying a centrali support, a 
mold carrier mounted for horizontal rota 

90 tion about sich Sup}Urt; a plurality of 
inholds lounted on the cariier in circular 
series allout the axis of rotation of the car 
Pier; a poiurer mounted for receiving metal 
from the cupola and Swinging about said 
axis, and having a discharge which over 
hangs the path of the noids, the molds 
having receiving funnels extending toward 
each other and meeting in the path of dis 
charge of the metal from the pourer and 
having their bottons sioped up from the 
ned entrance to the liceting point of said 
funnels. . . " 

2. În a castitg machine, in combination 
\\iti a cupola and its support, a mold-car 
lier not?ted for horizita rotation about 
the Slipport ; a plurality of molds on the 
carrier in a circuial series about the axis 
thereof, a Poul'ar land unted for receiving 
Metal f'Gja) the ctu pola and swinging about 
said having a discharge spout which 
te'nin tes overhanging the path º of the 
nne «is, he inoids ha, ving receiving funnels, 
into \\ hici the spotit, terminal protrudes, 

extended toward each other and illeeting in the path of said spout 
terminal, and being lotched at their meet 

the full els beitag 

ings to clear the path of iho spout. w 
3. ii) a casting inachine, in combination 

with a cupola having a central support, a 
Bold carrier mounted for horizontal rota 
tion , about strich suppo}ºt; a , plurality of 
holds on the . . 

for receiving niet al from the cupola sw 
ing abolt said axis, :d having a lisei: 
?{} which {8}{88 Ox} 
Yail of the 1}{}|{is síajace corºs 
irag tG2 a pluralii ldis, ahad, axia: 
hold such plura a){}ids closed 

einent of tia 
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'arrier in a circular series 

about the axis thereof; a pourer mounted 
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about the axis of the carrier being sufficient 
to reach with the spout all the molds which 
are closed at one time. m 

t. In a casting machine, in combination 
with the t’u pola having a centrali support, a 
ball-bearing table concentric with such sup 
jort: a nold carrier -mounted for rotation 
about the support on the ball-bearing table; 
a piirality of Jnolds on the carrier in a cir 
cular series about the axis of rotation; a 
poi l'ers Ipported upon the carrier; a radius 
J's pivotect to the central cupola support 
; it "(...nected to the pourer for controlling 
its move theat in a circular path about the 
axis (if the carrier, the pourer having a dis 
chirge spout which overhangs the path of 
the holds and brovided with means for 
swinging it in said path at will. . . 

with a cupola having a central support; a 
fixed table ha ving a ball-bearing concentric 
with the cupola support and ¥ the sa me; a mold-carrying wheel mounte 
for rotation about the support of such ball 
bearing; a mold-carrier pivotally connected 
to the support for rotation thereabout over 
hanging the mold-carrier, the latter being 
provided with a circular track, and the 
pourer being provided with wheels for trav 
eling on such - track, whereby the pourer is 
stupported on the carrier, the cupola having 
a central discharge spout overhanging the 
pourer for supplying the latter From the 
former; ühe porerhavinga discharge spot 
overhanging the path of the molds, and 
means for swinging the pourer at will about 
the axis of the carrier. 

6. In a casting machine, in combination 
with a cupola having a central support, a 
inhold-carrier mounted for horizontal rota 
tion about such support; a pourer located 
above the carrier in position to receive metal 
from the cupola, pivotally connected to the 
support for horizontal totation thereabout, 
and having its discharge overhanging the 
path of the molds on the carrier: the carrier 
having an annular track and the pourer 
ha ving wheels which travel on such track, 
whereby the carrier supports the pourer; 
the pivotal connection of the pourer with the 
central support consisting of a radius rod, . 
the central support being tubular; a pivot 
plate lodged within the tubular support, the 

5. In a casting machine, in combination 

held closed at filling position while the car 

latter having an aperture through which the 
radius rod enters for connection with the 
pivot plate. 

7. In combination with the central tubu 
lar cupola support having opposite lateral 
apertures; a pivot plate adapted to be en 
tered through said apertures and having its 
ends, lodged upon the margins thereof; rein 

60 

forcing plates applied outside the tubular 
support lapping said apertures and the ends 
of the pivot plate for retaining the latter, 
said reinforcing plates having apertures 
corresponding to the remaining uncovered 
portion of the apertures in the support; the 
radius rod which enters through said aper 
tures for connection with the pivot plate. 

8. In a casting machine, in combination 
with a rotary mold-carrier and molds mount 
ed thereon, having each a member hinged 
for 'opening and ?????????? the mold; a clamp 
ing shoe by which the molds are closed and 
isier rotates, said shoe being extended to hold 
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75 

a plurality of molds closed at the same 
time; abutments mounted movably on the 
molds respectively, against which the shoe 
bears to hold the molds closed, and means 
for adjusting said abutments. . 

9. In a casting machine, in combination 
with the rotary mold carrier, a plurality of 
molds mounted thereon comprising each a 
member hinged for opening and closing the 
mold; a shoe by which the molds are closed 
and held closed as the carrier rotates, said 
shoe being extended to engage at the same 
time a plurality of molds; abutments on the 
respective molds by which the shoe engages 
the hinged mold members: shafts on the re 
spective molds which carry said abutments, 
said shafts being mounted on the respective 
mold members for lateral movement toyard 
and from the shoe, and having their ends 
notched; and bolts' screwed into the mold 

80 - 
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members having heads which engage the 
notches of the shafts to carry the latter in 
and out as the bolts are screwed in and out. 

In testimony whereof, I have hereunto set 
my hand, at Chicago, Illinois, this 30th day 
of January, 1911. 

FRED N. CNE. 
Witnesses: 

CHAS. S. BURTON, 
M. G. ÁDY. " 
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