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To all ushorn it ma converni 
Be it known that I, JAMEs T3. LA in D, a 

citizen of the United States, residing in 
Ardmore, in the county of Montgomery and 
State of Pennsylvania, have invented cer 
tain new and useful Improvements in Cen 
trifugal Casting-Machines, of whicli the fol. 
lowing is a true and exact description, ref. 
erence being had to the accompanying draw 
ings, which form a part thereof. 
ši, present invention relates to certifi 

gal casting machines for forming pies or 
dike tubular castings, and has for its geliera? 
object to provide improvements in the cast 
ing apparatus adapted to facilitate the easy 
and expeditio?i remova? of castings frun 
the mold of the centrifugal casting machine 
in which they are cast. 
The various features of novelty which 

characterize my invention are pointed out 
with particularity in the claims Incxet to, 
and forming a part of this specification. 
For a better understanding of the ii "ention, 
however, and the advantages obtained with 
its use, reference should be had to té a .*- 
companying drawings and descriptive 3 uzat 
ter in which I have illustrated ail lese rived 
preferred embodiments of my invention. 
Of the drawings: 
Figure 1 is an elevation, with parts Froken 

away and in section, of a preferred for in of 
centrifugal pipe casting apparatus enrictly 
ing my present invention. 

Fig. 2 is a plan, with parts broken away 
and in section, of a portion of the apparatis 
shown in Fig. 1. 

Fig. 3 is a partial section on the line 3-3 
of Fig. 2. - 

Fig. 4 is an end elevation, with parts 
broken away and insection, of a portion f 
the apparatus shown in Fig. 2. A 

Fig. 5 is a partial sectional elevation of 
a portion of the apparatus shown in Fig. 1, 
illustrating a different condition of the a 
aratus from that shown in Fig. 1. 
Fig. 6 is a section on the line 6-3 of 

Fig. 1. 
Fig. 7 is a partial section taken situilarly 

to Fig. 1 illustrating a modified constric 
tion. 

Fig. 8 is a section illustrating a detail of 
construction of the mold employed with the 
modification illustrated in Fig. 7. 
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Fig. ( is a section taken similarly to Fig. 
l, showing a portion of the apparatias shown 
in that figure on a larger ? 

In the drawings. A represents a pedesta 
attle beli end of a centrifugal casting ma 
cline fir 'asting a metal pipe with a bell at 
ole et 1ºl. iº)!ler supports A’ for the rotary 
ile old 3 a re journaled in the pedesti 

A. 13 represents an integral bearing collar 
formel to the bell end of the revol vir 
nie fu l )i pe teoll body B which is directly 
ligage ly the peripheries of the support 
ing rollers A”. The bell end of thë pipe 
mol. 13 is closed during the casting opera 
tion by al re' 11") yatible cip shaped endi nember 
(º firmed ºf metal and detachably secure 
to the filold 13 proper as by means of the 
livot 't laiting bolts 13°. To facilitate 
the J2 i’i rei' iinsertion and ready removal of 
tilhe: i 'tau'r C from the moll B, the nemler 
() is preferally formed with a conical lody 
jº orti ) entering a conical portion of the 
main mold part B at the end of the mold 
(a vity it's lie!', and is provided with a flage 
at the lase of this conical portion which 
alts agaist the end of the mold boy 13. 
T li f'miny portion of the end uten 
set { } is rises al axial tubular boss (' 

stirrot illel y a dried sand core portion in 
the fºr ºf an annular collar C°, which is 
iro 'itle it its periphery with a ril ('8" to 
for te tsal packing groove S in the 
bell end if the cast metal pipe S. Advan 
tage i sy the collar C° is supported on a 
nen hier (* 1'emovably mounte Nn the boss 
(* aiii {'{omprising a tubula » J F'te y sur 
rolin ing the boss (”, and a radia flange at 
the oiti'i' (ind of the tubular polition. At 
its iner ei tle old end member C is 
forme with a bearing C' for a trunnion D' 
foi i'r « i the corresponding end of the 
1 eta l ( ) ring i "ogia ID. The end nember 
(' is als for' meel with a Spider portion hiv 
ing a collic: I opening C in its hub portion. 
The larger end of this conical 'opening is 
acijacent the mold cavity. 
The end member C is moved into the mold 

Ileinber 3, and removed frofin the latter, by 
raneans of at arm F, mounted to swing about 
a vertic: ; y is. As shown, the arm F con 
prises à cuit : L'al hub portion F*journaled ou 
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journaled at its ends in the pedestals A", 
and is provided between the ends witl an 
arin H" (see Fig. 3) connected by links, 
passing througll the openings A formed 
in the fram member A* to the cross head Tº 
'arried by the plunger l of it fluid pressin'e 
Enotor cylinder f, shown ns secured at sene 
end to the frame member A, 1 represents 
the pipe for induitting motive fluid to, and 
permitting its exhaust from the cylinder I. 

In operatiom tle mo?ive ?uid as admitted 
to the cylinder I is required to bring the 
arms Hip against the underside of the pipe 
S before fire spig tend of the latter leaves 
the supporting surface formed by the cylin 
trical body portion of tle molot member 13. 
The arms Elthen occupy the dotted line po 
sition marked H in Fig. 3. After the pipe 
is moved into the dotted line position shown 
in Fig. I and is disengaged from the retract 
ing means, more motive fluid is admitted to 
the cylinder to move the artins H into the 
dotted line position marked H in Fig. 3. 
"Fhe pipe S filen rolls off the arnus H on to the 
track rails K, provided to receive the cast 
pipe. The cyiider i is then operated to re 
???? arms H to the full line position 
showfin Fig. 3, and when an end member 
C, carrying a fresh cone collar (, is put in 
place and secured to tie Inold 3 the latter 
is in condition for a following cºasting opera 
tikin. 
Where the pipe cast is cylindrical and of 

uniform thickness fron end to end, as is 
usually the ''ase with thin pipes, such us the 
pipe SA, shown iu Fig. 7, the modified form 
of apparatus, shown in Figs. 7, 8 and 9 may 
be sed. The pipe retracting meals proper, 
shown in Fig. 7, comprises it stem Gise 
caired to a iding carriage (G° which may 
be mounted anti operated as is the carriage 
(; in the constriction first describel. The 
stem G is provided, as show, with a single 
gripping lever Gº" pivoted to the stens G", 
and the latter is also provided witl a sta 
tionary claw G" which engages the outer 
sIrface of the pipe, the latterleingrgrippe 
between the claw (i and the roughened 
portion ( of the ever G' in the pie with 
drawal operation, The lever G is on 
nected by a pin and slot connection G' to a 
lever G pivoted to a collar G sliding on 
tle stem G*. The levers G* and G* are 
this connected and are automatically ad 
jnsted in the pipe gripping and releasing 
operations in the sume manner a8 are the 
levers G and G' in the construction first 
described. To provide the clearance space 
necessary to permit of the movement of the 
claw G into the pipe engaging position 
shown in Fig. 7, the mold end member CC 
is formed with a projection C". The latter 
is in the form ? a portion of a cylinder 
and is received in a corresponding ??hàpéí 
recess B formed in the main pipe mold 

rember BB when the mold is in the as 
semble? F??? for casting. The inner surface of the projection C then forms a 
portion of the cylindrical wall of the mold 
ef.,'Vity, 

While in accordance with the provisions 
of the statutes I have ????????????? and de 
seribed the best forms of apparatus em. 
bodying my invention now known to me it 
will be apparent to those skilled in the art 
that changes may be made in the form of 
the apparatus disclosed without departing 
from the spirit of the invention as set forti 
in the appended claims and that certain 
features of my invention may sometimes be 
used to advantage without the correspond 
ing use of other features, 
Having now described my invention, what 

I claim as new and desire to secure by Let 
ters Patent, is: 
in a centrifugal casting apparatus, the 

combination with a mold body and a sup 
port in which said body is rotatably mount 
ed, of all end inenber adapted to be insert 
ed in and detachably secured to said mold 
lbOdly and means for moving said end mem 
lier into and out of the mo?a body compris 
ing a pivoted arm mounted to turn about 
an axis transverse to, and at one side of the 
axis of said mold body. 

2. In u centrifugal casting machine, the 
combination with a rotatable noid body and 
all support in which it is rotatably mounted, 
of an end member for removably closing one 
end of the mold, means for noving said end 
anember from the position in which it closes 
the mold body end into a position out of 
alinement with the moid body, comprising 
an arm pivoted to turn about the axis trans 
verse to, und laterally displaced from the 
axis of the mold. 

8. In a centrifugal casting apparatus, the 
combination with a mold lody and a sup 
port in which said body is rotatably mount 
ed, of an end member adapted to be inserted 
in and detachably connected to said mold 
body, and means ????? moving it into and out 
t???? E. mold body comprising a pivoted arm 
morted to turn nout ara axis transverse to 
indl at one sicle of the axis of said pold 
botly, ind neans mounted on said aim and 
aljustible with respect to the arm in the 
direction of the axis of said body in one 
position of said arr connecting the latter to 
said member. 

4. In a centrifugal casting machine, the 
contination with a rotatable mold body and 
a support in which it is rotatably motinted, 
of an end member for removably closing one 
end of the mold, and means for moving said 
end member from the position in which it 
closes the moid end into a position out of 
alinement with the mold body, comprising 
an arm pivoted to turn about an axis trans 
verse to and laterally displaced from the 
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axis of the mold, and a pivotal connection 
etweel said urm und ellt member etaxiul 

Witin ti}e r?hol«l YY`lhen th)te ehdi ?raemlet is in 
its anoid closing position. 

S. In a centritingal casting milline, the 
combination with u rotatable moll body und 
a support in which it is rotatably mounted, 
of an eind nienber for renovably closing one 
encl of the moll and formel with : certicttl 
opeling “ in Nial with the moll und laving 
its large' s: il-djacent the mold cavity, an 
arma pivot:} to turut about an Axis trans 
verse To ait laterally displaced from the 
mold axis uld provided with a conical stud 
received in sail conical opening. 

8. In a entrifugal casting machine, the 
colubilation with a rotatable mold body an 
a support in which it is rotatably mountetl, 
of an end member for removably closing 
ie enºl of the mold und Ileans for moving 

said met ber into and out of its mold clos 
ing positioni gen prising a member MuUvable 
relative to suid support pivotully connected 
to said end thenber to permit the end men 
ber to turn with said mold body without dis 
connecting skid metabers, 

7, at a centrifugal casting machine, the 
combinatioi) with a rotatable mold body and 
a support in which it is rotatably mounted, 
of an endi member for removably closing one 
end of the mold and means for moving said 
nearlier into and out of its mold closing po 
sition cornprising a member novable rela 
tive to saidi support pivatally connected to 
said end member by means of a conical stud 
carried by one of said members and a coni 
cal bearing for the stud formed in the other 
member to permit tihe end member to turn 
with said mold body without disconnecting 
said members. 

8. In a centrifugal pipe casting appa 
rastus, Éhe conxubinationa eith a rota?ableu 
bular mold body, of an end member detach 
ably secured to one end of the mold body 
and provided with a portion projecting into 
the hold cavity, and ???#i?? a tubular metallie member renovably mounted om 
said projection, and R frangible core8 por 
tion secured to said Eiletsilic member. 9. In a centrifugal casting apparatus, the 
combination with rotatable mold body, of 
an end member detachably secured to one 

55 

end of said moid body and provided with a 
projection extending centrally into the gold 
ëavity and e tubuiar metallic Inereber re 
saoy?illy mounted on said.projection and 
provided with a radial flange adjacent the 
snd of the mold cavity and a frangible col 
a surrounding said tubular member. 
10. In ceutrifugal pipe casting machine, 

the combination with a rotating mold body 
and the support in which said mold body is 
journitied of a removable end member, for one eind of ths Inold, a pipe extracting plun 

$3 ger movable Axially of the mold toward and 

tyv ay fron, the (peu endl of the mold, indl 
bipe gripping means carried by said plun 
ge’. 
11. In a centrifugal pipe casting incline, 

the combination with a rotating old body 
and a support in which said hold body is 
journaled, if a removable end menter for 
(losing one en of the moll, means for mov 
ing it between its II old closing position and 
: position in which it is out of aliennent 
with the model body, a pipe extracting pin. 
ger novable axially of the molel toward and 
away from the open end of the mold, and 
pipe gripping means carried by said plun 
ger. 

12. In centrifugal pipe casting apparatus 
comprising in combination a rotating molkl 
body, an end member closing one end of the 
mold in the casting operation, means for 
moving sail end member between its mold 
closing position and a position in which it 
is out of a linement with the mold body, 
meus for forcing a pipe cast in tle nold 
axially out of the latter through the end of 
the mold closed by the end member during the casting operation, and means for eligig. 
ing said pipe when moved out of the ?amel moving the 
ment with the mold. 

13. In centrifuga pipe casting apparattis, 
the combination with a rotatable molci, of pipe extracting means comprising a part 
novable axially of the mold, and pipe grip. 
ping means carried thereby and automati 
cally actuated by the movement of said part 
toward and away from the mold to gripant 
release the pipe, 

14. In centrifugal pipe casting apparatus 
the coubination with a rotatable mold, of pipe extracting means comprising a rod 
movable axially of the mold, a pipe grip 
ping lever pivoted to said roc, a collar slid 
bly mounted on s?id rod, and a second 

lever pivoted to said collar and to the first 
meationed ever. 

15. In centrifugal pipe casting apparatus 
the combination with a rotating mold, of 
ipe extracting means comprising a mem 

: movable axially of the mold, a pipe 
gripping lever pivoted to the said ????????????? 
a part slidably mounted on the members and 
a second levérpivoted to said part and to 
the pipe gripping lever. 

16. In centrifugal p pe casting apparatus 
the combination with a rotating mold, of 
pipe extracting means comprising a mem 
lver movable axially of the mold, a pipe 
gripping lever pivoted to the said member, 
a part slidably mounted on the member and 
a second lever piyoted to said part and con 
nected to said pipe gripping member by a 
pin and slot connection. .??** 

lf. In centrifugal pipe casting apparatus 
the combination of a rotating mold ind the 
support is which it is journaled, a pipe ex- SQ 
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tracting plunger novable axial?y of the 
mold, and pipe gripping means carried by 
said plunger and comprising a lever ha vingr 
a portion adapted to engage the inner wall 
of the casting and a second lever engaging 
the mold on the movement of the plunger 
into the pipe gripping position and shift 
ing the first named lever into engagement 
with tle inner wall of the pipe. 

S. It centrifugiul pipe casting apparatus 
tile comination of a rotating mold and a 

r 

5. 

body in which, it is journaled, a plunger 
movible axially of the mold an Jipe grip 
ping means carried by said blunger con 
prising a lever having a portion adapted to 
engage the inner wall of the casting and a 
second lever automatically adjusted by the 
movement of the plunger into the pipe grip 
ping position for shifting, the first named 
lever into engagemen with the inner wall 
of the pipel, JAMES B. LADD 


