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5 Claims,

This invention relates generally to tile form-~
ing machines and in particular to a forming
machine for making elbow tile.

Elbow tile is commonly used in water and
sewage systems. This tile is generally formed
with about a ninety degree angle bend having a
socket portion at one end. In forming the el-
bows by machines now in general use, appreciable
length has been required in the elbow to obtain
the ninety degree angle bend due to the con-
struction of the forming dies. This length of
the elbow is oftentimes objectionable in the in-
stallation of the elbow in a pipe system because
of the additional space required in making a
ninety degree angle connection. As a result,
ninety degree elbows of short length are gen-
erally made by hand whereby their cost to the
ultimate user is materially increased.

It is an object of this invention, therefore,
to provide an improved forming machine for el-
bow tile.

A further object of this invention is to provide
an elbow forming machine which is capable of
making an elbow having a ninety degree turn
within an over-all length much less than is now
made by commercially available forming ma-
chines.

Another object of this invention is to provide
a forming die for elbows of a construction such
that short elbows can be manufactured on a
production basis and as economically as long
as elbows are now being manufactured.

A feature of this invention is found in the
provision of an elbow forming machine having

an outer die shell and an inner die member, in

which a separate portion of the outer die shell
is integrally formed with the inner die member
for movement therewith into and out of assembly
relation with the outer die shell. - On removal
of the inner die member from the outer die shell,
the opening in the outer die shell for receiving
the separate outer die portion, provides a space
through which the elbow being formed can be
turned in its passage outwardly from the forming
machine.

Another feature of this invention is found in
the provision of an elbow forming machine in
which an outer die shell has a cut-away portion,
and with the portion removed from the cut-away
portion, being rigidly mounted on an inner die
member for movement therewith into and out
of assembly relation with the outer die shell.
'The removed portion, in such assembly, fits with-
in the cut-away portion to complete the outer

die shell, and recesses and ribs thereon coact
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with recesses and ribs on the outer die shell to
seal the junction zone bhefween the removed por-
tion and the outer die shell against the outward
passage of issue. The removed portion is inde-
pendently locked with the outer die shell against
lateral movement relative thereto, and is releas-
ably locked with the inner die member in as-
sembly relation with the outer die shell.

Further objects, features and advantages of
this invention will appear from the following
description when taken in connection with the
accompanying drawings, in which:

Fig. 1 is g fragmentary side elevational view
of an elbow forming machine embodying the die
construction of this invention, with certain parts
being removed and other.parts being shown in
section for the purpose of clarity;

Fig. 2 is an enlarged sectional view as seen
along the line 2—2 in Fig. 1 showing the outer
die shell and inner die member of the forming
unit in assembly relation;

Fig. 3 is a transverse sectional view taken along
the line 3—3 in Fig. 2; and

_Fig. 4 is an exploded perspective view of the
elbow forming die unit of this invention.

With reference to the drawings, the die unit
of this invention is illustrated in Fig. 1 in as-
sembly relation with an elbow forming machine
having an upright clay pot or cylinder 10 pro-
vided with an associated mud head or piston
f1. Secured from the lower end 12 of the cyl-
inder 181is an outer die shell 13 of a flared shape
converging inwardly toward its lower end and
terminating in & tubular outlet portion {4. Ex-
tended transversely across the upper end of the
outer die shell I3 is a spider member 16 of an
open construction having supported therefrom
in a centrally located position a threadable stem
{7 for threadably engaging a sleeve or core bell
8. The lower end 20 of the core bell 18 (Fig. 2)
projects within the outlet portion 14 in a con-
centrically spaced relation therewith.

Receivable within the outlet portion {4 is an
inner die member, designated generally as {9,
having a body member 2{ of a substantially in-
verted cup shape integrally formed with a lat-
erally extended annular flange 22 on its periph-
eral rim and with an upwardly projected annular
wall 23 on its bottom or base portion 24. The
ammular wall 23 is of a size corresponding to the
core bell 18 so that when the inner die member
{9 is receiyed within the outlet portion {4, in

- assembly relation with the outer die shell {3,

“the wall 23 is engageable with the lower end
55

20 of the core bell 18 so as to constitute a down-
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ward extension thereof. In this assembly the
lateral flange 22 is received in close contact with-
in the bottom end 26 of the outlet portion 14,
so as to close such outlet.

The inner die member {9 is supported for
movement into and out of assembly relation
with the outer die shell 13 by the provision of
means including a cross-head unit, indicated
generally at 27, which is actuated for up and
down midverent by suitable mieahs (not showi)
and adapted to be locked against downward
movement when the inner die member 19 -is
within the outer die shell (3.

107

As thus far explained, the formiyig: ‘Madhine

is of a commercially available type and-in the

forming of elbow tile and assuming the inner

die member 13 in assembly ‘rélation within: the -

outer die shell (3, clay is forced from the:cylin-
der i8 by the piston {1 within the space 28 fo form

the socket portmn of the elbow. The inner die 2

_membe1 19 i8 ther” dropped” downwardly out of
{Hie olter dié sihiell 13 and the piston I iy moved
‘downwardly in “tHE eyinder (4 to eéxtride play
through tHe" space 29" abGiit the lower end 28 of
'tne core pell 8. During this ldst mentioned ex-
ion” 248 thé socket formigd ‘at ‘the end
Jithin “tHe space 28, is ‘mdnually
the turn A" tHe elbow ig formed
BFaly ds it pidssest out-

f*rlppecl hat
‘Hy bénding” the tle up

“wardly flom thHe 1ower end 26 6f the outlet yOl- :

fion (4 It is §eén, thevefore, thdt the curva-
ture of the niriéty’ deglee turn is determmed by
the lencth of the ouflet portion 4] ‘Stated other-

wise, the bendmg of the tile to formi g ninety
dearee angle tuin musibe delayed uintil sufﬁcnent ‘

cléardfice i§ aforaed with the lower end’ 25-of
the outlet p01t10n 4.

To provide oY & “shorter” wend i the™ “elhow
peing forred, thé presenu “invention “contera-
plates thé cutting away of ‘& portion”of ‘the
side wall of the outlet p01t10n 14, a5 indicated

""" This cut—away ‘portion
SI is of a cubstantlallv trapezoldal shape” with

the ends” 32 therect diverging i 'a downward
dlrectlon AN outer die poition 33, rethoved in "

" the process of foun*nq ‘the cut-away portion 2,
is’ ngldly seciired 45 by~ Weldmg, indicated gt
3%, (Figs. 2 and 4" o ‘one side’ of the latevil
flange 22 ou the ihriéer die thémler 19 at & posi-
tion opposzte the” Body member 21,
die portion 33 is of an’ arcuate contour- and dr-
ranged in a conhcéentrically spaced velation” with
a part of the suie Wall® 34 of the cup=shaped
body member 21,

The Upper side 35 of the otiter dle pormon 33 B

is forined with & Iongitudinally” extended rib
37 for reception within & matmg Tecess 38" -formed
in the outer die shell 13 in the upper side wall
38 of the cut-away portlon 31, a5 shown'in- Pigs
2 and 4.
the outer die portion 33 are fornied with TECEssEs
41 for receiving therem as80eiate ‘Fibs 42 formed
on the efid walls 43 of the cut~away’ portmn 31.
The tapered constriiction of the outet ‘die"por-

tion 338 facilitates its being fitted within' the cut-"

away portlon 31 ‘and the codcting recessey” 41
and ribs 42, and the codcting récess” 28" and rib
31, functlon both ds ‘guide membeis” and as
sealing members at the’ Junctlon Zone" of “the

outer dié portion 33 with the outlet’ portion’” i4,’

to prevent the cutward passage of issue or ‘elay
from the gssernbled di€ wit. ThlS coacting as-
. sembly reldation of the recesses dnd’ ribs funetions

further as & rieans for” locking” the outer “die
poriion 33 agdinst lateral movement réldtive” to”

This "outér "

I liké manner, the end Tacts 39" of‘

25

40

60"

u"i"

-shaped member 21,

‘mountéd on the cmss—head 21 a

“céived’

~ e shell 13 with the oliter: ais* portiorn 83
_rigidly maintained in assembly relation”wit
outsr die’ shel‘

the outlet portion {4. To further hold the outer
die portion 33 against such lateral movement,
there is provided on the portion 33 a pair of up-
right locking pins 4§ having tapered upper ends
41 which are receivable within respective sockets
48 mounted on the outer die shell 13 at a posi-
tion adjacent the upper or inner end of the outlet
portion 14,

In-order to-assemble the inner die member 19

“and oitet dié portion 3% adia nit relative to the

outer die shell 13, and to releasably lock such
unit in its assembly position, there is provided
means including a flat bar member 49 extended
tlansversely of, and within the inverted cup-
at a position adjacent the
peripheral flange 22 (Figs. 2 and 3). A locking
member: indidated generally as 59, includes a
tubular body member 55 integrally formed with
radially extended oppositely arranged pairs of
hearing members §i ahd 52, with the members

51 being’ of & ‘Tonger” ength than the members

5% for'a purposs to- appéar’later.

Carried on.thé top: “side “of ‘the tubulal pody
s‘ember 55 is o ﬁat disc member aa o1 4 size to
e guida - 1] 3 B
the inter 'd"cup-shaped Yody” member 3] to a
Dosmon_ <uc1~ that tHe "peripheral ﬂange 27 ot
1 \ is ndable on the radlal
‘52

bolt 'nervmbel 5T wmch i3 ex nded through the
‘meimbsr 49~ THe tubular body merber” 55
is’ rotatdbly mountéd about a stub‘» ‘shaft 88
ie locking

Hiember 5% i§ votated as' & umt aboit the: ‘ghaft
8 by the piov151on of & - tuarinally actuated
nandile or Iever ‘S0 'suitdbly secured to ‘the-body
member 55

Thug, in"tHe ASSEmbly 6t the inner-dig” meti-
ber 19 and the outer die portion. 33 wﬁ;hm ‘the
suter” die “shell I3 the’ portlori'33 1s posmoned

13 is completed by tne receptlon of the p' t'mn
33 withiz fheelt-awsy poition: 31 Concurrently
with' t‘ne aes’é bly,” the.lcckmg pms 46 are re-

deived w
received Wwithin'the recesees’d L
k! 1y of’ the inney- die mehiber I8 w1th
hell l3 ig releasably -maintained by
) the “lever 6& 56" as* to’ ‘rotate the
3 50 relative to {heinner die-19 o
h1'*h the outelj’ ‘nds of the rad1a1

"arr" nged pos‘ltlons on the outlet pcrt1on-~ -
gement of the pr mectxons 5¢ with the nooks
i Sitlvel “Toek s the mner d1e membe1 i9

aga fist

18 as prevmuslsV descubed above

dlkgw bEiig formed can be medlately bent up-
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ward during its extrusion through the space 29
about the lower end of the core bell 18, As a
result, a sharper bend in the elbow is attained
with the sarae facility as was previously afforded
in the manufacture of elbows having a much
longer length and a greater bending radius. By
virtue of this die construction, elbows have been
formed which are as much as six inches shorter
in length than previous machine formed elbows.

Although the invention has bheen described with
respect to a preferred embodiment thereof, it is
to be understood that it is not to be so limited
since changes can be made therein which are
within the full intended scope of this invention,
as defined by the apprended claims.

I claim:

1. A forming machine for making elbow tile
having a socket portion at one end including
an upright outer die shell with a reduced lower
outlet portion of a tubular shape having a cut-
away side portion, a movable inner socket form-
ing die member movable axially into and out of
said outlet portion and integrally formed with
an outer die portion of a size and shape corre-
sponding to said cut-away portion so as to be

received in a mating relation therein, and means

for releasably locking said inner die member
within said outlet portion of the outer die shell.

2. A die unit for forming elbow tile including
an outer die shell having a tubular outlet por-
tion with a side portion thereof cut away, a mov-
able inner die member movable axially intc and
out of said outlet portion including an outer die
shell portion of a size and shape corresponding
to said cut-away portion so as to be fitted within
said cut-away portion to complete said outer die
shell, when said inner die member is in a moved
position therein, and means for releasably lock~
ing said inner die member against axial move-
ment within said outer die shell.

3. A die unit for forming elbow tile ineluding
an outer die shell having an outlet of a tubular
shape, a core bell supported in said shell in g
concentrically spaced relation with said outlet,
said outlet having a side portion thereof cut
away, a movable inner die member movable
axially into and out of said outlet having a core
portion arranged relative to said core bell so as
to constitute an extension of said core bell when
in a moved position within said outlet, an outer
die portion fixed on said inner die member and
of a size and shape corresponding to said cut-
away portion so as to be fitted within said cut-
away portion to complete said outer die shell
when said inner die member is within said out-
let, coacting portions on the side wall of said
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cut-away portion and on said outer die portion
for sealing the adjoining surfaces therebetwsen,
and means for releasably locking said inner die
wember within said outlet against axial move-
ment.

4, A die unit for forming elbow tile including
an outer die shell with a movable cutlet, an inner
die member vertically movable into and out of
said outlet, said outlet having a side portion
thereof cut away, an outer die shell portion rigid
on said inner die member and of a size and
shape corresponding to said cut~away portion so
as to fit in a mating relation within said cui-
away portion, when said inner die member is in
a moved position within said outlet, to complete
said outer die shell, coacting recesses and rib
members on said outer die porticn and on the
side wall of said cut-away portion for sesling
the junction therebetween, means for releasably
locking said outer die portion against lateral
movement out of said cut-away portion, and
means for releasably locking said inner die mem-
ber against vertical movement within the outlet
of said outer die shell.

5. A die unit for forming elbow tile including
an outer die shell having an outlet, an inner die
member vertically movable within said outlet to
close the same, said outlet having a side portion
thereof cut away, with said cut-away portion be-
ing of a substantially trapezoidal shape having
the side walls thereof diverged toward the outer
end of said outlet, an outer die portion rigid on
said inner die member and of a size and shape
corresponding to said cut-away portion so as to
be fitted thersin to complete said cuter die shell
when the inner die member is moved within said
outlet, coacting means on said outlet and outer
die portion for sealing the junction zone there-
between, means for locking said outer die por-
tion against lateral movement relative to said
outlet, and means for releasably locking said
inner die member within said outer die shell.

JOSEPH A. BRYANT.
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