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To all whom it may concermn:

Be it known that I, STMON TRABER, of the
city of St. Louis, in the State of Missouri,
have invented a certain new and useful Im-
provementin Lead-Pipe-Molding Machines, of
which the following is a full, clear, and exact
description, reference being had to the accom-
panying drawings, forming part of this speci-
fication.

This invention relates to devices for the
manufacture of lead pipe in which screw
propulsion is used for forcing the molten lead
through the mold; and the invention consists

in fea’cules of novelty hereinafter fully de--

scribed, and pointed out in the claims.
Fl(rure Tisa top view of the machine. TFig.
II is a vertical section taken on line II II
Fig. I, and shows the tank into which the
molten lead is poured, the die and mandrel-
core that mold the pipe, and the force-screw
shaft that drives the lead through the die.
Fig. III is an enlarged front view of the gate-
head that closes in the molding - cyhnder
chamber. Fig. I'Visanenlarged Vertlcal sec-
tion taken on Iine IV 1V, Fig. I, and shows
the system of gear that multiplies the power

exerted on the screw by the loss of speed..

Fig. V isan enlarged vertical section taken on

llne V'V, Fig. 1, and shows the rear of the;

molc11n<r-cha1nbel, and the coupling,

boxing, |

-and journal bear er which holds the rear ends .

of thé stay-rods.
tail view showing the plug.

Referring to the dmwmos, 1 represents the
side pieces, and 2 the cross-ties, of the bed-j

frame 3.

4 represents the molding-cylinder, in t,hev

tube 5 of which is contained the molten lead:

Fig. VIis an enlarged de-
| ber in which is held the molten lead, with the

i

i

6, which is poured within said cylinder- cham-,

ber through the supply-duet 7.
8 repr: esents the rear annex of said cyhnder

that is integral therewith, and 9 is the force-!
serew shaft, whose piston head or plunger 10

(integral therewith) works within the cylinder

4, and 11 are the sides of the box-housing,.
which incloses the main portion of the mold-

ing-cylinder, and is preferably cast integral |

therewith, The base-flanges 12 of said box-,

housing are secured by the screw-bolts 13 to:
the side pieces of the bed-frame that sup-:

and weightof the pipeto be molded v_‘The cen-

ports the machine. End plates 14 aresecured
by any suitable means'to the ends of the box-
housing, so as to effect water-tight joints,
which inclose the water-jacket 15, which acts
as a cooler to the molding-cylinder.

16 represents the mandrel-core, transpo%a-
ble ones of which are made of diverse diame-
ters to gage the size of the tubes of the pipe
17 to be molded, and 18 is the conical shank
of said mandrel, which is seated in its cone- 6o
seat 19 at the forward end in the center of
the piston-head, which is worked by the force-
screw. The said conical shank is provided-
with a convex rear terminal 20, which pro-
jeets within the transverse tubulcn drift- 65
channel 21.

‘When it is desired to change the mandrel
for one of different diameter, the screw and
its piston-head are run back until the drift-
channel 21 registers outside at the rear of 7o
the cylinder. A drift-tool is then driven
down through the tubular opening of the
duft—ghannel and as it strikes against and
passes the convex terminal of the shank of
the mandrel that projects inward into said 73
channel it drives the shank alead and the
mandrel it carries, and loosens said shank in
its conical seat, o that it is readily removed
for the sub%tltu’mon «of another of different
diameter.

22represents the dle -carrier gate-head,which
head closesin the mouth of the cylinder- cham-

55

8o

exception of the center bore 23, thr oucrh which
the new-molded pipe is propelled. The said 83

|| gate-head thus prevents theé escape of the
‘molten lead except through the molding-die

24, that is secured in the initial enlarg ement
of the center bore which forms the die- cham-
| ber 25,"s0 that no molten lead escapes other go
than that which forms the new-molded pipe.
The dies, like the mandrel, are made of any
required diversity of sizes, gladed to the': size

ter bore—which is contracted at™ Ju
with the enlarged die-chamber—then, from
that outward, p10v1des a flaring bore 26 for
the exit of the projected pipe, the space
around which pipe, increasing toward the -
flaring mouth of thebore, allows free entranée roo
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to the ¢ool air,so as to cool, stiffen, and set
the lead in the pipe shortly affer it isrun
out from the die. The said die-carrier gate-
head is pivotally held below on the reduced
end 27 of the lower tie or stay rod 28, at the
junetion of which reduction to the main rod
are the shoulders 29, that clamp the rear side
of the box-housing of the molding-cylinder,
the front side of which is firmly held when
the machine is inoperation by the then closed
die-carrier gate-head 22. The said reduced
end 27 of the tie-rod passes through and lies
in its perforate seat 30 in the lower or piv-
otally-hinged end of said gate-head. The
screw stay-nut 31 engages on its screw-seat
32 on the outer terminal of the tie-rod, and
thus holds the gate-head in position, and in
conjunction with said gate-head and the co-
adjutary parts, yet to be described, clamps to-
gether the box-housing of the molding-cylin-
der. The inner end of said lower tie or stay
rod is secured in its perforate seat 33 in the
lower end of the coupling and journal-box
head 34, whose foot-flanges 35, integral there-
with, are secured to the side pieces of the
bed-frame by the screw-bolts 36. The head
37 of the lower tie-rod clamps against the
journal-box head 34. A duplicate tie orstay
rod, with duplicate head at the innerend and

serew stay-nut on its screw-seat on. the, for-

ward &nd, is alike seated in the upper ends
of the journal-box head 34 and gate-head 22,
as its duplicate coadjutary tie-rod is seated
in the lower ends thereof, and the duplicate
accessory parts of each are alike numbered.

38 representsa journal-bearing drive-screw

hub, whose perforate screw 39 registers with

the peripheral screw 40 of the afore-described
force-serew 9. Thesaid journal-bearing screw-
hub has rotary bearings 41 in the center of

the journal-bearing box-head 34, and is pro-
vided with a collar-flange 42 at its forward -

end, which has a buffer hold against the jour-

nal-box head, so as to sustain the serew-pro-

jected piston in its force drive and hold it to
its work.

43 represents a supporting bracket or bar,

that sustains the forward end of the piston
force-screw, its concave flanged foot 44 be-
ing seated on the lower tie-rod 28, and itself
seating and sustaining said screw. A sur-
mounting bracketor bar 45, that is located be-
tween the top of said screw and the uppertie-

rod 28, is provided with a spline foot-key 46,.
that treads within the spline channel-groove.

47 in the top of said force-serew, to prevent
the rotation of said screw as it is longitudi-
nally propelled by the action of the journal-
bearing screw-hub 38,
head 48 of said surmounting bracket 45 is
seated beneath the upper tie-rod 28. A sys-

tem of pulley cog-gear 49 drives the force-.
screw piston to effect the propulsion of the,

molten lead through the die while molding

the pipe, the members of which will now be

introduced and their functions described for
multiplying power at the expense of speed.

pulleys.

at the expense of speed.

The concave flanged .

50 represents a triple multiple drive-pulley,
which may, however, be.a double or single
pulley, or any desired number of multiple
The axle-shaft 51 of said pulley has
its journal-bearings 52 in the journal-boxes
53, which are at each end of said multiple
pulley secured to the cross-ties 2 of the bed-
frame by the screw-bolts 54. A cog-pinion 55,
that is mounted on the extension inner end
of the axle-shaft 51, gears into the large cog-
wheel 56, whose axle-shaft 57 has its bearings
58 in the journal-boxes 59, which are secured
to one of the side pieces.1 of the bed-frame

by thescrew-bolts 60. A cog-pinion 61, which

is mounted on the extension inner endof the
axle-shaft 57, gears into the large cog-wheel
62, the spokes 63 and hub 64 of which are
shown in enlarged detail and cross-section, in
Fig. II. The whole pulley-gear system is
shown in Fig. I, and an enlarged view of the
cog-gearing in Fig. IV. The cog-wheel 62
(the final member of the drive-gear) is mount-
ed on the journal-bearing screw-hulby 38, the
hub of said wheel being shrunk, keyed, or
otherwise fast mounted on said drive-screw
hub, so as to rotate the same under the.influ-
ence of the pulley drive-gear. An interven-
ing collar 65, mounted on said drive-screw
hub between the hub of the wheel 62 and the
journal-box head 34, in conjunction with the
collar-lange 42, prevents the longitudinal dis-
placement of the screw-hub 38.

66 represents a hook on the upper limb of
the die-carrier gate-head, which, when said
gate is closed, embraces the forward end of
the upper tie-rod, and when the stay-nut 51
is serewed home firmly holds the gate in. its
closed position. ‘

The operation of the machine in molding
lead pipe is as follows: A die 24and mandrel
16 is selected in accordance with the. size of
the pipe to be molded and the diameter of its
bore. The core-shank of the mandrel is
seated in the piston-head of the force-screw
and the die in the die-chamber 23 in the en-
larged initial end of the center bore 23 of the
gate-head 22.. The pisten-head, with the force-
serew, - is retired to'.the position shown in
Fig. II. The molten. lead is then poured
through the supply-duect 7 into the molding-
cylinder, and the endless drive-band that
transfers power from the engine is then
mounted around the multiple pulley that
drives the system of cog-gearing, which, as
heretofore stated, largely multiplies the power
The last member
of said gear system (the large gear-wheel 62)
being fast mounted on the journal:bearing
screw-hub 38, in which.the force-drive-screw
shaft 9 is screw-seated, the said. screw drives
the piston-head 10 it carries (and which is.in-
tegral therewith) longitndinally forward in
the molding-cylinder, the screw: being held
from rotation by the spline-key 46, that en-
gages in the longitudinal channel-groove 47
in said screw.

advances it forces the molten lead through

As the piston-head or plunger -
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the die around the mandrel - core, and
thus molds the pipe by continuous progres-

. sion as long as the supply of molten lead

o

within the cylinder holds out. The pipe,af-
ter being forced through the die in which
and from the mandrel around which it is
molded, passes forward through the flaring
center bore of the die-carrier gate-head 22,
the flare of which bore allows the free en-
trance of cool air around the warm fresh-
molded pipe to cool and stiffen the same.
The gear system that largely multiplies the

. power at the expense of speed is an advan-
- tageous arrangement, as a slow rate of speed

15

20

is best adapted to the work to be effected, and
great power is required to -force the lead
through the die in which.it is molded. After
the piston-head or plunger has been driven
forward by the screw of which it is the inte-
gral head to the forward end of - the cylin-
der or to as near contact with the die as it
is advisable that it should be allowed to ad-

. vance, and the cylinder has been thereby
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emptied, or nearly so, of the molten lead,
the screw-shaft, with its piston-head, is then
worked back (ready for a renewed charge
of molten lead) either by the reversal of the
drive-band on the pulleys 50; or, after casting

the band from said pulleys, the machine may .

be easily reversed by hand, as there is no
loading back of the piston-head, so that all
the power that is required to be exercised in
reversal is but little more than to overcome
the friction of the screw-shaft and of the cog-
gear system. When it is desired to open up
the molding-cylinder, the stay-nuts 31 are
sufficiently unscrewed to allow a slight longi-
tudinal withdrawal of the gate-head 22 onthe
tie-rods out of interference with the sides 11
of the box-housing and of the forward end of
the mandrel. When this release is effected,
the hook 66 on the upper arm of said gate-
head is readily thrown out of engagement
with the upper tie-rod, and, said gate-head
pivotally turning on the lower tie-rod, the
cate is swung vertically out of the way, so as
to present a clear opening to the interior of
the eylinder. When the machineissetupin
position for molding, before the insertion of
the molten lead within the cylinder, the coni-
cal plug 67 is seated in the flaring center bore
of the gate-head. 'The inner recessed end 68
of said plug, when inserted, fits around and
thereby forms a sleeve to the point of the
mandrel, thus centralizing the same, so as to
effect an even thickness of metal around the
tube of the pipe, which central position of
the mandrel fespectively to the die is after-
ward maintained by the metal filling as it is
forced into position in the mold by the action
of the screw piston-head. (See Fig. V1.) An-
other important function of said centering-
plug 67 is to stop the outflow of the molten
lead when it is first poured into the cylinder,
in whieh it is allowed to remain until it is
chilled, so as to stiffen it sufficiently to hold
its form when molded, when, the drive-gear

‘ahead of. it.

8

and piston - screw- being started, sufficient .

pressure is brought to bear to eject the lead
throngh the mold, and with it the plug 67
Should the plug at any time
be seated so tightly in the flaring center bore
that it refuses to be ejected by.the action
of the screw piston-head, the endless drive-
band slipping on the pulley when it eannot
effect its work, (as a safeguard against brealk-
age,) then a few lateral side taps on the pro-
jecting head of the plug, in conjunection with

7¢

75

the piston-serew pressure behind it, will aid -

its initiatory movement, and when once
started, in consequence of the flaring form of
the center bore, it will be easily ejected and
the molded pipe will follow through the die.
‘When the screw piston-head has effected its
work and ejected the molten lead from the
cylinder, the drive-band may be either cast
by hand by the operator, or by any suitable
automatie stop, of which there are several in
use. ‘ . :

I claim as my invention—

8o

go

1.. In alead-pipe-molding machine, the com- |
bination of the molding-eylinder, the man- :

drel, the die, and the force-screw shaft, with
its piston-head that drives the molten lead
through the die to effect the molding of -the
pipe, substantially as and for the purpose set

.forth. :

2. In alead-pipe molding machine, the com-
bination of the molding-cylinder, the die-car-
rier gate-head 22, provided with a flaring
center bore, the die-housing in the initial end
of said bore, the force-screw shaft 9, with its
piston head or plunger 10, that works in said
molding-cylinder, and the mandrel 16, whose
shank is seated in said piston-head, substan-
tially as andfor the purpose set forth.

3. In alead-pipe-molding machine, the com-
bination of the molding-cylinder, the die 24,
the force-screw shaft 9, with its integral pis-
ton head or plunger 10, the mandrel, whose
shank is seated in said plunger, and the jour-
nal-bearing serew-hub 88, that drives the
force-screw, substantially as and for the pur-
pose set forth.

4. In alead-pipe-molding machine, the com-
bination of the molding-cylinder provided
with the supply-duct 7, the die transposable to
the size of the pipe to be molded, the force-
screw shaft 9, with its integral piston head or
plunger, the mandrel transposable to the size

95

100

1035

110

115

120

of the pipe to be molded, whose shank is-

| seated in said piston-head, the journal-bear-

ing screw-hub 38, that drives the force-screw,
and the bracket 45, with the spline foot-key it
carries, the aforesaid force-screw shaft pro-
vided with a spline channel-groove, in which
the spline-key engages to prevent the rota-
tion of said screw-shaft, substantially as and
for the purpose set forth.

5. In alead-pipe-molding machine, the com-
bination of the molding-cylinder; the trans-
posable die and mandrel, both transchange-

able to the size of the pipe to be molded, the

force-screw shaft, with its integral piston

125

130
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head or plunger, the journal-bearing screw-
hub 38, that drives said force-serew shaft, and
the system of pulley cog-gear that drives said
serew-hub, substantially as and for the pur-
pose set forth.

6. Inalead-pipe-molding. machine, the com-

bination of the molding-cylinder4, having the

rear integral annex 8, the box-housing of the
main portion of said cylinder, the water-
jacket within said box:-housing, the force-
serew shaft with its integral piston head or
plunger 10, that works in the molding-cylin-
der, the journal-bearing screw-hub- 38, that
drives-said force:screw, the interchangeable
die and mandrel, the die-carrier, pivotal gate:
head 22, with its' surmounting clamping-hook
60, the coupling and journal-box head 34, and
the serew-nutted tie-rods-that couplé together
said gate-head and journal-box head, and with
the shoulders 29 on said tie-rodd form aclamp-
hold to said box-housing, substantially asand
for the purpose set forth.

7. In alead-pipe-molding machine, the com-

bination of-the framethat carries the machine,

the molding-cylinder, the die; the force-screw
with its piston-head, tlie journal-bearing
serew-hub, the drive cog-wheel: 62, fast to said
serew-hub, the pinion 61, that gears:into said
drive-wheel, the shaft 57, that carries said pin-
ion, the cog-wheel 56, that is mounted on said
shaft, the pinion 55, that gears with said cog-
wheel, the drive axle-shaft 51, on which said

419,573

pinion is mounted, and the pulley 50, also

mounted -on said shaft, substantially as and
for the purpose set forth.

8. In alead-pipe-molding machine, the com-
bination of the molding-cylinder, the force-
serew with its piston-head that works in said
cylinder; the die-carrier gate-head, the inter-
changeable die seated in said gate-head, the
interchangeable mandrel,whose conical shank

with convex rear terminal-is seated in said

piston-head, and the said piston-head being
provided with a drift-channel 21, into which
the convex shank terminal of said mandrel
protrudes, against which a drift-tool engages
when it is driven: down said drift-channel to
loosen said mandrel from its seat; substan-
tially as and for the purpose set forth.

9. In alead-pipe-molding machine, thecom-
bination of the molding-cylinder; the force-
serew with its'piston-head that works in said
cylinder, the die-carrier gate-head, the die
seated in said gate‘head, the miandrel whose
shank is seated in said piston-head, and the
conical plug: 67, whose recessed end is-seated
around the point of and centralizes the man-
drel, substantially as-and for theé purpose set
forth.

SIMON TRABER.

In presence of-—
| BeENJN. A. KNIGHT,

SAML: KNIGHT.
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