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UNITED STATES

PATENT OFFICE.

vDANIEL SPOONER, OF INDEPENDENCE, MISSOURI.
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Application filed June 26, 1896, Serial No, 597,076, (No model,)

To all whom it moy concern:

Beit known that I, DANIEL SPOONER, of In-
dependence, Jackson county, Missouri, have
invented certain new and useful Improve-
ments in Sewer-Pipe and Earthenware Manu-
facturing Machines, of which the following
is a full clear, and exact description, lefel-
ence bemw had to the accompanying draw-

“ings, forming a part thereof. ‘
My invention relates to machines for man-

ufacturing sewer-pipe, earthenware, &c., and
more particularly to a mechanism for this
purpose which will produce at a single oper-
ation a plural numbér or pipes or other arti-
cles, my object being to produce a machine
which is positive and reliable of operation,
under perfect- control, and may also be util-

~ ized, with slight changes in detail construc-

20

30

40

50

tion, to produce earthenware articles with
one end closed as well as with both ends open.

Other objects of the invention will be here-
inafter set forth, and theinvention, consisting
in certain novel and peculiar features of con-
struction and ‘combination of parts, will be
hereinafter claimed.

In order that the invention may be fully
understood, I will proceed to desecribe it with
reference to the s'ud acéompanying drawings,
in which—-

Iigure 1 represents a view, partly in side
elevation and partly in vertical section, of a
machine embodying my invention. Fig. 2
represents a horizontal section taken just be-
low the head of the plug-shaft and looking
upward. Fig:3is a vertical section to show
the roller-supported pipe-carrying plate or
board. Fig. 4 is a section taken on the line
IV IV of Fig.1.. Fig. 5. is a section taken
on-the line V'V of Fig. 1. Fig. 6 is a plan
view of the lower half of the presser-head.
Fig. 7 is a top plan view of the die for form-
ing thepipes or otherarticles. Fig. 8isa top
plan view of the lower half of the same. Fig.
9 is a plan view of the plug-shaft. TFig. 10
is an enlarged detailed perspective view of
one of the pipe-flange rings. Fig.11isa ver-
tical section of a portion of the die and plug-
shaft, together with one of tlie sleeves around
which 1be pipe or article is formed. TFig. 12
is a detailed perspective view of a part of the

gasket interposed between the upper and
10W€.‘1 halves of the die.

Referring to said drawings, it will be ob-
served where similar numerals designate cor-
responding parts, 1 designates a suitable
framework, w hlch however, is preferably of
1eetano°ula1 form.

2 2 designate vertical arms projecting up-
wardly from said frame.

3 designates the clay-receiving cylinder,
which is secured rigidly between the upper
ends of said arms 2.

4 designates a number of vertical arms
which projeet upwardly from the cylinder 3
and carry at their upper ends the steam-cyl-
inder 5. 6 6 designate a pair of pipes which
communicate at their discharge ends with the
upper and lower ends of said cylinder and
at their opposite ends are coupled by means
of avalve7 with the supply-pipe 8, connected
with any suitable source of steam-supply un-
der pressure. -

Within the eylinder is located a piston (not
shown) of the customary orany preferred con-
struction ortype, and 9 designates the piston-
rod, which depends vertieally and centrally
into the clay-receiving ceylinder 3, its lower
end terminating just short of the lower end
of said cylinder.. Mounted rigidly upon said
piston-rod is a presser-head constructed as
follows: 10 designates the upper half and 11
the lower half of said presser-head, which is
of diameter and form to fit snugly within the
“clay-cylinder” 3, and said portions are se-
cured rigidly together by a number of screw-
bolts 12. They are also provided with regis-
tering vertical passages or holes 13. In this
instance they are provided with four of said
passages arranged at equidistant points,
though of course the number of said passages
may vary as occasion may demandor circum-
stances direct. The said holes or passagesat
the upperside of the lower half of the presser-
head are countersunk or enlarged, as at 14,
to receive the spring-metal expansion-rings
15, the object of which will be hereinafter de-
scribed. Inorderthatsaid presser-head may

_reciprocate in a perfectly vertical plane with

the least amount of friction, the upper half is

‘provided with a number of radial slots 16, and

mounted therein are the bifurcated plates 17,
carrying antifriction-rollers 18. Said plates
are adjusted inwardly or ountwardly to com-
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oxtend through longitudinal slots in said
plates.

Secured by Dbolts or in any other suitable
manner to the lower end of the steam-cylin-
der is a plate 19, and screwed vertically into
and depending from the same are in this in-
stance four plugs 20, which plugs are located
in vertical alinement with the holes or pas-
sages 13 of the presser-head. Said plugs are
diametrically reduced at their middle, as at
21, so as to form an oil or lubricator reservoir
in conjunetion with the upper ends of the
vertical sleeves or tubular cores, which are
screwed rigidly upon their lower ends, and in
order to provide an outlet or escape for such
lubricating substance the lower end of each
plug is provided with a vertical groove 22,
which of course is not closed by the embrac-
ing sleeve or core 23, but which at times may
be closed by screwing said sleeves or cores
upwardly upon the plugs until their internal
flanges 24 bear against the lower ends of said
plugs, as will be readily understood from ref-
erence to I'ig. 1 of the drawings. The oil is
supplied to said chambers by means of pipes
(not shown) which communicate with the
holes or apertures 25 in the upper ends of
said sleeves or hollow cores. Said sleeves or
hollow cores extend vertically downward
through the holes or passages of the presser-
head and are embraced snugly and tightly by
means of the expansion-rings 15, whereby
with each reciprocation of the presser-head
said sleeves or cores are cleaned of adhering
clay, or, in other words, such expansion-rings,
by continuously scraping said sleeves, pre-
vent any clay from remainingon them as the
presser-head descends.

Secured in the lower end of the clay-eylin-
der is the die 26, in which the sewer-pipes or
other articles are formed, and said dieis pro-
vided at points in vertical alinement with the
sleeves or cores 23 with the vertical openings
27, said openings in diameter equaling or de-
termining the external diameter of the pipes
or other articles formed, as will hereinafter
appear. This die is composed of an upper
half provided with a number of dowel-pins 28,
which project downwardly into a correspond-
ing number of recesses 29 of the lower half,
so that it will be absolutely impossible for any
independent rotary movement of the upper
section to take place, as the lower half only
is secured rigidly but detachably within the
eylinder. Said die is also provided with a
vertical central passage 30,in which reeipro-
cates the piston-rod 9. Thelower member of
the die is provided in its upperside and near
its edge with an annular groove or channel
31, which communieates with a pipe 32, con-
nected with an oil-supply underpressure, (not
shown, ) and said pipe is preferably provided
with an ordinary check-valve to prevent any
backflow of the oil with each descent of the
presser-head. Each opening 27 at the upper
end of said lower member is surrounded by
an annular groove 34, which is connected by
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a short groove 33 with the groove 31, where-
by the oil which is forced into said groove 31
may readily pass into said groove 34 and lu-
bricate externally the pipes or articles under
process of formation. To accomplish thislu-
brication perfectly, the inner wall 27’ termi-
nates a little short of the plane of the upper
surface of said member, as shown in Fig. 11,
and interposed between said members is a
rubber washer or disk 35. Said disk or disks
35, if more than one be employed, is or are
provided with holes which register with and
are equal in diameter to the openings 27, and
at its under side, or the under side of the low-
est of the disks employed, is provided with a
corresponding series of annular corrugations
36, which bridge the grooves 34 and are adapt-
ed to form, under the thirty-ton (more or less)
pressure applied in the descent of the presser-
head, a series of radial channels through
which the oil or lubricator in said grooves 34
may be forced inwardly over the wall 27 and
thus lubricate externally the pipes or other
articles being formed. In order to leave the
passages 33 uninterrupted at all times, the
disk 35 is provided with a corresponding se-
ries of grooves 37, which bridge the grooves
33 and communicate directly with the annu-
lar series of corrugations 36. In order to dis-
tribute the clay in equal quantities to the
openings 27, that the pressure upon each pipe
formed may be uniform, the upper side of the
die 26 is annularly grooved or turned out and
isdividedin thiscase into fourequal compart-
ments by means of four radial partitions 38,
which take the place of the customary spider
used in this class of machines, and which is
located at some distance above the die in-
stead of being secured to and as a part of the
die, as herein shown.

38" designates the plug-shaft, which is ar-
ranged vertically in the center of the frame-
work 1 and is guided through the opening 39
in said frame nearits lowerend. At its up-
per end it carries rigidly the head or disk 40,
provided at diametrically opposite points
with vertical grooves4l, embracingsnugly the
vertical guide-cleats 42, secured to the inner
sides of the standards or arms 2. At a suit-
able point said guide-cleats are cut away so
as to form the notches 43, in the same hori-
zontal plane, and journaled at opposite sides
of said cleats and with their upper surfaces
in the plane of said notches are the antifric-
tion-rollers 44, the object of which will pres-
ently appear. The head of the plug-shaft is
provided in this case with four vertical and
upwardly-projecting guide-arims 45, said arms
being preferably screwed into said head, and
near their lower ends are provided with dia-
metricenlargements 46. When the plug-shaft
isin its elevated position, as shown in Fig. 1,
the guide-arms 45 project upwardly and fit
snugly within the depending hollow cores or
sleeves 23 and the upper ends of the enlarge-
ments 46 are nearlyin contact with the lower
ends of said hollow cores or sleeves,
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As there must be a limited amount of play

between the plug-shaft head and the cleats.

upon which it slides, to prevent any twisting
movemen$ of the head and consequent twist-
ing and breaking of the pipe or other article
being formed under the compression of the
presser-head, I provide the said head with up-
wardly-projecting dowel-pins 40%, of steel or

other suitable material, and said pins engage

holes (not shown) formed to receive them in
the lower end of the clay-cylinder.

Interposed between the plug-shaft head and
the lower end of the clay-cylinder is a plate
or point-board 47, which is of course pro-
vided with holes or apertures 48, through
which said guide-arms 45 project, and with a
central hole 49, which registers with the pas-
sage 30 of the die and the continuation 30’ of
said passage in the upper end of the plug-
shaft, as shown clearly in Figs. 1and 9. Said
plate is preferably rectangular in form and
is provided at opposite sides with the grooves
50, whereby it is guided vertically upon the
cleats 42.

In order to hold the plug-shaft rigidly in
the elevated position shown in Fig. I, I em-
ploy the following-named devices: 51 desig-
nates a lever which is formed integrally with
or secured rigidly upon the pivot-bolt 52, and
said bolt extends radially into a threaded
passage of the plug-shaft just below its head
and is adapted at times by the operation of
said lever to grip or release the piston-rod 9
when the presser-head has made its compres-
sion stroke or descent. 53 53 designate a
pair of sliding bolts which are fastened to
said lever at opposite sides of the bolt 52 and
extend in opposite directions. Near their

outer ends they are guided through bearings

54 and secured to the under side of the plug-
shaft head, and when the lever isin the posi-
tion shown in Fig. 1 they engage the notched
brackets 55 in the opposing sides of the arms
or standards 2, and thereby lock the plug-
shaft in its -elevated position. . When the
plug-shaft is to be lowered, it is unlocked by
swinging the lever in the direction indicated
by the dotted arrow, same figure. It will be
observed in this connection that when the
lever is in the position shown in full lines,
the bolts are advanced and the pivotal set-
serew .52 is withdrawn from engagement with
the piston-rod, and then when the lever is
thrown in the direction indicated by said
dotted arrow the bolts will be withdrawn and
the pivotal set-serew will be caused to im-
pinge firmly upon the piston-rod for a pur-
pose which will hereinafter be madeapparent.

In order to raise the plug-shaft automatic-
ally to the position shown in Fig. 1, I provide,
preferably, the following mechanism: 56 des-

ignates a weight which will not quite counter-

balance the weight of the plug-shaft. Said
weight is connected, by means of flexible ca-
ble 57, with the eyebolt 58, projecting from
the lower end of the plug-shaft, and said ca-
ble is guided over the pulleys 59, arranged

below and carried by the-cross-bar 60 of the
framework,and thesuperposed pulleys61 and
62, carried at the corresponding side of the
framework. Atasuitable distance below the
cross-bar 60 a horizontally-operating rocking
lever 63 is mounted upon the pin 64 at one end
and is limited as to its movement by the pins
65. Said rocking lever when the plug-shaft
has been forced downward to its lowest posi-
tion is adapted to be thrown or to be forced
automaticallyintoengagement with the notch
66 in the opposing side of the plug-shaft.

A sewer-pipe, as well known, is enlarged or
flanged at one end to receive the diminished
end of another. Consequently for sewer-pipe
purposes the openings 27 at their lower ends
are diametrically enlarged, as shown at 27¢,
and the pipe may be enlarged internally by
means of the enlargements 46 of the vertical
guides 45. As large numbers of pipe are de-
stroyed annually, however, by reason of the
fact that such enlarged ends are compelled
to sustain the entire weight of the pipe while
being removed from the machine, and conse-
quently while the pipe are yet green, I have
employed metallic reinforcing-rings 67, which
I fit snugly upon the enlargements 46 of the
guide-arms 45. Said rings each comprise the
vertical body portion 68, which clasps snugly
said enlargements 46,the inwardly-projecting
horizontal flange 69, which rests upon the
shoulder formed at the upper ends of said en-
largements and consequently forms a support
for the internal shoulder of the green pipe,
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and the outwardly-projecting horizontal .

flange 70 at its lower end, upon which rests
the lowerend of the flange or enlargement of
the pipe and which in turn after the guide-
arms have been withdrawn rest equally and
firmly upon the plate or point-board 47.

The general operation of the machine is as
follows: Supposing the parts are in the posi-
tionshownin Fig.1and the piston at the upper
end of its stroke, the clay is fed into the eyl-
inder from its upper end. The hollow cores
orsleeves 23 are also rotatably adjusted upon
the plugs 20 to permit of a gradual flow of oil
from the lubricating-chambers, hereinbefore
described, down upon and around the guide-
arms 45, and the oil under pressure is also
passing tothe die through the pipe 32, as here-
inbefore explained. The valve 7 is now op-
erated to permit steam under pressure to pass
into the upper end of the cylinder 5 and
thereby cause the presser-head to commence
its descent and force the clay downwardly
into the die. In this operation it is obvi-
ous that the wall of the pipe or other article
formed will be of uniform thickness, owing
to the fact that the hollow cores or sleeves are
concentrically disposed with relation to the
openings of the die and have no lateral move-
ment at all, because they are secured rigidly
at their upper ends to the plugs 20 and at
their lower ends snugly embrace the vertical
guide-arms45. Thelateralmovementofsaid
cores or sleeves is also insured against by rea-
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son of the fact that the presser-head embraces
them snugly and is itself accurately caused to
reciprocate vertically by means of the guide-
rollers 18, engaging the inner wall of the clay-
cylinder, as hereinbefore explained. After
the presser-head hasmoved downwardly asuf-
ficient distance to form or shape the pipe or
other articles, but before the piston has com-
pleted its stroke, the lever 51 is thrown in the
direction indicated by the dotted arrow, and
the serew 52 thereof impinges firmly upon the
piston-rod 9, and the bolts 53 are simulta-
neously withdrawn from the notches 55. As
this is done the continued movement of the
piston is accompanied at the same speed by
the plug-shaft, or, in other words, the motion
of the descending presser-head and the plug-
shaft is made uniforim, so as to avoid streteh-
ing or further compression and consequent
bending of the pipe or articles being formed.
Thisdownward movementcontinues until the
presser-head reaches the upper end of the die
and the plate or point-board 47 has assumed
a position opposite the notches 43 of the guide-
cleats and rests upon the rollers 44 and the
upper ends of the core-guides are a slight dis-
tance below the plane of the lower end of the
clay-cylinder. The plug-shaft is now locked
in this position from farther descent by the
engagement, automatic or otherwise, of the
lever 63 with the notch 66, and the lever 51
is operated to causec the set-secrew 562 to re-
lease the piston-rod. Thestcamisthen caused
to enter the opposite or lower end of the eyl-
inder 5 and the piston is raised until the lower
end of the piston-rod rises a slight distance
above the plane of the lower side of the die.
As there is nothing in the way and the oil fed
downward through the hollow cores or sleeves
and around the said core-guides has in the
meantime come in contact with and lubri-
cated the internal surface of the pipes or ar-
ticles formed to facilitate the withdrawal of
the core-guides, the green pipe or other arti-
cles being formed are cut off in any suitable
manner, preferably, however, by meansof the
customary wire. (Notshown.) Immediately
this operation takes place the plug-shaft au-
tomatically and slowly descends by reason of
the fact that it more than counterbalances
the weight 56, which consequently rises. This
movement continues until the core-guides 45
are entirely withdrawn from the pipes and
through said point-board. Theplateorpoint-
board 47, with the green pipe or other arti-
cles formed, is now withdrawn from the frame
and conveyed and deposited at the required
point, and after they have been baked, or at
any time after the flanges have become suf-
ficiently strong to withstand the weight of
the pipe, the thin metallic rings forming cores
for said flanges are removed. Immediately
the said plate or point-hoard is removed it
may be replaced by another, so that the op-
eration of the machine may be practically
continuous. Whenitand the plug-shafthave
assumed the position shown in full lines, Fig.

1, and have been locked in such position by
the proper manipulation of the lever 51,
through the medium of the bolts 53, and a
suitable quantity of clay has been fed into
the clay-cylinder, the machine is ready for
the second impression-stroke of the presser-
head. All succeeding operations are repeti-
tions of those described.

In case it be desired to form drain-tile of
the same diameter thronghout—that is, with-
out flanges at one end—the lower half of the
dieshown in Fig. 1 is removed and that shown
in TFig. 11 substituted in its place, the latter,
it will be observed, having passages or open-
ings of the same diameter throughout. In
this ease the hollow cores or slecves 23 must
fit squarely upon and be of the same external
diameter as the enlargements 46 of the core-
guides, or core-guides without such enlarge-
ments may be substituted and the hollow
cores or sleeves be of sufficient length to rest
squarely at their lower ends upon the point-
board or plate 47. In either casc the effect
is the same.

In case it be desired to form eylindrical
earthenware having a closed bottom the hol-
low cores or sleeves will be replaced by the
sleeves or cores 23%, having closed lowerends,
and consequently the core-guides of the plug-
shaft and the holes or openings of the point-
board or plate will be dispensed with, the
latter being imperforate exeept at the point
through which the piston-rod 9 reciprocates.
These sleeves or cores 23* will preferably be
slightly shorter than those first described in
order to provide room below them to receive
the clay forced down by the presser-head, as
shown clearly in Fig. 11. It will be noted in
this connection that the distance between the
point-hoard or plate and the closed lower ends
of the sleeves or cores determines the thick-
ness of the bottom or closed end of the arti-
cles formed, and this distance may be varied
by vertically adjusting said cores or sleeves
or the plugs 20, as will be readily understood.

From the above description it is obvious
that I have produced an apparatus for manu-
facturing a plural number of sewer-pipe,
drain-tile, earthenwarc receptacle, or analo-
gousarticles which embrace the advantageous
features enumerated in the statement of in-
vention as desirable, it being understood, of
course, that I reserve the right to make such
changes or substitute such mechanical equiv-
alents as shall be deemed necessary or de-
sirable without departing from the spirit and
scope or sacrificing any of the advantages of
the invention.

Having thus described the invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

1. In an apparatus of the character de-
seribed, the combination with a clay-cylinder,
a superposed plate, plugs depending there-
from, and cores mounted upon said plugs and
depending vertically into the clay-eylinder,
of a presser-head mounted upon said cores
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and adapted to reciprocate in said eylinder,
substantially as described.

2. In an apparatus of the character de-.

scribed, the combination of a clay-cylinder,
a superposed plate, plugs depending there-
from and annularly grooved at their middle
and threaded at their lower ends and verti-
cally grooved, hollow cores or sleeves screwed
upon the threaded ends of said plugs and
overlapping partially the grooves of the same
so as toform lubricator-chambers, and pro-
vided with internal flanges adapted to close
the lower ends of the said vertical grooves
and thereby prevent the lubricant escaping
from the reservoir or chamber, substantially
as described. o
3.'In an apparatus of the character de-
scribed, the combination with a clay-cylinder,
a multiple die therein, provided with a cen-
tral passage, a point-board bearing against
the lower end of the cylinder and die, a plug-
shaft supporting said point-board in such po-
sition, devices locking said plug-shaft in its

- elevated position, a series of cores extending
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vertically through the cylinder and the die, a
piston-rod extending through the die, a
presser-head mounted rigidly upon said pis-
ton-rod and perforated to receive said cores,
means to force said piston-rod downward, and
means to simultaneously unlock the plug-
shaft from its elevated position and lock it
rigidly to the descending piston-rod, substan-
tially as and for the purpose set forth.

"4. In ap apparatus of the character de-
scribed, the combination with a clay-cylinder,
a multiple die therein, a headed plug-shaft,
core-guides projecting from the same verti-
cally upward through the die and the cylin-
der, hollow cores or sleeves mounted npon
said core-guides, a point-board interposed be-
tween the head of the plug-shaft and the
lower end of the cylinder and die and pro-
vided with perforations through which the
core-guides extend,and a presser-head mount-
ed slidingly upon said cores or sleeves and
adapted to reciprocate within the cylinder,
substantially as described.

5. In an apparatus of the character de-
scribed, the combination with a clay-cylinder,
a multiple die therein, hollow cores or sleeves
extending vertically through said cylinder
and said die, a reciprocatory rod extending
through a central passage in the die and a
presser-head perforated toreceivesaid hollow
cores or sleeves and mounted rigidly upon
said rod, of a reciprocatory plug-shaft, core-
guides projecting vertically upward from the
same and into said hollow cores or sleeves, a
perforated point-board resting upon the head
of the plug-shaft and provided with holes
through which said core-guides extend, lever-
actuated plates locking the plug-shaft and
point-board in their elevated position at the
lower end of the cylinder and guide, means
to force the presser-head downwardly to com-
press the clay within the die and around said
cores and to causesaidrod to descend through

an opening in the point-board and into the
upper end of the plug-shaft, means to sup-
port the point-board in a certain horizontal
plane when the plug-shaft has reached a cer-
tain point in its descent, and the upper ends
of the core-gnides are below the lower ends of
the cylinder and die, means to lock said plug-
shaft in such depressed position until the
pipe or articles formed have been severed
and then to unlock it to permit the core-gunides
to be withdrawn entirely from said pipe that
the point-board supporting the same may be
removed, and devices to reélevate said plug-
shaft at the proper time, substantially as de-
seribed. o

6. In an apparatus of the character de-
scribed, the combination with a clay-cylinder;
a multiple die therein, and a plug-shaft pro-
vided with core-guides extending through
said die and cylinder, of a plate superposed
with relation to the cylinder, hollow cores or.
sleeves suspended vertically therefrom and
embracing snugly said core-guides, and a
presser-head mounted slidingly upon- said
hollow cores or sleeves, substantially as de-
scribed. .

7. In an apparatus of the character de-
scribed, the combination with a clay-cylinder,
a die therein provided with a plural number
of openings diametrically enlarged at their
upper ends, a plug-shaft-at the lower end of
said cylinder, core-guides projecting up-
wardly from the same, through the die and
enlarged diametrically at their lower ends,
an apertured point-board resting upon the
plug-shaft, hollow cores or sleeves extending
vertically and centrally through the openings
of the die and embracing snugly the dimin-
ished upper portions of the core-guides, and
a presser-head mounted slidingly upon said
cores or sleeves, substantially as described.

8. In an apparatus of the character de-
seribed, a clay-cylinder, and a die therein di-
vided horizontally into two members provided
with vertically-alined openings to determine
the form and external diameter of the pipe
or other articles formed, an oil-channel in the
lower half of the die connected to a suitable
pressure -supply, annular grooves or chan-
nels surrounding the openings of the lower
half of the die having their inner walls ter-
minating short of the plane represented by
the npper face of the lower half of the die,
connecting grooves or channels between said
annular channels and the first-named annu-
lar channel, and a gasket of elastic material
interposed between the halves of the die and
provided with annular series of corrugations
bridging the channels surronunding the open-
ings of the die, substantially as described.

9.-In an apparatus of the character de-
scribed, the combination with a elay-cylinder,
a multiple die therein, enlarged internally at
its lower end, cores depending vertically and
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adjustable plug-shaft below the cylinder,
core-guides projecting upwardly into said
cores, and provided at the lower end of the
die with enlargements, a point-board resting
upon the plug-shaft and provided with open-
ings through which said core-guides project,
and rings embracing loosely said core-guides
and adapted to form a lining for the flange
formed at the lower end of the pipe produced
by compressing clay in the die, substantially
as described.

10. In an apparatus of the character de-
seribed, the combination with a clay-cylinder,
a reciprocatory presser-head thereon, a mul-
tiple die therein, and cores extending verti-
cally through said die, of a plug-shaft verti-
cally adjustable below said eylinder, and pro-
vided with upwardly-projecting dowel-pins
projecting into openings in the lower end of
the eylinder at times, a point-board resting
upon said plug-shaft and provided with open-
ings through which said dowel-pins extend,
and core-guides projecting upwardly from
said plug-shaft through said point-board and
into said cores, substantially as described.

11. In an apparatus of the character de-
seribed, the combination with a framework,
a clay-cylinder in the framework, a multiple
die therein, provided with a centralhole, cores
extending vertically through said die, a pis-
ton-rod depending into the central opening
of the die, and a presser-head mounted rig-
idly upon said rod and embracing said cores,

of a plug-shaft vertically grooved al opposite
points and suitably guided and provided with
a central hole in alinement with the piston-
rod, and with core-guides for said cores, a set-
serew carried by said plug-shaft and provided
with an arm or lever, sliding bolts suitably
guided and pivotally connected to said lever
at opposite sides of the set-serew and adapted
to engage notches in the framework of the
apparatus, and a point-board resting upon
the plug-shaft and provided with openings
through which the core-guides extend, and
with a central opening in alinement with the
piston-rod, substantially as and for the pur-
pose set forth.

12, In an apparatus of the character de-
seribed, the combination with a elay-cylinder,
a presser-head and cores extending through
the clay-cylinder, and around which the
presser-head compresses the clay, of a mul-
tiple die in the cylinder surrounding the said
cores, and annularly grooved or hollowed out
at its upper end and partitions equally divid-
ing the grooved upperend of the die and cor-
responding in number to the die openings or
cores, substantially as described.

In testimony whereof T affix my signalure
in presence of two witnesses.

DANIEL SPOONER.
Witnesses: '

A. M. PERKINS,
MARY D. LAWRENCE.
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