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The invention relates to insulators " in-
tended for use in connection with high ten-
sion transmission lines and has for its general
object the provision of a novel method of
s and means for making an insulator. -

It is well known in the art that it is a
common practice to make insulators by cast-
ing or by plunging, the former method in-
volving the running of plastic material into
suitable molds, and the latter involving the
employment of dies which are moved rela-
tively in a longitudinal direction and which
are also usnally rotated at the same time for

_the purpose of compressing the clay and
15 shaping it. However, under the ~usual

10

methods there are many limitations asin the

casting process certain shapes will not draw
from the molds and, as in the plunging sys-
tem, an analogous condition exists. Tt has
20 :
types of insulators in sections which are
cemented together to produce the  finished
article. = , o ’
It is with the above facts in view that I
have devised the present invention which has
tor an important object the provision of a
method of and means for making insulators
of shapes which could not be made by. the
. known processes, it being a feature that by
30 my method it is easily possible to make a one-

piece insulator having the shape and possess--

ing all the advantages but none of the dis-
advantages of well known types of multi-
.. part insulators intended for use particularly
“in connection with very high voltages. '
_Another important object of the irivention

is the provision of a method in which vibra-

tion is utilized during the compression of the’

_.clay by the dies as I have discovered. that
40" vibrating clay results not only in compacting

it but also in breaking up any laminations

resulting from the action of the pug mill and

other apparatus used in the preparatory

.- stages, the elimination of such laminations
45 peat
coming any tendency of the shaped insulator
to crack or break during drying and subse-
quent firing. _

In addition to the broad method involved,

50 the invention has for an important object the

therefore become necessary to make certain

resulting in. greater homogeneity and over-

_vibration to the clay,

provision of -a novel apparatus by-means of

“which' the method may be carried out, the

apparatus -or - machine  being - preferably
equipped with means for producing the yibra-
tion above referred to;- S )
~‘An-additional object of the invention is.to
provide a method which will be easy to carry
out, together with a simple arrangement of-
parts for working upon the clay and forcing
it into the desired shape. - '

- To'the attainment of the foregoing and-
other objects and ‘advantages, the invention
preferably consists in the details of construc-

&5
P

tion and the arrangement and -combination .

of partsto be hereinafter more fully described
and claimed, and illustrated in the accom--
panying drawings in which: S ‘
~ Figure 11s a side elevation of an apparatus
or machine for carrying out my method,
Figure 2 is a view on a larger scale, parts
béing in elevation and other parts in section,
showing the stationary die and one of the
relatively movable dies, ‘ v
~Figure 3 is a cross sectional view through
the stationary die and the intermediate mov-
able die showing the condition of the cl ay-aft-
er the first step'in the operation, and :
Figure 4 is a similar view but also showing
the 'second relatively movable or final. die-
and the final condition of the clay. - -
- In its broadest aspect, my invention com-
prises plunging or compressing a mass of
clay between relatively stationary and mov--
able dies shaped to give the proper and de-
sired configuration fo the top surface, the
underside of the top and a portion of the
periphery of the insulator with the surplus
clay forced out and projecting upwardly in
column form beyond the relatively movable
die, and then plunging or compressing this
protruding colunin by means of another rela-
tively movable die for completing the shap-
ing of the periphery and for forming the
underside. of the lower portion of the insula:
tor; the -insulator being formed: preferably,
though not necessarily, in the inverted posi-
tion described for the sake of convenience,
these operations or method steps being car-
ried out with or without the application of

though the former is
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of great advantage as pointed in the prelimi-
nary remarks and therefore preferable.
In the drawings I have shown a convenient

‘machine or apparatus by means of which this

broadly described operation or method may
be carried out. Referring to the drawings in

detail, the numeral 1 designates a relatively

stationary mold which may be of any ordi-
nary or preferred mechanical construction

i and which has a cavity 2 therein of a con-

figuration to give the desired shapeto thetop

- of the insulator to be formed. The numeral

15

20,
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o
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3 designates a relatively movable mold adapt-

ed to engage and compress a mass of clay .4:

placed in the cavity 2, and having a curved
undersurface 5 of a configuration to give the
proper shape to the outstanding skirt’6.0f the
insalator, and also formed with a flaring cen-
tral opening 7. ‘While the opening 7 may be

varied in some respects, it is intended to be

of such configuration as to,give the proper
shape to the exterior of the intermediate por-
tion 8 of the body of the insulator, including
the top surface of the outermost petticoat 9,

though this shaping wiil not result from the

coaction of the molds 1 and 3 alone as the
method -of making the insulator involves the
subsequent use of. an additional relatively
movable mold 10 which has a projection 11
thereon intended and adapted to enter the
clay for forming the usual pin recelving re-
cess 12 therein. In addition to having the
projection 11, the mold 10 has its undersur-

face grooved as at 13 for the entrance of clay

thereinto to define the ~usual petticoat 14 on
the insulator. In addition to these two fea-
tures, the mold 10 is intended to have its

underside of such configuration as to give

the proper shape to the underside of the
petticoat 9. o :

.'On account-of the peculiar shape of the in-
sulator, that is to say .on-account of .the pro-
vision of the downwardly curved skirt 6 and
the outwardly flaring petticoat 9, the moild
1 must be formed in sections and 1t is.there-
fore represented as including a central por-
tion 15 in which
a sectional ring or segments 16 surrounding
the same and detachably connected therewith
as by pins, tubular elements 17 or the like
which are fixed with respect either to the
central portion 15 or the ring sections or seg-
ments-and removable with respect either to
the ring: sections or the central potrtion, as
the case may be. It is likewise obvious that
any other suitable means ‘might. be used for
holding these parts assembled though tubulax
elements such as -those shown are of advan-
tage as use may be made of them for apply-
ing suction or pressure to or through the mold
1, and especially.the central portion 15 there-
of in case the same is formed of porous ma-
terial such for instance as plaster of Paris,

it being well known that-the application of.

suction during molding is advantageous in

- connection

the cavity 2 is formed, and-
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removing any entrapped air which might
cause inequalities in the -clay surface, and
that the application of air pressure is like-
wise - advantageous for facilitating the re-
moval of the molded insulator from the mold.
TFor similar reasons, the mold 3 must like-

wise be made of sections here represented as

“held together by a metal band 18 which may

have terminal ears 19 connected by a bolt
00 or the like. In the present instance the
sections of the mold 3 are represented as hav-
ing an outstanding flange 91 overlying the

10 is of course simply

band 18. The mold ]
of solid construction. It might be mentioned
mold members may

in passing that all of the
De ‘of any desired material though a porous
structure is preferable for the lowermost or
velatively-stationary one. , A
“In the carrying out of my method by
means of such dies, it is of course necessary

that the different die members be assembled

in their proper relation and - brought into

compressing engagement with the clay with

congiderable force or pressure in order to ef-
fect -the shaping. While this ‘might be
brought about in different ways, T have illus-
trated a mechanical apparatus or machiné
for-accomplishing the purpose, it being, how-

"ever, understood that variations from what is

shown might be resorted to in several par-
ticulars. Referring to Figure 1, it will be
noted that I have provided a supporting
frame 22 including a base portion 23, an up-
right 24 and superposed vertically spaced
arms 25 and 26, all of which eléments are
shown without detail.- Slidable vertically
hrough the arms 25 and 26 is a rod or shaft
97 constructed at its lower end to carry the
mold 3 or the mold 10, the exact method of
therewith ~being immaterial
though the lower end of the rod 27 may be
threaded as shown for engagement within a

" threaded socket 29 in the niold 10, or within

a threaded socket 30 in a disk 31 having
means for carrying the mold 8. This means

may very easily comprise spring clips 32 se- -

cured upon the periphery of the disk 31 and
having inwardly directed shoulders 33 engag-
ing beneath the band 18 for retaining pur-
poses, the clips terminating in outwardly di-
rected lips ‘34 which may be spread apart
to release -the mold 8 from its holder. The

rod or shaft 27 may be moved vertically as
by means of a lever 35 pivoted at 36 on the -

upright 24 and having a slot 37 engaging
upon a pin 38 projecting from the rod or
shaft 27, The lever may be equipped at one
end with a handle 39 and may have its other
end carrying a weight 40 for counterbalanc-
ing purposes. As it is a very important fea-
ture to vibrate the selectively usable relative-
ly movable molds during their movement, 1
Lave shown an air hammer or any other de-
sived type of vibration producing.device in-
dicated at 41 carried by or otherwise con-
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nected with the rod or shaft 27, - An air ham-
mer is very convenient and such a device may
be supplied with the motor fluid through a
flexible hose 42 leading from a suitable
source. e e T
The operation of making an insulator in
accordance with my method and by means
of the apparatus shown is as follows: The
parts of the mold 1 being assembled, that is

to say the ring sections or segments 16 hav--

ing been engaged about the central member
15, this mold is placed on the base portion
23 of the machine in coaxial relation to the
rod or shaft 27. Any centering means for
determining this position may obviously be

~used. The disk 31 is then engaged upon
the rod or shaft 27, the sections of the mold

3 are assembled and held together by.the
band 18 and screw or bolt 20, and this as-

« sembled mold is then engaged within the

clips 32, the shoulders 33 of which will snap
into engagement beneath the band 18. The
operator then places a billet of clay in the
cavity 2 and then grasps the handle 39 and

. moves the lever 35 downwardly: while at the

- same time whatever valve device is associated

35

40

45

50

with the air line 42 is opened to bring about
actuation of the air hammer or vibrator 41.
Asg the lever 35 is brought down the mold 3

“will engage the clay billet and comipress it

within the cavity 2 which will give-the prop-
er shape for the top surface of the insulator,
it being noted that the insulator is repre-
sented as made in inverted position. The
convex lower surface 5 of the mold or die
3 will give the proper shape to the under-
surface of the skirt 6 which is formed be-
tween the central portion 15 of the mold 1
and the mold 8. The surplus clay will be
extruded upwardly through the opening 7
and will stand as a column as shown in Fig-
ure 8. It should be understood that this

compressing action is effected simultane-.

ously with the vibratory effect to obtain the

best results though satisfactory results can:
be obtained even though the vibrating fea-

ture is omitted. After this first step- the
clips 32 are disengaged from the mold or
die 3, by the simple expedient of pressing
outwardly on the lips 84, and the lever 35 is
moved upwardly, carrying with it the disk
31 which should then be removed from the
rod or shaft 27. "The final die or mold 10
is then engaged upon the rod or shaft 27

i and-the lever 385 again moved downwardly,

€9

preferably while the vibrator is in action, to
bring this die 10 into compressing engage-
ment with the clay column which extends
within .the opening 7 in the die or mold 3.
As the die 10 is forced home, the projec-
tion 11, groove 13 and other portions of its
lower surface will engage the clay and de-
fine the petticoats 9 and 14 and also the
pin hole or recess 12. The forcing of the

5 clay against the wall of the opening 7 will

give thé proper shape to the body 8 of the
insulator and the exterior- of the petticoat 9.
Any surplus clay will of course be extruded
at the slight space 43 at the outer edge of

the die 10. The lever 35 is again moved.

upwardly to withdraw the die 10 from. the
insulator, the band 18 is reimoved, ‘the ring

sections or segments 16 are removed, and the

35

sections -of the mold 8 separated and re- -

moved whereupon the insulator will be left
standing in inverted position upon the central
portion 15 of theé mold 1. This member 15
carrying the insulator may. then be set away
in some suitable place while the clay hard-

ens and dries to a certain extent, subse- ¢

quently to which the “insulator is removed,
glazed and fired in the usual manner, these

subsequent steps not forming part of the.

present invention. o S
“In actual practice I have discovered that
by vibrating the mold or die members dur-
ing the act of compressingly engaging them
with the clay great homogeneity of the clay

is brought about, subsequerit tests-indicating

a-closer texture, greater compactness and a

total absence of laminations which, -as s

well known, cause cracking and breaking of

‘the insulator sometimes during drying and
¢ Of .course ths.
method is capable of being carried out with.

sometimes during” firing.

the vibrating feature omitted but its advan-

tages are so'marked that I prefer to include:

it as a step in the operation. - :
From the foregoing . description and a
study of the drawings it will be apparent

that I have thus provided a novel method,
and means for carrying it out, of making .

insulators in”one’ piece bit having all the
advantages of those of the multi-part type.

Joints between sections are eliminated with 101

the benefits derived from the absence of ce-
ment which, on account of its hygroscopic
nature, ‘expands or: swellg '
causes breakage. Furthermore by my meth-
od and means it is possible o construct in-
sulators of such shape as to preclude their
formation: in. the ordinary known manner.
It is believed -that the advantages will be

readily apparent to one skilled in the art .

without further explanation.

While I have shown and described the pr(—f~ :

ferred method and a certain mechanical ap-
paratus for carrying it out, it should be un-
derstood that the disclosure is merely an ex-
emplification of the principles involved and
that the right is reserved to make all such

changes as will not depart from the spirit
of the invention or the scope of:the claims

hereunto appended.

Having thus described the invention, ‘I
claim: . :

1. In an apparatus of the character de-

scribed, a sectional mold adapted to have

plastic clay placed therein, a sectional die .
150

having a central opening and adapted to co-

and frequently-
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operate with said mold for shaping the clay

and for extruding a portion thereof through
the opening, and a second:die adapted to en-
gage said extruded portion for shaping the
same.

- 2. In an apparatus of-. the character de-,

seribed, a sectional mold adapted to have
plastic clay placed therein, a sectional die

- having a'central opening and adapted to co-

operate with said mold for shaping. the clay
and for extruding ‘a portion thereof through

the opening, a second die adapted to enfraoref

said extruded portion for shaping the same,

1,784,792

means for raising and lowering said die with-

respect to the mold; and means for detach-
ably connecting said che with said mmmg and
lowering means.
In testlmony Whereof 1 affix my s1onat1ue
: KE\TT A. HAWLEY

and means- for \flblatmo the dies and the

clay
In an appara atus for forming porcelain

1nsulatoxs a'mold adapted to have clay dis-

posed therein and hzwing a cavity shaped to
correspond to the top surface of the insulator
to be made, a sectional die having a central
opening and having an dctive face adapted
to cooperate with sald mold for shaping the
underside of the top portion thereof and for
shaping the exterior of the body of the in-
sulator, said die being movable toward said

mold and acting to extrude a portion-of the

clay through the opening, and a second die
adapted to compressingly engage said ex-
truded portion and shaped to deﬁne the un-

“dersurfaces of the insulator.

4. In an apparatus of the character de-
scmbed a sectional mold, a relatively mov-

able sectional die adapted to cooperate there- -

with and having a central opening, and a
second relatively movable die adapted to co-
operate with said first named relatlvely mov-

able die.
© 5.In an apparatus of the ch'u“acter de--

scribed, a supporting structure; a member
slidable with respect thereto, a mold sup-
ported upon said structure, and selectively
usable dies carried by said member for co-
operation with said mold and with each
other.

6. In an appamtus of the charaeter de-
seribed, a supporting structure, a member

slidable with. respect thereto, a mold sup-"
ported upon said structure, selectively usable -

dies carried by said member for cooperation
with said mold and with each other, and vi-

bration producing means connected with

said member,
7. In a device of the character descubed
a support, a sectional mold mounted thereon,

a shaft slidably mounted on the support in.

axial relation to the mold, and a plurality of

sequentially operable dies removably carried -

by said shaft for cooperation with the mold
and with each other. -

8. In an apparatus of the character de-
seribed, a sectional mold including a central
portlon and a removable perlpheml portion,

a centrally apertured die adapted to cooper-

ate with said mold and formed of sections,

means for holdlnfr sald sections assembled '

s

-
Tt

100

110

120

©130



