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To all whom it «nay concern:
Be it known that I, Witriayx A. Lorens,
a citizen of the United States, and resident

“of Hartford, in the county of Hartford and

State of Cornecticut, have invented certain

‘new and useful Improvements in Apparatus
for Mounting and Dismounting Flexible.

Tubes, of which the following is a full; clear,
and exact specification. - . )
This invention comprises an improved ap-
paratus for expanding and mounting flex-
ible tubes upon a larger mandrel and for
dismounting them therefrom. T
‘The embodiment of this invention herein
shown and described is particularly adapted
for use in the manufacture of rubber gaskets
to be employed in the hermetic sealing of
cans, jars and receptacles employed in the
hermetic sealing of cans, jars and other re-
ceptacles commonly employed for fhe pack-
ing of food products. '

Figure 1 of the drawings is a side view of

- this improved- apparatus, a portion theresf
being in section along the longiludinal cen-

ter of the machine. Fig. 2'is a sectional
view on thé line 2—2 of Fig. 1, showing the

- mandgel support of the.apparatus. Fig. 3 is

a sectional view of the tube support on the
line 3—3 . of Fig. 1, showing the ports in
their collapsed position, with a gasket tube
surrounding the- mandrel. Tig. 4 is a sec-
tional view on the line 4—4 of Fig. 1, show-
ing another portion of the tube support with
a gasket tube thereon. TFig. 5.1s a sectional
view on the line-5—3 of Fig. 1, showing the
transfer carriage and the base, in which 1t
glides. Fig. 6 1s a plan view of the right
hand eid of the outer portion of the. appa-
ratus, shown in Fig. 1.. Fig. 7 shows the
right hand end of Fig. 1. Fig. 8 iz a side
view of the upper portion of the apparatus,
sliown ‘i Fig. 1, in which the puarts are ex-
panded, together with the gasket tube car-

vied thereby. TFig. 9 is a sectional view on
B o

the Hne 9—9 of Fig. 8, showing the tube
support with the expanded tube stretched
thereon. Fig. 10 is a side view, parily in
szetion. of the same parts shown in Fiz. 8,
in which the carriage has moved the four

transfer blades, together with the expanded
gasket tube, over the mandrel. Fig, 11 1s an’
“end view in section-on the line 11 of Ifig. 10.

Fig. 12 is a side view of the apparatus partly

Spéciﬁcation of Letters Patent.

*atented Aug; 27,1912,

in section showing the parts represented in
Fig. 10, with two of the transfer blades

withdrawn from the gasket tube, and two
more blades about to be withdrawn. - Fig. 13
isa cress sectional view on the line 13-—13 of
Fig. 12, showing the two remaining blades
between - the mandrel and tube before with-

drawal. Fig. 14 is a cross sectional view on

the line 14—14 of Fig. 12, showing two of
the .transfer bars or blades upon' their ex-

panded guides. Fig. 15 is a cross sectional .

view on the line 15—15 of Fig. 12, showing
the engagement of the carriage with the twe

fransfer blades shown in Fig. 12 and ready.

to be withdrawn from beneath the tube.
Fig. 16 is a side view of the upper portion of
the apparatus, showing all four transfer
blades withdrawn from the gasket tube, and
showing the latter-deposited upon the man-

“drel. Fig. 17 shows a sectional view on the

line 17—17 of Fig. 16, of the mandrel and
the gasket tube deposited théreon. Fig. 18

is a side view of the apparatus, showing the

cut gaskets upon the collapsed tube support.
" This improved apparatus herein shown
and described is adapted to perform an in-
termediate-cperation in the manufacture of
rubber or other suitable gasket material.
By. the methods of manufacture to which the
present invention relates, these tubes. are
mounted upon mandrels which are then
meunted for rotation upen centers or upon
a spindle while the gaskets are cut from the

‘tube by a succession of circumferential cuts

penetrating the wall of the tube, either at

_right angles with its axis, when making gas-

Lkets having a rectangular cross-section, or at
an angle with that axis in making acute an-
gled gaskets. The constrictive action of the
tube due to its elasticity is utilized by push-

ing er-puliing it over’a mandrel of a diame- -

ter larger thah the norma. diameter of the
tube. This mounting opcration involves
cbvicus difficulties, due to the flexible elastic
and clinging character of the gasket mate-
rial.. The constrictive action of the tube
arcund the mandrel surface interferes with

“the free distribution of the material and

holds it in a more or less unequally distrib-
uted conditicn while being cut, with the re-
snlt that the material more or less nnequally
changes its form as the strains are released
by the cutting away of the successive rings,
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thereby producing gaskets that .are-irregu-
lar. An size or contour. . Moreover, on ac-

count of the clinging ‘and elastic character”

of the gasket material, it iz necessary to
have the gasket cutting tool,- which is ex-

tremely thin and sharp, entirely penetrate |.

the wall of the tube in order to lnsure com-
plete separation of- all the gaskets, thus
bringing the cutting edge of the tool against
er into. the surface of the mandrel, and the
repeated cuts -of the tool score and roughen
that surface, thereby increasing the difficulty

‘of drawing or pushing or otherwise mount-

ing the gasket tubes thereon. This rough-
ness, and the clinging character of the gas-
ket material, dlso interfere materially with
the expeditious removal of the cut rings
from the mandrel. Any attempt to remove
the cut gaskets wholesale or several at a
time from the mandrel is resisted by the
clinging action of the several gaskets, each
acting independently; and their resistance
is still greater when of the acute angled form
shown herein, because of the fact that their
interlapping conical faces tend to telescope
and wedge each other when attempts are
made to push them longitudinally of the
material. According to the present inven-

tion these difficnlties are avoided by expand-.

ing or distending the tube circumferen-
tially by meansof bars or'blades extending
longitudinally. inside of the wall of the tube
and placed at intervals around the circum-

~ference thereof, spreading' the bars out-

. 86
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wardly to an extent sufficient to enable the

bars to slide upon the outer side of the man-
drel, then transferring the tube to the man-
drel by carrying the expanded tube.longi-
tudinally of the mandrel to-its desired rest-
ing place; and then withdrawing the bars
or blades by successive steps; that is to say:
separately, or at least less than the whole
number at one time, thereby leaving ‘the tube
clinging to. the mandrel.” Having thus
monunted the tube upon the mandrel the lat-
ter is separated into gaskets by any-desired
method or apparatus. Then the cut gaskets
are transferred from the mandrel by again
inserting the aforesaid bars or blades ap-
proximately to their former places between
the inner sides of the gaskets and the sur-
face of the mandrel; thus expanding the
gasleets and transferring their hold from the
outer surface of the mandrel to the outer
sides of the transfer bars or blades. The
latter are then coincidently withdrawn from

.the mandrel; or the mandrel is withdrawn’

from the bars, the gaskets remaining upon
the outer sides of the bars by their clinging

action. After removal from the mandrel
the bars are collapsed and-the gaskets re-
moved. . : i . :

The apparatusherein shown and described
for carrying out this process includes trans-
fer bars or blades, means for supporting,

7,159

guiding, expanding and contracting the

blades, and means for moving the blades to
transfer the tubes to and from the mandrel
while in their expanded condition.

- Referring to the drawings, the tube 20 :

surrounds and rests upen the transfer bars
21, which are here shown to be four in nam-
ber. The number, width and other dimex-
sions or proporticns of these bars. shouid.
however, be suited to the size, thickness,
length and other governing characteristics

of the tubes to be handled. These bars are

supported by longitudinally extending ex-
pander guides 22, which are longitudinally
channeled to receive the transfer bars (¥Figs.

B
b

8¢

3, 4 and 9) or otherwise adapted fo sup- -

port and guide the trausfer bars for longi-
tudinal movement. The inner surfaces of

the bars are preferably curved as herein
shown, approximately to the curvature of &

the mandrel. - These expander guides 92 ave
mounted for inward and outward expand-
ing and contracting movement relative to a

common center. " In the present instance

they are pivotally mounted at their opposite
ends to a central support 23 which is sup-

s )

ported in a prejecting or overhanging posi-

tion by the bracket 24, preferably being re-
movably secured therete by means of a.nut
25, The expander guides 22 are as herein
shown preferably connected by means of
links 26 with pivots 27 arranged near the
opposite ends of the guides and propor-
tioned so as fo maintain the expander guides
in approximately parallel relation to each
other as they are swung outwardly and in-
wardly from and toward their common cen-
ter. ~ These guides are shown in their inward
or contracted position in Fig. 1 and in their
outward or-expanded position in Fig. 8, in
which latter position the position and rela-
tion of the links and bars 1s such as to prac-
tically constitute a toggle joint, the effec-
tive force of which increases as the guides

near

‘approach their outer position shown in Fig.

8, thus increasing with the increasing resist-
ance of the distended tube. '
For convenience in connecting and ma-
nipulating the expander guides 22 so’as te
move them coincidently through their in-

‘ward and outward .movements, they are.

herein shown to be connected by means of
the connecting rods. 80, with an expander
head 81,*which is mounted for longitudinal
sliding movement upon a boss or hub 32 of
the bracket 24, the boss being squared or
provided with a spline or other suitable
means to prevent the expander head from
rotating, while permitting it to slide freely
in a longitudinal direction. The longitudi-
nal movement of the expander head is ef-
fected in any convenienf way. In the pres-
ent embodiment it is effected by means of a
screw-nut ‘83, which screws upon. the
threaded portion 84 of the bracket 24 and
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engages with the expander head 31 in any
convenient way. as by the annular flange 35.
Tor convenience in turning the screw-nut
33 it may be knurled or squared, or be pro-
vided with holes to receive a lever or span-
ner wrench. : :

‘As a means for enabling the transfer bars
91 to be moved longitudinally relative to the
‘expander guides 22, to transfer the tube
from the tube support to the mandrel as
illustrated in Figs. 8 and 10, the transter
bars are provided with arms 37 which ex-
tend outwardly from the guides 22 into en-
gagement with selecting and moving devices
appurtenant to the transfer caritage 58,
which is mounted for sliding movement
upon & base 39 by means of a shaft 42 pro-
vided with any convenient lever or crank
43 to enable the pinion to be votated by
hand. ' :

In order to enable the longitudinal move-
“ment of the transfer bars velative to the ex-
pander guides to be effected either coinci-
dently or selectively, in succession, I prefer-
ably provide selecting mechanism which in
the present instance consists of a selector
head 45 mounted for rotary movement in
the transfer carriage 38. This head as
herein shown consists of an annular ring
having internal flanges 46 and 47, separated
by an annular groove 48 for receiving the
outwardly projecting a¥ms 37 of the trans-
fer bars. These flanges are provided with
interruptions 49 (TFigs. 5 and 15) wide
enough to permit the arms 37 of the trans-
fer bars to pass through when the selector
head is turned to the proper position, the
number and arvrangement of these interrup-
tions being suited to the number and posi-
tions of the bars employed. When in the
position shown in Fig. 5 the selector head
- engages all of the transfer bars 21 comnci-
dently. But when moved go as to bring the
“interruptions 49 into coincidence with any
of the arms 37 the corresponding transfer
bars may be left stationary while moving
the remaining bars, this feature “being of
particular utility in connection with the
transferal of the tubes or cuf gaskets from
the blades to the mandrel, and vice Versa.

"The mandrels 51 are made of a size and
length suited to the tubes to be mounted
therecn, it being wnderstood that they ave
of a diameter sufficiently larger than that of
the tube to enable the latter by its ewn con-
ctrictive action, te cling to the mandrel
with sufficient foree to hold itself in place
while being cut or otherwise operated upon.
As a convenient way of supporting thess
mandrels in position relative to the tube
support these mandrels are mounted upon a
central stud 52 appurtenant to the bracket

10

2
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'53. Some suitable means as a sCrew 54
should be provided for holding {he mandrel

65 against lengthwise

3

tube and the blades are being dismounted or
withdrawn therefrom. In order to enable
the mandrels when thus supported to be
swung into and out
tube support the bracket 53 is preferably
pivoted as at 55 (Fig. 9) wpon a base 56,
suitable stops 57 and 58 being provided for
the alined and out of line positions, respec-
tively, of the braclet.

The cperation of this device is as Tal-
lows -—The tube support being placed 1n its
collapsed position shown in Iig. 1, a tube
is placed thereon by slipping it endiwise over
the transfer bars 21,
vosts as shown in the end views (Figs. 1, 3
and 4). A mandrel 51 of suitable size. i
cecured to the bracket 53 and swung te the
position shown in full lines in Fig. 2, bring-
ing the mandrel into alinement with the
tube and its support. Then the tube is ex-
panded by screwing the nut 33 toward the
loft as viewed in Fig. 1, thus moving the
expander head 31 and spreading the ex-
pander guides 22 outwardly to tle pasition
shown in Fig. 8, thereby distending the tube
as is also shown in cross-section in-Fig. 9,

the amount of expansion being sufficient to-

cavry the inner sides of the transfer bars 21
out o at least the diameter of the mandrel
51. The selector head 45 being tnrned to the
position shown in Fig. 5 50 as to engage the
arms 37 of all of the transfer bars, the latter
are then moved longitudinally towar the
left to the position shown in Fig.. 10 by
eans of the transfer carriage 38 through
the medium of its rack and pinion connec-
ticn with the crank 48. The selector head
45 is then moved to the pesition shown in
Tig. 15, with the interruptions or recesses
49 clearing the arms of two of the transfer
bars: but remaining in engagement with the
other pair of arms. The transfer carrizge
is then moved back toward the right, with-
drawing the said pair of arms, but leaving
the tube clinging to the mandrel and to the

other pair of arms as shown In Fig. 13 The

transfer carriage is then moved again to

of alinement with the’

70

in which poesition it .
.80

85

90
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the left and the selector head turned so as -

to engage the arms of the remaining trans-
fer bars, which by repetition of the move-
ment of the transfer carriage to the right is
withdrawn from the tube, leaving the latter
to settle down upon and cling to the man-
dvel as shown in Fig.17. The mandrel sup-
port 53 is then swung back to the pesition
shewn by dot-and-dash lines in Fig. 2, thus
carrying the mandrel out of alinement with
the tube support and enabling the mandrel
to be removed. '

the tube inte gaskets of the vequirved size, as
shown by the circumferential lines 1n Fig.
18. Then the mandrel carrying the cut

displagement while the-| gaskets is returned, and again secured upon

130

The mandrel having the .
| tube thus mounted thereon is then frans-
ferred to any suitable apparatus for cutting.

125

130
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the mandrel. support, and the latter is swvng

forward to its full line position of Fig. 2,
in alinement with the tube support.

~with the selector head 45 turned to a posi-

5 tion to engage two of the traunsfer bars or
““blades, the latter are pushed forward be-

10

25

‘30

N
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60

, either prior to or a

tween the surface of the mandrel and the
inner wall of the cut gaskets, as indicated in
Tig. 18, the clinging friction of the remain-
ing c1rcumferent1a1 portions of the gasket
aﬂqmst the surface of the mandrel tendmg

Ltq prevent the gaskets from being pushed

endwise. Then the transfer carriage is

moved back and the two other or remaining
bladeb are similarly pushed into position
indicated in Fig. 11, thus distending the
gaskets so that their inner surfaces wholly v,
or at least approximately, clear the smface
of the mandrel. Then the selector head is
turned to engage-all of the transier bars,
whereupon the transfer carrviage is again
moved to the right, carrying with it “the
gaskets stretched around the outer surfaces
of the transfer bars 21. The transfer bars
and their expanding guides are then col-
lapsed to the position shown in Fig. 18 by
turning the screw-nut toward the mcrht S0
as to: coﬂapbe the parts to theu' contracted
condition shown in Fig. 1, whereupon the
gaqkefs may. be readily remov ed. 1f desired,

the gaskets; or any desired number of (hem;

may be tied together prior to removal by
passing a btlmg 1ong1tud1nally through one
of the intervals between the transfer bars,
after the collapsing opera-
tion.

The mandrels 51 may be of ‘my desired
material, In some msiances, and particu-
larly svhen employed for the cutting of gas-
kets, it may be found desirable to. prov1de
the mandrel with a protecting outer surface
of rubber, by stretching or cementing a rub-
ber tube thereon.

In some instances, and parimu]ally when

the tube is light and thin, or of a character

easily stretched; it may be unnecessary to
employ the expanding and coihpsm(r move-
ments, in which case the expander guides

‘may be dispensed with and the ira mfel bars

mounted on rigid supports or gmdeq in line
with the pemphera} surface of the man:
drel. Or, the expander guides shown herein
may be left in their expanded condition
shown i Figs. 8 and 9, and the tube may be
stretched over the transfer bars by hand or
in any other convenient way. This medifi-
catioh, hewever, does not,-or at Jleast need

not, interfere with or mo«(‘hfy the process of

transferring the tubes to and from thé man-
drel, or modify the. construction or opera-
hon of the transferring ,md selecting menh-
anism.

Although this apparaius is herom shown
and C.Pm,mbﬂn in its specific fzpphcahon to
the manufacture of gaskets, it is obvious

Then.
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that it may also be employed for other pur-
poses, which involve the mounting ‘or dis:
mounting of sleeves or“tubes of flexible ma-
terial. The apparatus may be modified in

‘many ways both generally and in- detail to

adapt it to-different purposes. The various
members of the apparatus may be disposed

vertically instead of horizentally as herein
shown, or may be otherwise altered or trans:-

posed to suit. differerit condltmns.
T claim as my. mventlon —

1. The combmatmn in means for mount—'

ing flexible tubes, of a plurality. of transfer
mnmbers extending . longltudmaﬂy within
the tube and arranged at’ intervals circum-

70

75

80

ferentially of the tube, spreader guides -

moéunted for substantially radial movement,

and supporting the said members for shdmfJr K

movement, and means for sprefldmg the

sald guldes outwardly, =
9. The combination in means for mount-

85

ing flexible tubes, of a plurality of ekpander -

guldea mounted for outward movement rela-
tive to a common center, ?mnsfer mem-
bers supported on the said mmes for move-
ment longitudinally therec?, and means for
effecting the sald outward movement of the
guides.

3. Means for expandm@ and mounting’

flexible tuLes, including e}(p.mder guldes
mounted in parallel relation for movement
in an outward direction relative to a com-
mon center, transfer members mounted for
longitudinal movement on the said guides,

means for moving the guides, and means for-
moving the transfer members lonmtudmady

of the 0’u1deq

90

95

100

4. Means for expanding and mounting

flexible tubés, including i’ .combmatlon‘a
central support, a plurality of guides mount-
ed on the support for outward movement
relative to a common center, transfer bars
mounted for longitudinal movement on said
guides, means for moving the said guides
outwardly, and means f«‘ox sliding the trans-
fer bars longitudinally of said O"uldee

5. Means for e}\p‘mdlnv and - mounting
flexible tubes, including in combmqtlon,
expander guides pivotadv mounted for out-
ward swinging moverment relative to a com-

mon center, transfer bars mounted for lon-

gitudinal movement on said guides, means
for swinging the said guides to-spread them
outwardly, and means for-sliding the said
bars on their respective guides.

6. Means for expanding flexible tubes, in-
cluding a. plurality of spreader guides piv-

oted for swinging movement in an approxi-’

mately para allel relation to each other, and '~_;125

outwardly from -a common center, transfer

105

110

115

bars mounted for longitudinal movement on, '
said guides, ‘arid means mchdmg . SCrewW nub

for S"()I‘e‘ldxn*" the said guides comm&ent}y

to distend the tube.circumferentially
7. Means for expondmd flexible tubes and

130




10

20

30

40

45

50

55

~plurality of expander

1,037,156

transterring them to-a mandrel, including
in. combination a central support, expander

guides mounted In said support for out-’

ward movement relative to a common cen-
ter, transfer bars mounted for longitudinal
movement on said guides, means for ex-
panding the guides, means for supporting
o mandrel in substantial alinement with the
expanded tube, and means for moving the
transter bars longitudinally to- transfer the
expanded tube to the mandrel.

8 The combination, in means for mount-
ing flexible tubes, of expander guides mount-
ed tor outward movement relative to a com-
mon center, transfer members supported on
{he said guides for movement longitudinally
thereof, means for effecting the said out-
ward movement of the guides, and means
for moving a plurality of the trapsfer mern-
bers longitudinally of the guides.

9. The combmation, in means for mount-
ing ‘and distounting flexible tubes, of a
mandrel, a plurality of transfer members

- supported for movement longitudinally of

the mandrel, and means for selectively mov-
ing the said transter members.

10. The combination, in means for mount-
ing and dismounting flexible tubes; of a
mandrel, a plurality of transfer members
supported for “movement longitudinally of
the mandrel, and means for moving the
said transfer members longitudinally either
all coincidently, or some of them selectively-

11. The combination, in means for mount-
ing and dismounting flexible “tubes, of a
guides mounted for
outward and inward movement relative to
a common center, transier members sup-
ported on the said guides for movement

Tengitudinally thereof, means for effecting

the said movements of the guides, and a
transfer carriage, provided with means for
gelectively engaging some O all of said
transfer members to move them longitudi-
nally with the carriage.

19. The combination, in means for mount-
ing ‘and dismounting flexible tubes, of a
plurality of expander guides mounted for
outward and inward movement relative to
a common center, transfer members sup-
ported on. the said guides for movement
longitudinally thereof, means for effecting

the said movements of the guides, a transfer

carriage movable longitudinally of the
guides, and a selector head mounted for
rotary movement on the carriage and pro-
vided with means for selectively engaging
with the said transfer members. :

13. The combination, in means for mount-
ing flexible “tubes, of a plurality of ex-
pander guides mounted for inward and out-
ward movement relative to a common
center, transfer members supported on the
said guides: for movement longitudinally

‘vided with interrupted

thercof and provided with outwardly ex-
tending arms, means for effecting the in-
ward and outward movements of the guides,
a transfer carriage movable longitudinally
of the guides, a transfer head mounted for
rotary movement on the carriage and en-
cireling the said guides, and provided with
Abutments for selectively engaging with the

85

70

caid arms of the transfer members to move -

them longitudinally with the carriage.

14. The combination,in means for mount-
ing and dismounting flexible tubes, of a
plurality of expander guides mounted for
inward and outward movement relative to
o common center, transfer members® sup-
ported by the said guides for movement

[ongitudinally thereof and provided with

outwardly extending arms, means for ef-
fecting the inward and outward movements
of the guides, a transter carriage movable
longitudinally of the guides, a transfer
head mounted on the said carriage and pro-
flange. abutments
for selectively engaging the said arms of
some of them, or all of them,
of the said guides. o

15. The combination in means for mount-
ing flexible tubes, of a mandrel, a tube sup-
port, means appurtenant to the support for
expanding the tube and transferring it to
the mandrel, and a mandrel suppord
mounted to carry the mandrel into and out
of alinement with the tube support.

16. The combination,inmeans for mount-
ing flexible tubes, of a mandrel, a tube sup-
port, means appurtenant to the support for
expanding the tabe and transferring it to
the mandrel, and a mandrel support
mounted for swinging movement to carry
the mandrel into alinement to receive the
tube, and to carry the mandrel out of said
alinement to facilitate removal of the man-
drel. , " .- :
“17. The combination, in means for mount-
ing flexible tubes, of 2 mandrel, a phurality
of transfer bars extending longitudinally
within the tube, means for supporting the
bars in position to slide-over the mandrel,
and means for moving the said bars to carry
them with the tube upon the mandral.

18. The combination,in means for maount-
ing flexible tubes, of a mandrel, a plurality
of transfer bars extending longitudinally
within the tube, means for supporting the
said bars with their inner surfaces in ap-
proximate alinement with the peripheral
surface of the mandrel, and means for shid-
ing the bars and the tube together upon the
mandrel. :

19. The combination, -in méans for dis-
mounting flexible tubes from a mandrel, of
a plurality of transfer bars inserted between
the inner, wall of the tube and the periph-

longitudinally

‘the transfer members to gelectively move
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eral surface of the mandrel, and means
for withdrawing the bars and the tube to-
gether longitudinally from the mandrel.
90. The combinaticn, in means for dis-
mounting flexible tubes from a mandrel, of
a plurality of transfer bars extended lon-
gitudinally between the inner wall of the
tube and the peripheral surface of the man-

drel, and disposed at intervals around that’

peripheral surface, and means for with-

“drawing the said bars’ and the tube lon-

gitudinally from the mandrel. ) _
21. Means for transferring flexible tubes
to or from a mandrel, including in combina-

tion a plurality of transfer bars extending ;

longitudinally between the inner wall of

the tube and the peripheral surface of the |

mandrel and disposed at intervals. around
that peripheral surface, means for expand-
ing the said bars in a substantially paraliel

1,037,159

relation, and means for' moving the said

bars and the tube longitudinally on the man- .

drel, ' -
22, Means for transferring flexible {ubes
to or from a mandrel, including in combina-
tion a plurality of transfer bars extending
longitudinally between the inner wall of
the tube and the peripheral surface of the
mandrel, and disposed at intervals around
that peripheral surface, means applied ap-
proximately at the opposité ends of the
bars for expanding them against the wall
of the tube, and means for moving the said
bars and the tube longitudinally on the
mandrel, :

WILAJIAM A. LORENZ.
Witnesses:
Nerrie Propxix,-
Epwaro H. Lorexz.
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