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1o all whom it m;rw COTLCCT T

Be it known that I, GEORGE H. li‘NTIGE[T :

citizen of the United btates residing at Lynn,
county of Essex, State of Meesechusetts hawe_'
invented a eella,m new and useful Immove-_
ment in Paper‘ Tube Machinery, of Wthh the

tollowing is a specification., -
My 1mfenilm1 relates to paper- Lub(, ma-

~chinery; and it consists in a machine for for I -
ing paper tubing by combination, with two_
. ]0110‘11311(111:1&1 Interior 513111)8 of one eﬂzte] 101

wrapping-strip.
Ccltam details not clauned helem are fee-

tures of constr uetmn which ale not of my in-
vention.

My invention is espeua,ll y directed to the

‘manufacture of a compact and uniform cy-

lindrical tube composed of three layers of
paper tape by eppheatwn of interior- forming

and of exterior-for ming and feeding devwee

continuously from the pomt of a,pplleautlon of

 the component tapes to tha,t of their delivery

.in tubular form.

- view of the 1otetable bleeve

Figure 1 is an. elwatmn pmtly in beCLIOII

Fig. 2is a top plan view. Fig. 3 is a section
HKig. 4.8 an inner end'
Iun' 5 18 an |

on line 3 3, Kig. 2.

~ elevation, partly in section, of the receiving-

. 30

end view of the table, showm o tl1e shear.

- bench and saw. Fig. 61is a eeeuonel view: ot
- Fig.7is an 111151e1_

the table at point 33, Fw 5.
Kig.

- 8is an elevation showmﬂ' the different layels

composing the tubing.

35

~ flame.

modified.

Fw 9 1s a perspec-

‘tive of the inner end of 1]116‘ sleeve slightly
TFig. 10illustrates details for vary-

ing the pressure of the shaping-rolls. Fig.

~ constr uetwn and Fig. 13 shows the method

of attaching the sprin ﬂ'—prebsed tengue.
- 14is a vertleal section which shows the | et—_
tachment of the mandrel -to .its supporting-
:tonﬂ‘ue

Flﬂ‘

Fig. 15 repr esents the fusee connec-

o .'t1011 of the roll -pressing tonﬂ'ue with its act,u-

43

ating-spring.

~ Inthe dra,wmns 4 ] 13 a shaft (,&I‘I‘ylllﬂ the_
- the ﬂ'ear-wheels ¢, 3, a,and b, meshing, re-

%peemvely with wheels cﬁ c?, (;4 and ¢?,

. shaft 4 rotates in beerm o8 "a® and ad.

The

“wheel ¢® is mounted on a sleeve or cage 2,
(prefembly eylmdrlcal,) whlch rotates m

] bearings 8

|71in a cup k..
11 shows the device for regulating the drym -
Fig. 12 1llus1zmtes deta,lls of chain
' the mandrel.

acquires a new set cor lespondmﬂ‘ 130 the eylm- -

The

=i

and b3
cut in 1he sleeve 2 afford convenient access
‘to the parts within the sleeve.
of the sleeve is provided with a bushing 2’

eentmlly perforated, end the outer end ear-i
Securely fastened

ries the driving-pulley ¢’.
to the etend.;ud which supports bearing 4% by
bolts 7' is a stlff-metel tongue 7, whleh ex-
tends from the outer to the inner end of the

sleeve 2 within the sleeve but free from eon-—_

‘tact therewith. by means of a lug ¢ se-

One or more openings 2"

Theinnerend :
y 55

cured to the inner eud of the tongue 7 a per-

forated disk 6 is SLlppmted eoneent] ically

‘within the opening in the bushing 2. The
dlsk 13 therefore stationary, w hlle the bush-
1ng 2" is free to rotate about it.

T'he opening

in the disk is funnel-shaped, Wlth its lfwﬂ*el: -

opening directed toward the tape rolls, so as

to freely admit the tapes.

Ilhe tongue 7 has a pelfmated luﬂ orsleeve.

', which, LoﬂetheL with a nut 5’ suppmte one

end of the IIchIlCll(-}I 5, which md,ndwl is ta- -
‘pered, as at 5, for-a ,5110113 distance from the =~

| point of attachment to the lug 7' and then
has a uniform dlameter to its orhel extremlhy; '-

‘beyond the rolls 24.

Of the two lontrlbudmel tepes whmh enter -

into the composition of the tubing one is fed.

to the mandrel from a roll on the reel A and
is designated as tape a in the drawings.

the tube.

30
This -
18 the innermost ot the three tapes composing
Before entering the sleeve 2 to be
applied to the mandrel it passes over guide-
rolls {, and instead of being pasted is merelyw
mmstened with water SUpphed to the sponge
~ The moistening of the tape in-

creases its lateral flexibility, and 1t therefore

readlly accommodates itself to the shape of

~When it is afterward dried, it go

d1 ical surf&ce of the mandrel.

Tape b from reel B, by means of n‘mde-l olls
? is caused to pass over the- sulfeee of the
95
in such a way that =~
paste is applied to both sides of the tape. o

paete -rolls e, partially i immersed in paste con-
tained in the vessels g,

Brushes % serve to remo ve the excess of paste.

I have found that a very even distribution of

the paste may be effected by arran ging the two ¢

106

rolls so that they will be pOSItwely rotated.

aﬂ*mmt the ta,pe b in a dn ection opposne tof -

5 B
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the line of travel of the tape.
done by means of the shafting and wheels
and belt 7, as shown. By moisteningthe tape
«, which 1s the only one directly in contact
with the mandrel, and pasting both sides of
tape 0 sufficient paste is provided to unite
tapes ¢ and 6 and tape b with tape ¢, called
the ““wrapper,” which is fed from the roll
within the reel C. By this arrangement no
paste comes in contact with the mandrel and
all danger ot the tubing adhering to the man-

‘drel 1s avoided.

The reel C has a compound rotation, that
is to say, 1t 1s so journaled on a stud 1, that
projects radially from therotarysleeve 2,that,
besides sharing in the rotation of said sleeve,
1t has an independent capacity for rotation
parallel to said sleeve’s axis. Suitable fair-
leaders or guide-rolls 14 are provided to con-
duct the tape ¢ so that it will be applied about
the two longitudinal tapes a¢ and b at a point
beyond the 1nner extremity of the sleeve 2.
All the guides are mounted on studs which,
like the stud 1, rotate with sleeve 2.

- Journaled in a lug 9, that projects from the
rotating sleeve 2, is a fusee or eccentric 10.
A rigid tongue 11 on the fusee is caused to
press foreibly against the periphery of the
paper roll on reel C by a spring 12, which has
a flexible connection 13 with the periphery of
the fusee. The eccentricity of the fusee is
such as to maintain a uniform spring-pres-
sare upon the paper roll whether the 10ll is
full or partially full. The other end 12 of
the spring 12 is threaded and is attached to
a lug 127, through which the end passes. A
nut 12" allows adjustment of the spring-ten-
sion. Attachment of the pressure-tongue 11
o the fusee 10 may be by means of a block
y* and a pin 2% journaled in a lug or projec-
tion 9 of the sleeve 2, as shown in IFigs. 13
and 1o.

Suitably-mounted sprocket-wheels driven

by shafting operated by wheel ¢! carry chains
15 and 16, one below and one above the man-
drel 5. Teeth or projections x* on the links
of the chain grip the tubing formed on the

mandrel, and as the chains adjacent to the

tubing both move in the same direction their
combined action serves to carry along the
tubing X away from the sleeve 2 and shaping
and compacting the several component plies

“about said mandrel.

55

6o

In Fig. 3 is shown the device which per-
forms three separate functions—viz., first, to
feed or drag the tubing forward; second, to
compact the component plies or tapes firmly
together; third, to contribute to the uniform
and cylindrical shaping of the tubing about
the mandrel. A suitable projection d? of the
frame carries a supporting-guide 18.

Pressure-guide 19 is supported at the ex-
tremity of springs 20, which pass under the
bridge 17, and between these two guides the
sald feed-chains 15 and 16 pass. Screws 21
in the bridge are used to vary the tension of

springs 20. As the tension of the springs is |

This may be

raried the pressure of the guide 19 on chain
16 is also varied, and the chain theretfore bears
with greater or less pressure on the tubing
formed about the mandrel 5, either generally
or relatively with respect to the receiving and
delivering ends of said feed.

23 is a metal shell or trough through which
the mandrel passes. The shell 1s supported
by a frame which also supports a number of
Bunsen burners. When lighted, the flame
from the burners 22 enters the shell and 1s
uniformly distributed about the tubing.

The gear-wheel ¢’ operates shafting carry-
ing a series of grooved shaping-rolls 24 in sets
of two. Each one of a set coacts with 1ts fel-
low to compress the tubing and shape it on
the mandrel. Butthreesetsareshown, though
in practice any number of sets may be used,
being arranged alternately to bear vertically
and longitudinally on the tubing. Being situ-
ated in close proximity to the shell 23, they
receive considerable heat from the tubing be-
fore 1t has had time to cool, and thev have
thereforethe added function of retaining heat
to assist in drying the paste.

In Fig. 10 is shown an arrangement where-
by one of each of the sets of shaping-rolls 24
1s made adjustable, so that its pressure upon
the tubing may be varied. The shaft o’ for
the rolls 24 may be mounted in bearings se-
cured to one extremity of spring ', the other
extremity being rigidly attached to frame-
work ¢'. The bridge d', through which the
spring 0’ passes, is provided with an adjust-
ing-screw ¢', which is used to vary the tension
of the spring, thereby varying the pressure
of rolls 24 on the tubing.

The operation is as follows: "T'he inner two
tapes ¢ and b from stationary reels A and I3
are led 1in through the outer open end of the
cylindrical sleeve 2 and conducted onto the
tapered mandrel 5 in such a manner as to
““break joints.” The outside tape from reel
C 18 then given a few turns about the man-
drel over the inner tapes near the 1nner end
of the casing, secured by an adhesive ribbon,
and the machine started. The rotation of the
sleeve to which the reel C is attached causes
the tape from that reel to be wound spirally
about the inner two tapes, so as to completely
cover the same without overlapping. Asfast

as the tubing is thus formed it is carried

along on-the mandrel by the chains 15 and 16
and passes through the shell 23, which con-
fines and distributes the heat from the Bun-
sen burners, where the drying of the tubing is
begun. 'Theshaping-rollers 24 then compact,
smooth out, and shape the tubing, after which
it runs off the end of the mandrel. It may
then be cut into proper lengths.

It 1s, of course, understood thatall the parts
of the machine are relatively proportioned,
and the speed of the chains 15 and 10 1s so
adjusted that the tubing is drawn away from
the sleeve no faster than it is formed. All

mechanism being geared directly orindirectly
to the rotating sleeve 2, the movements of the
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‘tube-forming and the tube-delivering mech- |

- anism are synchronous. '

The bushing 2’ is perforated, as shown in
Kig. 4, to allow the paper ¢ to pass out and
reach Its place upon the longitudinal tapes.
The reel C rotates with the sleeve 2, and there-

- fore has a twofold rotation—viz., on its own
stud or spindle and about the axis of rotation

10

20

grooved extension 25 of the table 20.
tached to the end of the table, near the rolls

of the sleeve 2. . | -
After leaving the shaping-rolls 24 the com-
pletely-formed tubing is pushed along in the
At-

24, is a shear having a rotatable jaw 27’, co-

‘acting with the stationary jaw 27. In itsnor-
mal position the jaw 27’ is out of contact with

the tubing, the tension of the coiled spring

28, which is attached to the pivot on which

27" rotates, serving to retain it in the position

shown. A shoulder is cut in the outer face

- of 27’ and one end of the chain 380 is pinned
~ thereto, the other end passing over the shoul-

~der and being connected to the treadle 29.

Pressure of the operator’s foot upon the trea-

dle unwinds- the chain, the jaw 27’ being
thereby turned over toward 27 to coact with

- 1t in severing the tubing. When the foot is

30

taken from the treadle, the tension of spring
23 returns the jaw 27’ to its normal position.
By means of the shear the tubing is severed

when it has extended the full length of the

- groove or trough 25, a gage plate or stop 32
~ being provided at end of the groove 25 to
facilitate cutting the tubes of uniform length.

The trough being of V form serves a useful
purpose in maintaining the rectilinarity of
- the tubing until complete consolidation. Af-

- ter being severed the tube is rolled up out of

40

the trough onto the table 26, which is formed
with a flange 42 for retaining the tubes there-

- on. The table is provided with the padded

clamp 37, hinged at 36 to a lug. A threaded

bolt &, provided with the thumb-screw 39, is

~ hinged to a second lug %' on the other side of
‘the table and serves to retain the clamp 37
- when it is brought over and placed over the
tubing X, previously
lengths, and laid adjacent to each other on

45

~ the table. The clamp 387 is provided with

50
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60

the cushion 38 to

- When not in use, the saw-frame 35 is
thrown upward and secured by the hooked
extremity of the depending strip 40. A belt-

- shifting lever 41 is arranged ~conveniently

- near. Several saws might thus be arranged,

~sothat more than one cutcould be made with-
~out disturbing the tubing. Two saws thus
arranged could be used to cut thirty-feet
. lengths of tube into three sets of merchant-
- able lengths of, say, ten feet. :

cut off in suitable

prevent undue pressure on.
‘the tubes. o
- When thesurface of thetable has been cov-
ered with a full bank of tubing secured by
~the clamp 37, a swinging saw 34, adapted to
enter the groove 33 in the table 26, is brought

~down into contact with the tubes, severing
- them at thepoint where they cross the groove

- 33.

In Fig.11, X'represents a governorfor con-

trolling the flow of gas to the Bunsen bnurn-

ers, and the solid lines indicate the normal

or cut-off or mearly cut-off position of the

valve-handle %’. "The governor is provided
with the grooved pulley z', adapted to receive

a belt driven from some part of the rotating

tube-forming machinery at a rate of speed
sufficient to cause the springss' to be thrown
-out to the position shown in dotted lines.
The end of the handle 7' rests in a carrier v',
to which the said springs are connected, and

the carrier is perforated to receive the spin-

dle 7, upon which it is adapted to slide in a
verticaldirection. * With the governor shown
in the position represented by dotted lines.
the carrier is drawn down, carrying the han-
~dle 4" with it and opening the valve s’. This.

position is maintained so long as the tube-
forming mechanism is in operation. Am
o

75

30

slackening of the feed is accompanied by a-

corresponding collapse of the springs ' and

partial closure of the valve s’.© Upon cessa-

‘tion of the feed movement from any cause

the collapse of the governor pushes up the
handle 7" and extinguishes or nearly extin-
guishes the burner-flames.  Some such auto-
matic regulation is rendered necessary by the

fact that the tubing is charred and rendered =
‘worthless, when no longer in motion, by even

‘a brief contact with the lame. |
- Fig. 12 shows the manner in which steel’
teeth o are attached to the sections of the
chains 15 16 for gripping the tubing.
said teeth (which are driven into slots cut in
‘the said sections) are formed concave ontheir
edges, 80 as to grasp the tubing and to coact
with the mandrel in- imparting the desired

T'he

cylindrieal shape to said tubing.

00
95

100

105 o

_ What I claim as new, and desire to secure -
by Letters Patent, is— R

‘1. In a machine forthe man lifaetur_é of tﬁ.b-i{ o ;

ing out of two or more plies of ‘paper tape;

110

the combination with a fixed central formeror

propelled feeding and forming chains and in-

dependently-adjustable pressure-springs at
the receiving and delivering points of said
feeding and forming chains; substantially as .

set forth. -

2. In a machine for nm];ing,_pa.pep -tubimg

“mandrel, of a pair of toothed, synchronously- -

'I'i_5 C

{from three paper tapes or ribbons; the com-

bination of a rotatable sleeve or cage, an in- -
cluded stationary mandrel, a tongue which

120

extends within said sleeve and supports said
mandrel on a line coincident with the axisof .

said sleeve a reel which carries the wrapping-
tape and which partakes of the rotation of
sald sleeve and also revolves about its own

axis a pair of toothed and synchronously-pro- -

pelled feeding and forming chains and inde-

pendently-adjustable pressure-springs at the

receiving and delivering points of said chains

respectively; for the purpose set forth.

3. In a machine for making paper tubing,

130

the combination of ;;L_r;o;t-ata_ble sleeve or cage,
a compound rotating reel carried thereupon,

]:_.25-.
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a stationary mandrel which enters the deliv- | tube along the mandrel and forming and com-

ery end of said sleeve, a support for the man-
drel within said sleeve, and, attached to said
support, and a disk whose funnel-formed ori-
fice encircles, without touching, said mandrel
at the point where the mandrel enters the
sleeve, substantially as deseribed.

4. In a paper-tube machine; the combina-
tion of a rotatable sleeve, a stationary man-
drel which enters one end of said sleeve, a
perforated disk concentrie to but out of con-
tact- with said mandrel, and a bushing at-
tached to and revolving with said sleeve and
which surrounds said disk; substantially as
described.

5. In a machine for making paper tubing;
the combination of a rotatable sleeve or cage,
a stationary mandrel which enters said sleeve
at its delivering end, a support for said man-
drel which enters said sleeve at its receiving
end, a perforated disk which surrounds with-
out touching said mandrel at its point of en-
trance into said sleeve and a concentrie ro-
tatable bushing which embraces said disk;
substantially as set forth.

6. In a paper-tube-forming mechanism, the
combination of a mandrel about which the
tubing is formed, a rotating sleeve or cage, a
compound rotating reel carried thereby a pair
of toothed positively-acting feeding and form-
ing chains which are caused to travel syn-
chronously with the tube-wrapping mechan-
Ism and independently-adjustable pressure-
springs at the receiving and delivering parts
of said chains respectively; substantially as
described. - *

7. Inapaper-tube-forming mechanism; the
combination of a stationary mandrel about
which the tubing is formed, a rotatable sleeve
or cage, a compound rotating reel carried
thereby, a pair of toothed positively-acting
feeding and forming chains that are caused
to travel synchronously with the tube-wrap-
ping mechanism and means for varying the
pressure of said feeding and forming chains
upon the tubing at the places of reception
and delivery; substantially as set forth.

8. In a paper-tube-forming mechanism
having a mandrel about which the tubing is
formed and having a rotating sleeve or cage;
a pair of positively-actuated chains (which
are caused to travel synchronously with the
tube-wrapping mechanism) for drawing the

W

pacting said tube, and means for varying the
tube-pressure at the points of feed entry and
delivery respectively which consist of two
springs supporting a guide to one of said
chains and of means for varying the tension
of the respective springs; substantially as set
forth. |

9. In a paper-tube machine, the combina-
tion of a rotatable sleeve or cage, a stationary
mandrel therein, a reel supported by and re-
volving with said sleeve and having an inde-
pendent rotation and supplying paper tape
spirally for the tubing, two reels which sup-
ply as many concentric longitudinal tapes,
and means for applying paste to the oufer
and moisture to the inner longitudinal tape;
substantially as set forth.

10. In a paper-tube machine using three
superposed paper tapes drawn from as many
reels; the combination of a pair of drums or
cylinders partially immersed in paste and
caused to rotate in contact with the respec-
tive sides of the intermediate tape b and in
the opposite direction to its line of travel and
amoistening device which consists of a sponge
partiallyimmersed in waterand against which
the innermost tape ¢ is drawn.

11. In a paper-tube machine; the combina-
tion with a stationary forming-mandrel, of
the inclosing rotary sleeve or cage 2 that sup-
ports and carries around with it In its rota-
tion, a radially-extending stud or spindle 1,
a reel C adapted to revolve thereon and to
contain the roll of winding-tape ¢, a fusee 10,
a tongue 11 that projects therefrom, a spring
12 which has a flexible connection 13 with
said fusee’s periphery and a means 12" for
regulating the spring-tension; substantially
as set forth.

12. In a machine for making paper tubes;
the combination of one or more Bunsen burn-
ers 22, a gas-regulating cock or valve s’ and a
governor connected therewith and with some
moving part or member of the machine, sub-
stantially as and for the purposes set forth.

In testimony whereof 1 have hereto set my
hand this 31st day of December, 1894.

GEORGE 1. KNIGHT.
Witnesses:
GEORGE I. KNIGHT, Jr.,
CHARLES VW. GEER.
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