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(No model,)

To all whom w MY COMCEPTL:

useful Implovements in Plaiting-Machines,
~of which the following is a full clear, and |
exact specification. =
~ This invention relates to new a,nd impr oved |
means forforming longitudinal plaits or tucks.
in sheets or webs of paper or other pliable
. maktberial at a high rate of speed.

~ble of a,daptcbtwn to many different indus-.
tries; but it is herein shown and desecribed as.

1t 1s capa-

par ticularly adapted to make the “tubes”—

viz., the inner fluted or plaited portions—of
the compmtment paper bags shown and de- |
sceribed in my Letters Patent No 471, 257 of

March 22, 1892,

by other effective means.

. porting

35

. construction of my. 1mpr0ved formers

8 is a sectional end view, on the line 8 8 of_-
I'ig. 9 is an
end view, paltly in Sectmn of three of the |
formers, sh owlng in conneetmn therewith the
tension-rolls f01 engaging the paper.
1S a cross-sectional end view taken on the line
Fig. 111is an end view
1ep1esent1nn* the. paper tube in the form to-

40

. 45

ing from the right-hand S1de of Fig. 1. Figs.
B: to 7, mcluswe are views showmn* detmls of

Ifigs. 1 and 2, looking upwmd

10 10 of Figs. 1 and 2.

which it is folded when it reaches that part

of the formers at which the section shown in

Kig. 10 is taken. Fig. 12 is & similar view of

the tube when it is completely folded and

go drawn from the formers.

The formers 12, 13, ﬂnd 14 are 1ocated upon_;__

| | formels 12
It consists also in improved means for %up-;
o and adjusting the formers and in im-
ploved means of guiding the fa,brlc to :-:md:
from those formels |
~ Figure 1 of the drawings 1epresents a 31de'
view of a portion of a ma,ehme embedymﬂ :
my present invention. Fig. 2 is a view look-

Fig.

Fig. 10 |

draw it tw‘htl y against the formers.

.t11e-plate'15 by means of tongues which enter

Be it known that I, WILLIAM A. LOR}&NZ a | col
citizen of the United Sta,tes, residing at IIart--;
- ford, in the county of Hartford and State of |
Conneetwut have invented certain new and |

corresponding grooves in the plate and are
tastened thereto by means of screws 16.
plate 15 is pIOVlded with trunnions 17 and

The

55

18, which rest in suitable bearings upon the

main frame 19 and may be elamped 1n any
desired position by means of screws, as 20.
| (Best shown in Fig. 1.) '

- The upper end of the plate 1518 blf (ar cated
and is provided with the idler-roll 21 and

apron 22, over which the paper to be folded

6o

18 dmwn from the voll 23, which may be

mounted on suitable be&rmf‘fs upon the
frame 19 19 or in any other c,onvement way.
Upon the sides of the plate are fastened the

port the formers 25 and QG

means of tongues and corresponding grooves
and are fastened by means of the screws 27.

The relative location of the several formers

and the means by which they are located and
secured are all best shown in Fig. 8. In the
adaptation herein shown the f01 mers 25 and
26 are grooved at their lower ends, and the
13, and 14 are pwmded with

tongues ‘ﬁh“l.@h entm the grooves in the form-

ers 95 and 26.
shown in Fig. 10.
"The guide- plates 28 and 29 are pi ivoted upon

ThlS mla,nﬂ‘ement is best

the 011‘[61:* formers 12 and 14, respectively, and

are adjustably clamped in suitable relation

thereto by means of the screws 30 and 31, re-
| spectively. . |
A pair of dr awmn-lolls 34 and 35 are jour-

naled in suitable fmmes below the formers

The%e formers
| are suitably located upon the bridge by
This invention may, however be equally-

well adapted to the plmtmn of many other
forms of folds; and it consists, essentially,
in a particularconstruction and arrangement
of formers, around and between which the pa- |
per or other material to be plaited is drawn
longitudinally by means of dmwm g-rolls or

ends of the bndﬂe 24, whleh is alehed ovel

75

80

and are pmwded Wlbh the usual springs and

tension-screws.

To the bridge 24 are secured Lhe ends of the
rod 36, npon whleh are mounted the slides
37 and 38 each of which carries a pair of ten-

sion-rolls adapted to engage with the oppo-

site edges of the sheet or vxeb and serve to
The con-
struction ::md mranﬂement of one of these
slides are best shown in Fig. 9.

mounted to turn loosely upon astud fixed in
the slide 388, while the roll 40 is mounted
1005613 upon a stud fixed in the arm 41, which
is pivoted upon the shde 58,

90

95

The roll 3918 -

100

A spr 1110 42 be-



IO

15

20

30

35

40

50

55

6o

the rolls.

m Ifig. 5.

O

tween the slide 38 and the arm 41 serves to
keep the roll 40 pressed against the roll 59
with a suitable tension. The function of the
rolls is to engage between them the edges of
the sheet or web of paper and to hold that
web tightly drawn into contact with the form-
ers in order that the paper shall be made to
fold sharply around the edges thereof. The
axes of the rolls are preferably so arranged
that the plane in which they revolve 18 some-
what inclined to the general direction of the
formers, as shown in Fig. 1. They thus op-
erate to draw the edges of the paper away
from the formers as it passes along between
The slides which carry the rolls are
secured to the rod 36 by means of screws
which enter a longitudinal groove in the rod,
and the angle of inclination of the rolls above
referred to may be varied by turning that rod
In 1ts seats in the bridge 24. Some of these
formers which are used by me in plaiting
the inner tube shown in Fig. 3 of the above-
mentioned patent, No. 471,257, are herein
separately shown in Figs. 3 to 7, inclusive.
The former 14, of which a plan and a side
view are .shown in Iigs. 3 and 4, respec-
tively, is a mated counterpart of the former
12, which, therefore, need not be separately
shown. Aplanviewof the former 13 isshown
The former 20 (shown in plan
and side views in Figs. 6 and 7, respectively)
1s a mated counterpart of the former 25, and
those tormersare provided at their right-hand
ends, as is seen in Ifigs. 6 and 7, with inelined
recesses, into which the reéntrant folds of the
material are pushed by the fins. (Shown on
the corresponding ends of the formers 12, 13,
and 14.)

Suitable space is left between these form-
ers for the free passage of the material, as
shown in Figs. 8 and 10.

Many different forms may be folded upmi

the same machine by providing suitable sets
of formers adapted in cross-section to the
number, width, depth, and other particu-
lar characteristics of the desired plications.
These formers should be attached to the
former-plate or to.the bridge according as
the respective folds to be made by them may
be entrant from one side or the other of the
web. These sets of formers may all be lo-
cated in their suitable relative positions by
means of dowels or by tongues and grooves,
as herein shown, to enable them to be quickly

removed from the machine and as quickly

replaced with extreme accuracy.

By providing the former-plate 15 with trun-
nions, as shown, I am enabled to adjust the
entire set of formers into proper relation to
the drawing-rolls withoutdisturbing the rela-
tive position of those formers to each other,
and by carryingthe idler-roll 21 and the apron
22, also mounted upon this swinging former-
plate, they are at all times maintained in op-
erative relation to each other and to the form-
ers. An adjusting-screw 43 is employed to

facilitate the exact adjustmeént of the former- §

559,139

' plate, as shown in Kig. 1. The preponder-
~ance of weight of the former-plate being on the

right-hand side of the center of the trunnions
serves to keep the former against the end of
the screw 43. Thus sustained the former-

plate, with its idler-roll, apron, bridge, ten-

sion-rolls, and formers, may be turned pivot-
ally upon its trunnions or siid upon them lat-
erally to any desired extent without getting
the formers out of their necessarily exact par-
allel relation to the web of paper and to the
plane of the drawing-rolls.

The guide-plates 23 and 29 serve to turn the
outer edges of the web of paper down upon
the formers after those edges pass out of en-
cagement with the tension-rolls 39 and 40,
and those plates are pivoted, as shown, in or-
der that they may be swung out of the way

- to enable the front end of the paper to be car-

ried through in the operation of *‘ threading”
the former.

The gaging-blocks 32 and 35 are employed
to engage with the folded edges of the com-
pleted tube as 1t 18 passing from the formers
to the drawing-rolls and serve to keep those

edges uniform in width and free from the

distortion due to a slight tendency of the
plaited fabric to open and widen laterally
after leaving the formers. These blocks ex-
ert a very considerable influence upon the
width of the plaited fabric independently of
the effect of the formers, and that width may
be regulated to a considerable degree and with
oreat preecision by suitable adjustment of the
gaging-blocks. This feature 1s one of great

‘utility and convenience, inasmuch as the op-
~erator is thereby enabled to vary the width

of the production to a considerable extent
without adjusting the formers themselves,
ahd therefore without the attendant liability

of disturbing their necessarily exact interre-

lation. |
When this device is employed in connec-
tion with another machine, the drawing-rolls

may be driven at a suitable relative speed
therewith by means of proper connecting-

gearing. Suitable knives may be adapted to
sever the plaited tube 1n any desired lengths
in accordance with any of the several well-
known methods, or the tube, uncut, may be
wound upon a drum in passing upon the draw-
ing-rolls, to be subsequently manipulated in
any desired manner. |

It will be observed that the only power-
driven elements of this machine are those of

the rolls employed for drawing the material

along the formers, and that these rolls may
be and are preferably driven by continuously-
rotary motion, which permits of attaining a

“high rate of speed as compared with those

machines for this purpose which make the
folds by means of reciprocating motions.

By the present organization and arrange-
ment of the different elements of this inven-
tion I am enabled to produce at a high rate
of speed tubing of any desired length and
having all of its folds or plaits exact as to

75

S0

00

935

I00O

105

110

115

130




S Re

20

559,13

width with perfect Lmlformlty throughout,

so that when one portion is compared W1Lh
another the most exact and critical eye can-
This ex-

not discern the slightest variation.
treme accuracy results from the adaptation
of the formers to their work, particularly in
respect of that feature by the operation of

are first defined upon the rectangular por-

tions of the formers, as shown in Figs. 8 and 9,

and are thereafter maintained in thelr per-

fect integrity while the reéntrant folds are

Tormed in the material between those exter-
nal corners by the gradual interlapping of
the formers toward ‘bhen* lower ends, as-shown
in Fig. 10. In this connection the funetion

of the two pairs of tension-rolls 39 and 40 is

a very important one, serving to hold the op-
posite edges of the materi ::'1,1 apart in order
that 1t may be drawn with a suitable and uni-
form tension against the formers.

I claim as my invention— -

. T'he combination of two sets of formexs

a,rran ged side by side, their leading portions
being reetanﬂulm 1n Gl‘OSS—SE}OtIOIl, and adapt-

7 ed to first form the material into a connected

30
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series of corresponding rectangular flutes,

opening alternatelyin opposite dir ections, the
adjacent walls of the formers merging thence
into grooves and eorr*espondm o tonn ues

| adapted to form reéntrant plies in the corre-

sponding walls of the series of flutes, the up-

~per and lower walls of the formers conver-

ging toward their latter ends to allow of the

_formation of the reéntrant sides of the series

of flutes and to permit the simultaneous col-

lapsing of that entire series, substantmlly as
'desembed

. The combination of two sets of formers
cu*r:;m ged side by side, their leading portions

~ belng 1‘@0‘[&1} gularin eross'—&eetlon and adapt-

ed to first form the material into :«:u connected

.series of corresponding rectangular flutes,
opening alternatelyin opposite d1ree1310ns, the

45
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adjacent walls of the formers merging thence
into grooves and corre spondl]w tonﬂ ues
:{Lda,pted to form reéntrant plies in the corre-
sponding walls of the series of flutes, the up-
per and lower walls of the formers conver-
ging toward their latter ends to allow of the
for
of flutes and to permit the simultaneous col-
lapsmﬂ of that entire series, with an apron

22 adapted to guide the material to and be-
tween the two setc; of formers, substmltmlly |

as described. | |
3. The combination of two sels of formers

arran ged side by side, their leading portions

60

bemfrrectan gularin cross-section, :.:md acdapt-
ed 130 first ferm the material into a connected
series of corresponding rectangular flutes,
openingalternatelyin opposite dn*eetwns the
aancent walls of the formers merging thenee
into grooves and correspondll]n 13011 gues

.adapted to form reéntrant plies in the COT-
‘responding walls of the series of flutes, the

upper and lower walls of the formers conver

ation of the reéntrant sides of the series

‘ging toward their latter ends to allow of the
formatmn of the reéntrant sides of the series
) Of
Japsing of that entire series, with means for
drawing the material lonﬂwudmally of the

lutes and to permit the simultaneous col-

:Eormer's and for flattening down the series of

flutes, substantially ds deserlbed
which all of the external corners of the folds |

4. _In a plaiting-machine, the combination

of a series of formers arranged side by side,

having theirleading ends adapted to form the

‘external angles of each of a series of flutes,
provided . *mth grooves and eorrespondmﬂ'-
tongues adaptcd to form reéntrant folds be-
'tween those external angles, and a plate
adapted to support the formers in their rela-
tive positions, the plate being supported on
‘bearings which permit of lateral sliding and
| selllatory adjustment thereon, while main-
taining the parallel relation of the formers
to the dll‘e(?tl()ll of travel of the material, sub-

stantially as described.

- 5. In a plaiting-machine, the combination
of a series of formers m*mnwed side by side,
‘having their leading ends adapted to
form the external annles of each of a series
of flutes, provided with grooves and corre-
sponding tongues adapted to form reéntrant
Tolds between those external angles, and a
plate adapted to support the formers in their
‘relative positions, having a guiding-roll jour-

first

naled thereon in Suitable relation to the form-
ers, the plate being supported on bearings

| which permit of lateml sliding and oscillatory
adjustment thereon, while mamtammw the
~relation of the for‘mers to the ﬂ‘mdmﬂ'-rolls
substantially as described.

6. In a plaiting-machine, the combination

of a series of formel‘s m’*ranﬂ‘ed side by side,
having their leading ends adapted fo first
1Torm the external an 0'1es of each of a series of
flutes, provided mth orooves and correspond-

ing tongues adapted. to form reéntrant folds

between those external angles,aplate adapted
to support the formers in 13]1@11‘ relative posi-
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tions, and a guiding-roll and apron carried

thereon adapted o @'ulde the webh into suit-
able relation to the founers the plate being
supported on bearings which’ permit of lateral

sliding and 030111&1:01**@7 movement thereon,

-IIS-_ .

wherebv, while mamtammﬂ the operative re-
lation of the formers to the guiding-roll and
apron they may be adjusted in proper 1ateral |
relation to the rest of the machine.

7. In a plaiting-machine, in combination
with a series of formers adapted to form lon-
gitudinal plications in a web of material, a
Iformer-pl&te adapted to support the formers
for those plications which are entrant from
~one side of the web, and a bridge supported
by the plate and a,dapted to sustain the form-
ers for those plications which are entrant
from the opposite side of the web and an apron
22 adapted to guide the material to and De-
tween the two sets of formers.

¥20

125

130

8. In a p1a1t1HW-maeh1ne in combination

with a series of formers ada,pted to form lon- '
'ﬂ1tndmal plleatlons In a web of materlal -
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former-plate adapted to support the formers
for those plications which are entrant from

- one side of the web, a bridge supported by

1O

20

the plate and adapted to sustain the formers

for those plications which are entrant from

the opposite side of the web, an apron 22
adapted to guide the web to the formersand
means substantially as described for drawing
the web longitudinally between the formers.

9. In a plaiting-machine, in combination
with a series of formers adapted to form lon-
oitudinal plications in a web of material, a
former-plate adapted to support the formers
for those plications which are entrant from
one side of the web, a bridge supported by
the plate and adapted to sustain the formers
for those plications which are entrant from
the opposite side of the web, and means sub-

-stantially as described for drawing the web |
lIongitudinally along the formers, the plate

‘being supported on bearings which permit of

lateral sliding and oscillatory adjustment
therecon of the plate and its appurtenances
while maintaining their parallel relation toa
constant plane, substantially as described.
10. In a plaiting-machine, the combination
of a series of formers arranged side by side,
having their leading ends adapted to first
form the external angles of each fold in the
series, provided with grooves and correspond-
ing tongues adapted to form reéntrant folds
between those external angles, with adjust-

able gaging-blocks arranged and adapted to

engage with the edges of the plicated tube
after it leaves the formers, substantially as
described. - |
- WILLIAM A. LORENZ.
Witnesses: | |
THOMAS DURANT,
ALEX. S. STEUART.
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