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25 Claims.
1

This invention relates to a machine for tear-

ing sheetings or the like into desired lengths.
A customary procedure heretofore has been +o

- Tear manually lengths of sheeting from a lon-
gitudinally folded web after measuring off the .

desired length by the operator. This operation

- has required a person to walk forward and back
alongside a table the length of a sheet for each

sheet measured, torn gnd folded and with each
tearing operation, the operator had to grip the
web with hoth hands and nick same with knife
and then tear same transversely by moving hands

apart away from each other and on wider fab-

Iics, the operator had to again grip the fabric

further along the tearing line and again move-

hands apart to tear across the entire width of
web, This has required s person of unusual

strength and because of the fatiguing nature of
‘these several operations, the procedure necessari-

1y is a slow one and the megsured lengths gre

subjJect to possible variations when measured by
hand. Where large quantities of sheets are re-

quired, a great many operators are redquired.
A principal object of this invention is to Pro-

vide g machine for automatically measuring and

caring sheetings or the like to predetermined

length rapidly and accurately ‘whereby one sti-
pervisor of such a machine can replace the nu-

merous nand tearers heretofore reauired.
Another object of this invention is to provide

‘& machine of the required character in whizsh

simple adjustment may be readily made for tear-

'Ing sheetings of different desired lengths.

A further object of this invention is 0 'pm-
vide a machine of the required cnaracter, that

‘may be simply and conveniently operated.

The machine is designed to measure the de-

‘sired length of sheet from the sheeting fed there-

to, and to nick the center longitudinal fold be-

fore tearing to start the tearing point, to tear
the sheet from the sheeting, to move the torn off
Sheets along, to fold them each twice transversely

with the same folds now effected by hand opera-
tion, and to collect the folded shieets in folded

‘piles over cross bars of g doffer ‘Mmechanism at
“the outlet end of the machine. Provision is made
‘in the machine so that adjustments can be made
“for different lengths and widths of sheets to be

handled and for detection of short lengths of
sheeting and seams and defects in the sheeting
fed to the machine, | |
Still another object of the machine is to pro-
vide novel electrical circuit controls for opera.-
tion of various parts of the machine. .
Other objects are to provide means-in the ma-

1 |

- 10

15

. 2
chine for feeding definite lengths of sheets be-
tween each starting and stopping of the sheeting
conveyor; to provide means for braking the sheet-
ing feed -mechanism while the-latter is stopped,
1o provide -novel clamping means in conjunction |

‘with the sheet tearing -means, to -provide -means

to actuate the clamping means before the tear-
ng means is-actuated, to provide novel means
for transversely folding different lengths of
sheeting with the same folding means and ‘with

‘the same folds now-applied by -hand thereto, to

eilect automatic straightening out of the leading
and trailing edges of torn . off sheets after they
leave the tearing means and hefore folding said
sheets transversely, is.completed, ete., to provide
novel doffer- mechanism for removing the sheets
from the machine, and to provide controls ac-
tuated by the folded sheets for operating the
doffer- mechanism, - |

-10. the accomplishment of the foregoing and

such other objects as may .hereinafter appear,

30

30

40

49

this  invention consists in the novel construc-
-tlon and arrangement of -parts hereinafter de-

scribed and then sought to be defined in the ap-

‘bended claims, reference being had to the gc-

companying - drawings forming a part hercof

which show,-merely for the purposes- of illusteq,.

tive-disclosure, preferred embodiments of the in-
vention, it being -expressly understood, however,
that changes may be-made in practice within the
scope of the-claims without digressing from the

inventive idea.

In the drawings, in which similar referenco
characters -denote corresponding parts and in
which section views-are viewed .in. the airections

of the respective arrows: . -

Fig. 1 is a front elevation.of a portion of the

~machine including the feed-in mechanism and

the ‘tearing .mechanism; |

‘Fig. 2.1s'a top plan view of ‘the portion of the

‘machine shown-in Fig, 1;

Fig. 3 is an end elevation-of the machine viewed

from the right of Fig. 1; _ |
- Fig. 4 is a rear elevation.of the portion of the

machine shown in Fig, 1:

-Fig. 5 is a rear elevation of the sheet folding

and sheet take-off mechanisms provided as g

--continuation of the right-hand portion of the

80

K5

machine shown in Fig.:4; | |

Fig. 6 is a top plan view of the mechanisms
shown in Fig, 5; S

Fig. 7 is an enlarged top plan view of one of

the sheet tearing arms :

Fig. 8'is gn enlgrged -e’hvational view partially
In-section of the arm:of ‘Fig, 7:
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Fig. 9 is an enlarged sectional view taken along
line 9—8 of Fig, 7, and illustrating the sheet
oripping mechanism oi one of the tearing arms,;
Fig. 10 is an enlarged elevational view of feed
and brake arrangement associated with the drive
of the sheet take-off or doiler mechanism;

Fig. 11 is a top plan view of the structure

shown in Fig. 10;

Fig. 12 is an enlarged sectional detail taken
along line 12—12 of Fig. 2, illustrating details of
the clutch and brake mechanism for coupling
the machine to the main drive motor, and for
hraking it for quick stops;

IFig. 13 is a diagrammatic illustration of the
sequences of operations effected in the machine;

Fig. 14 is an end view of the web of sheefing
fed to the machine;

Fig. 15 is a plan view of sheeting after being
torn to a prescribed length in said machine;

Pig. 16 is an end view of the sheeting of Fig. 15
ofter it has been given its first fold;

Fig. 17 is a plan view of the sheeting of Fig. 16;

Fig. 18 is an end view of the sheeting of Fig. 17
after it has been given its second fold; |

Fig. 19 is a plan view of the sheeting of Fig. 18
as it appears when it is removed from the doffer
mechanism,

Fig. 20 is an enlarged perspective view of one
of the folder arms; _

Fig. 21 is an enlarged end view of the web feed-
ing mechanism for feeding predetermined lengths
of sheeting to the tearing mechanism,; |

Fig. 22 is an enlarged front elevation illustrat-
ing somewhat disgrammatically the details of
the web feeding mechanism of Fig. 21;

Fig. 23 is a diagrammatic illustration of the
electrical and pneumatic control circuits of the
machine; |

Figs. 24 and 25 are respectively diagrammatic
nlan and front elevations of a modified form of
tearing mechanism; and

Pies. 26 and 27 are respectively front and plan
elevations of a further modification of tearing
mechanism, |

Referring to the drawings, and first to Pigs. 1,
4 and 5, the machine embodies a web feeding
and measuring section A which includes a guide
rrame wherein the web is received In longitudi-
nally double, double folded condition from rolls
or folded goods on platforms (not shown) and
passed around appropriate measuring devices to
measure off predetermined lengths, a sheet tear-
ing section B to which the appropriately ad-
measured lengths of sheetings are fed and which
includes a tearing table and wherein these meas-
ured lengths are torn from the sheeting succes-
sively, a sheet folding or doubling section C
whereto the torn lengths of sheeting are deliv-

ered from the section B and doubled or folded

transversely, and a doffer mechanism D with
which the folded sheets are delivered from sec-
tion C for removal from the machine. |

The various sections A to D inclusive of the
machine are all carried or positioned with re-
spect to a common frame work or base 10 so
+hat delivery of sheeting, detection of defects or
ceam admeasurement to desired length, tearing
of admeasured lengths, folding and doffing may
he carried on as a continuous operation. |

The web feeding and measuring section A

In this section A, the frame 10 carries suit-
ably a pair of oppositely located upright brackets
or guide frame parts I each shaped to provide
an upward angularly'extending'p’ortion' {2 and

10

15

20

25

30

35

40
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50, whose outer peripheral suriace
‘tionally engage the inner surface 52 of the drum

4

horizontal top portions 3. A cOVEr OY guide plate
(A overlies the top portions 13 and is suitably
supported thereby. The cCross bar |5 extends
between the portions I3 and depends therefrom.
This cross bar supports a stiitable bracket 16
that carries 2 tension bar 1T for a purpose to
be presently described.

Additional spaced apart guide bars {8 and !9
are suitably supported on axXes 20 and 21 ex-
tending in suitable brackets between the frame
portions (2, for a purpose to be presently de-
ceribed. A pair of pivoted brackets 22 one car-

ried by each of the frame portions 12 on the
pivots 23 are provided. These brackets 22 each

carry a journal or bearing 24 for transversely
extending axle or shaft 25. A roller 26 is suit-
ably carried on this axle or shaft.

A piston rod 27 is pivotally supported at 28
to each bracket 22 on the opposite side of the
pivot 23 from that of bearings 24. Each piston
rod 21 is operated by a suitable piston (not
shown) within a pressure cylinder 29. The cyl-
inders 29 are supported pivotally at 30 from suit-
able brackets 31 carried by the irame portions
{2. With this construction, introduction of pres~
sure fluid into the cylinders 29 through the con-
trolled pressure feed lines 32 will cause a coun-
terclockwise rotation of the brackets 22 about
their pivots 23, while similar introduction of pres-
sure fluid through the controlied pressure feed
lines 33 will cause rotation of the said brackets
in the opposite direction for a Purpose to be
presently described. These feed lines 32, 33 are
connected to a manually operated four-way valve
V of known type (Fig. 1D. The latter in turn is
connected by a feed line F to a pressure source
(not shown).

A belt carrying drive roller 34 is supported
in parallelism with and below the roller 26 on a
drive shaft 35. The diameter of roller 34 is prop-
erly sized to feed proper sheet lengths when
geared to the web feeding mechanism (Fig. 22),
to be presently described. ‘The latter is carried
in suitable bearings 35’ supported by the brack-
ots 11. An endless web feeding belt 36 is thread-
ed around the roller 34 and about other rollers
hereinafter to be described. The shaft 39 1is
adapted to be driven by the motor 38 through
the agency of an intermediate suitaply sup-
ported shaft 39 nwelted at 40 to the motor and
connected by a chain drive &4l or the like to &
<tub shaft 42 carried in suitable bearings by a
portion of the frame (0 in axial alignment with
<haft 35. The shafts 42 and 39 are coupled to-
cether by a clutch mechanism 43.

The clutch mechanism 43 in the embodiment
shown (Fig. 12) includes an annular drum 44
pinioned at 4% to the shaft 35. A second drum
26 of smaller diameter than that of drum 44 is
suitably attached at 47 to a collar 48 pinioned
ot 49 to the shaft 42. The drum 46 carries on

its periphery an annular expansible clutch ring
51 will fric-

44 and thereby drive shaft 39 when the inner
tube 50q¢ of ring 50 is inflated. 1In unexpanded
or collapsed condition the ring surface 51 lies
clear of the surface 52 and in that condition
shaft 35 is not driven.

The tube 50a is adapted to be inflated and
deflated by providing communicating pneumatic
passageways 53, b4 in the shaft 42 and collar 48.
The passageway 53 is connected by a rotatable
coupling 55 to an inlet nozzle 56 to which a hose
51 from an outlet 5la of & solenoid controlled




wl '—'—,—

‘2,427,515

5

pressure valve P (Fig. 23) is connected. The
passageway 94 is connected to a nozzle outlet
98 which in turn is connected directly to an
inflation stem B9 extending from the tube 50a.

A suitable brake drum 60 is fixedly supported
at 61 to the frame 10 concentrically about shaft
$9. An expansible annular brake ring 62 is
carried on the drum 68. 'The outer braking
surface 63 of this ring is adapted to frictionally

engage the inner surface 64 of the drum 44 when

the inflatable inner tube 62a of the ring 62 is
Inflated and serves there to brake rotation of
shaft 85. When this tube 62q is deflated, the
shaft 35 is free to rotate. |
Tube 62q¢ is adapted to be inflated and de-

flated in controlled manner by providing pas-

sageways 68 and 66 for pressure fluid. Passage-
way 69 is connected to an outlet nozzle 6T which
in turn is connected directly to an inflation stem
68 extending from the tube §2a. The passage-
way 66 is connected to a suitable hose 68 leading
to an outlet 69a of the solenoid controlled pres-
sure valve P (Fig. 23). |

The operation of this valve P will be here-

Inafter described. It functions under electrical op

conirol of its solenoid to admit pressure from a,
source not shown into one or the other of the
lines 57 and 69 and to bleed the other of these

two lines whereby eithér the tube 58g or 82¢ is |
§ In this way when-

inflated at any given time.
ever tube 98¢ is inflated thereby coupling shaft
42 to shaft 35, tube 62q is deflated so that no
braking occurs. On the other hand whenever
tube 98a is defiated, tube 62 is inflated so that
drive shaft 42 is uncoupled from shaft 35 and
the latfer is effectively braked by the action of
surface 63 on surface 64.

The sheeting web W from which the sheets of
prescribed length are to be torn is delivered
from rolls of folded goods on platforms in lon-
gitudinally folded condition and passed or
threaded over plate (8, under tension bar 17
and if sheeting of say 90 inch length is to be
torn, around roller 2§ directly between the latter
and the belt 36. On the other hand, if sheets,
say of 99 inch length are to be torn, the web W
is passed from tension bar 17 around guide bar
i9 before it is passed between roller 34 and the
belt 36. If sheets say of 108 inch length are to
be torn, the web W is passed from tension bar
i7 around guide bar 18 before it is passed be-
tween roller 26 and the belt 36.

Whenever the clutch ring 50 is actuated to
coupling position, the shaft 85 is driven and

‘consequently the belt 36 is similarly driven. The

sheeting web W, however, is not fed with the
belt 36 unless the roller 26 presses it against
the belt 36. Such pressing action occurs when-

‘ever the cylinders 29 have fluid pressure applied

through the hoses 32.
The shaft 35 (Figs. 1, 3, 21, 22) has g gear

19 suitably keyed at T4 or otherwise fixed there-

t0. Any one of three gears 12, 13 or 74 is adapt-
ed fo be shifted into mesh with gear 108, The
gear 12 has 108 teeth about its periphery ang is
supported on a stub shaft 75 carried on a pivot
arm 16. The arm 76 is pivoted at 77 to a fixed
Support carried by a portion of the frame 10
A link member 19 is pivoted at 80 to the arm 1§
This link member has two notches 81, 82, either
of which may be engaged with 3 fixed member
83 carried by a portion of the frame {10. A suit-
able operating knob 88 is provided for shifting
either of the notches into engagement with
member 83, and a suitable spring 85 is provided

10

15

20

80
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45

50
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‘portion of the frame 18.

‘be engaged with a fixed

6
to maintain such engagement. The position of
notches 81 and 82 is such that when notch 82 is
engaged by member 83, the gear 12 is in mesh
with gear 10, whereas, if notch 81 is so engaged,
the gear 12 is out of mesh with gear 78. The

shaft 758 has collars 86 pinioned or otherwise

fixed thereto which are provided with the re-
spective radially extending striker arms 87, 88,
89 which are-adapted on rotation of shaft 15 and
its-gear 72 to sweep past the respective operat-
ing rollers 90 of two suitably supported normalty
open selector, “micro” or limit switches 91, 9ia

and a similar normally closed switch 81p so s

to close the first two and to open the latter 91p

in ‘certain positions of rotation for a purpose to

be presently described. The gear T2 is adapted
‘to be put into mesh with gealr 10 when sheets of
108 inch length are to be torn.

The gear 73 which has 99 teeth about its
periphery is similarly supported on a stub shaft
92 carried on a pivot arm 82. The arm 53 is

bpivoted a2t 94 to a fixed support carried by a

portion of the frame 19. A lnk member 85 is
pivoted at 96 to the arm 93. This link member
83 has two notches 97, 98 either of which may he
engaged with a fixed member 98 carried by a.
_. A suitable operating
knob 1080 is provided for: shifting either of the
notches 97, 98 into engagement with member 89
and a suitable spring 181 is provided to maintain

‘such engagement. The position of nosches 97, 98

I1s ‘such that when notch 88 is engaged by the
membper 88, the gear 73 is out of mesh with gear
10, whereas, if notch 97 is engaged, the gear 78 is
in mesh with gear 78. 'The shaft 22 has collars
102 pinioned or otherwise fixed thereon provided
with the respective striker arms 103, 184 or 105
which are adapted on rotation of shaft 82 and its
gear 13 to sweep past the respective operating
rollers 106 of two suitably supported normally
open selector, “micro” or limit switches 197, 107q
and a similar normally closed switch {87b o close
the first two and open the latter 131D in certain

‘bositions of rotation for a purpose to be presently

described. The gear 13 is adapted to be put into
mesh with gear 780 when sheets 99 inches in

length are to be torn.

The gear 74 which has 90 teeth about its pe-
riphery is similarly supported on a stub shaft |08
carried on a pivot arm (89. The arm (39 is

“pivoted st 10 to a fixed support carried by g
‘bortion of the frame 0. A link member (1] is
bivoted at 112 to the arm 188, This link member

1 has two notches (13, {14 either of which may
| . member ({5 carried
by a portion of the frame 8. A suitable operat-
Ing knob 116 is provided for shifting either of
the notches 113, {14 into engagement with mem-

ber 11§ and 2 suitable spring 117 is provided to

malntain such engagement. The Dposition of
notches {13, {14 is such that when the noteh 114
1s engaged by the member (5, the gear T4 is
out of mesh with gear 78, whereas, if notch 113
I1s s0 engaged, the gear 74 is in mesh with gear
18, The shaft 108 has collars 118 pinioned or
otherwise fixed thereon, provided with respective
radially extending striker arms 119, 129, 121 which
are adapted on rotation of shaft 108 and its gear
14 to sweep past the respective operating rollers
122 of two suitably supported normally open
selector, “micro” or limit switches 122, {23¢ and

‘a similar normally closed switch {235 so as to
close the first two and open the latter {23p in
certain positions of rotation for g burpose to be

presently described. “"The-gear T4 is adapted to
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he put into mesh with gear T0 when sheets 90
inches in length are to be torn.

The various switches 91, 8ia, 910b; {07, 101q,
(07b: and (23, 123a, 123b are connected in an
electric control circuit shown In BFig, 23 In a
manner and for a purpose hereinafter to be
described. One set only of these switches is
operated at any time, the <et operative being that
associated with the particular gear 72, 13 or 14
which is in mesh with the gear 10 sO that sheets
either 108 inches, 99 inches or 90 inches will
be torn all as hereinafter described.

Photo-electric scanning members 124, 125 are
suitably positioned to scan the web W as it moves
over the guide or cover plate i4 so as to detect

seams or defects in the web. These members 124,
195 are connected through an amplifier system
(not shown) in a control circuit hereinafter to
be described for the purpose of notifying the
operator or stopping the machine when short
leneths of sheetings, seams OT other defects are
detected, so that the short lengths or lengths
of sheeting bearing such defects may be elimi-
nated whenever they occur.

‘Tne sheet tearing section B

Referring to Figs. 1-4 inclusive and 6-9 inclu-
sive, the frame 1§ in section B has a longitudinal
tearing table or guide portion 10b over the top
of which the top of the web feeding belt 36 passes.
An angle bar 125 (Fig., 9) is attached suitably
at ‘126, to the top 18b. This bar {25 carries &
transversely projecting arm 121. A knife 128
is suitably supported at an angle with the hori-
zontal from the arm 127 transversely of the longi-
tudinal direction of the portion {8b. This knife
serves as will be presently described to provide &
nick or starting cut in the sheeting or web W at
the appropriate point thereof for tearing off a
prescribed length of sheet. The knife is spaced
from the upper surface of the belt 30.

‘Tearing arms 129 and 130 supported respec-
tively on the rotatable shafts {31 and 132 are
provided. The tearing arms have respective tele-

scoping sections 129« snd 130a, so that the effec-

tive length of each arm {29 and {30 may be
adjusted as desired for different widths of sheet-
ing to be torn. Suitable clamps 133, 134 serve to
fv the adijusted sections 128a, 130a in any de-

sired position. The supporting shafts 131, 132

axtend vertically through the table top (0D near
i= front edge and are supported by suitable
Learings (not shown) and the respective base
hearings {35, 136, These shafts have the respec-
tive beovel gears 37, 138 suitably pinioned or
otherwise fixed thereto and these gears in turn
mesh with the respective bevel gears 139, 148 car-
+ied on a horizontally extending shaft t4l. The
shaft 141 is supported suitably by the bearings

142 carried by the uprights f0c of the frame 18..

A lever arm [43 is pinioned or otherwise fixed
tg shaft 141 and connected pivotally at 184 fo
the piston rod 145 of a reciprocating piston (not
shown) that operates in & Pressure cylinder {4€.
The cylinder {46 is pivotally supnorted at 147
from o base portion 18d of the frame. Fluid
under pressure may be admitted to opposite ends
of the cylinder (4§ through the feed lines (48,
149  that in turn are connected at 150 and {5f
to a solenoid controlled valve {52 (Fig, 23) whose
solenoid is connected in an electric circuit to be
nereinafter described. With this equipment,
reciprocal motion of the piston rod is transmitted
through gears 139, 1371 and {40, 138 to shafts
131, 132 to effect substantially horizontal recip-
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8
rocal rotation in opposite directions of the tear-
ing arms 129, 130.
Pressure operated grippers 33, I154 are pro-
vided on the ends of the respective tearing arm

cections 129%a, 130a. Since they have identical

construction, only gripper (93 illustrated in de-
tail in Figs. 7-9 inclusive will be described. As
will be noted from Figs. 2 and 7, the sections
i28q, 130c curve forwardly at their outer ends,
and are provided with the respective sockets or
holding rings 129b, 1380 which serve as supports
for the respective grippers {53, 154, Gripper
153 consists of a hollow sleeve 55 that fits within

the sleeve 129b. This sleeve is shouldered at
{56 and rests on the top of socket {29b., ‘The
lower end of sleeve 106 extends downwardly

helow the socket 1296 and is provided with a
transversely extending open slot i57 having hev-
eled edges 15Tb. A plunger rod (58 having a
headed end 159 is guidedly supported within the
sleeve 155 by the guide member 160, which rests
upon a shoulder {61 within said sleeve. The
plunger rod 198 is fastened suitably at 162 to a
diaphragm 163 carried by sleeve 155 and held in
place by the cover plate i64. A suitable spring
165 positioned about the plunger rod 158 between

" the diaphragm 163 and the member {80 serves to
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springs 165

urge the plunger 158 upwardly so that the folded
edge Wa of the web W may be inserted into slot
{51 The cover plate 164 is shaped to provide
a pressure compartment {66 above the diaphragm
i82 to which fluid under pressure may be de-
livered through a suitable hose coupling 167 to
which a hose 168 is attached. The hose (68

extends through the hollow sections of tearing

arm {29, and is joined to a similar hose {68 that
onerates clamping head {54. The hoses 168, 169
are joined to a common hose {70 which in furn
is connected at 1T1 to a solenoid controlled valve
{72 (Fig. 23). 'The solenoid of this valve is con-
nected in an electrical circuit to be presently
described. In addition the common hose 110
is connected by a hose extension 113 to the
inlet 174 of a pressure actuated or normally open
electric switch (15 for a purpose to be presently
described.
With this equipment, whenever pressure is sup-
plied to the hoses 168, 168, the plungers (58 of
the eripping heads {53, 154 are moved to press
their heads 159 into clamping position relative
to the closed bottoms 1855a of the sleeves {55,
thereby effectively clamping the sheeting edge
Wa therein at two places located on opposite
sides of the knife blade 128. Thus, when the
arms 129, 138 are rotated as described here-
inabove, the edge Wa is first brought into contact
with the knife edge 128 to start the tearing
point, and further rotation of said arms, tears
the cheet transversely from selvedge to selvedge
alone a line started by the nick produced by the
cutting edge 128. When pressure is released
from the hoses 168, 169, the sheeting is released
by the clamping heads 159 by action of the
so that the torn off sheet S may be
the belt 36, while the sheeting W
may be positioned for the next tearing off action.
The torn off sheet S is then fed further by the

helt 36 to section C consisting of the folding or
doubling mechanism.

The folding or doubling section C

referring to Figs. 1, 2, 4, 5 and 13, the belt 36,
carryving thereon the torn off sheet S moves for-
wardly on table portion (8D and under a guide
roller 176 supported on a shaft 177 carried In

advanced by
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bearings (mot shown) in-_...;the.-':uprights; [ 78 located

on. opposite sides:of the frame-adjacent to the end
of table portion I8b. The belt 36 further PaSSes

over the guide pulley or roller {719, around .the

roller 180, over the guide roller 181, around either

of the guide rollers 182 or 183 and over cuide roller

184 all suitably supported by the frame uprighis
I'i8 or braces (88 of the frame i¢ back to pulley
34 in section A of the frame: A second endlass
belt 187 is positioned in: the section C to pass
about the roller- {76 over guide roller 178 in paral-
lelismy with the portionr of belt. 346 passing there-
over, similarly partly: around roller 180, thence

partially around a roller 188 gnd partially around.
a_ roller 189 all supported from the uprights 178

in suitable bearings (not shown)- 'The: portions

36a and 187a of the two belts 35 and 181 running

in parallelism-carry the sheet S unwardly between

them and arcund between the bight of the rollers

{80 and (88, whence:-the sheet S-descends verti-
cally in free suspension (Fig. 13) to the first of the
folding or doubling devices. Tn its descent any
folds in the leading portion of the sheet S-car-
ried by the tearing action straightens out auto-
matically.
end of sheet S carried by the tearing action tend
to straighten out hanging, vertically down gfter
leaving suspending rolls 188 and (83 and after

the center of sheet 8 has been drawn into rolls:

{80 and 191 at Y.

Referring to Figs. 5, 6, 13 and 29, the sheet &

2s 1t moves vertically in free suspension, passes in

front of g pair of vertically superposed rolls 150,

£81. These rolls are supported horizontally and
suitably on axles 192, 183 carried by the uprights
{94 of the frame 18. A second palir of vertically
superpcsed rolls 193, 196 are supporied horizon-
tally and suitably on axles 197, 198 carried oy up-
rights 189 of the frame {8. A third pair of ver-
tically superposed rolls 200, 281 are similarly sup-
ported on the uprights 189 on axles 282, 203,

Additional idler rolls 204, 285 gre carried on axles.

208, 297 supported suitably from frame members
238 carried on cross bars 29§ that sre suitably
attached to the uprichts 94, 189; A fourth pair
cf rolls 210, 211 are carried on axles 2| 2, 212
supported suitably from frame members 214 car-
ried on cross bars 215 that are suitably attached

to the uprights 184, 199, An addifional roll 218

Is carried on an axle 217 supported switabhly from
horizontal portions 218 of the frame 2. An
endless belt or band 218 is positioned around the
rolls (90, 185. A second endless belt or band 2(8
Is positioned arcund the rolls 191, 196, 200, 249
218, 211 and 205. Similarly a third endless helt
or band 220 is positioned around the rolls 23!
and 218. The portions 218a of band 2i8 and 2i9x
of band 213 extend in parallelism and in substan-
tial contact. Similarly the portions 2284 of hand
220, and 2!8% of band 219 extend in paralielism
and in substantial contact. |

The roll 186 is suitably driven for example by
a sprocket chain connection 221 from the roll

189. In this way the belt 219 is driven positively

In the direction denoted by the arrows and the
belts 28 and 220 are driven by reason of their

frictional contact with the respective portions

219a and 29 of belt 219.
A first doubling member 222 is carriesd and

pinioned on a shaft 223 that is suitably sunported

by the upright {84. This doubling member has
substantial width extending for a major portion of
the distance between the oppositely located up-
rights 198 of the frame 10. It is provided with
two arms 2422 and a laterally extending fisrige 224

Likewise any folds in the trailing
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that has a pointed edge 225. Member 222 and
its flange 224 are admeasured so that a clock-
wise rotation of the sald member 222 on its shafé
223 will cause.-the edge 235 to. enter between

the bight of the belts 2i8 and 289 at the rolls

180, 181. 'The said edge 225 before entering said
bight will entrain the sheet S and start a trans-
verse ‘fold along center line Y of Pig, 15, The
folded edge of the sheet along line Y will be
pushed into the bight and gripped by the belis
218, 213 at said bight and the sheet will then be
carried along from said bight by the portions 22 5¢l
and 21{8a. of said two belts; The folding member
222 is timed to effect this folding action when the
sald center line Y lies opposite sald bight in a
manner to be presently described.

The folding arms or member 222 is adaptied to
be reciprocally rotated on its axle or shaft 222 in
any suitable manner. For eXample, in the em-
bodiment shown: g lever 228 is suitably pinioned
or otherwise fixed to shaff 228. The lever 294 is
pivoted at 227 to a piston rod 228 of g, piston (noi
shown) of a double”acting pressure actuated
cylinder 229. This cylinder in turn is pivoted at
238 to a fixed suppori 234 carried by the uprights
(58, The pressure feed lines 232, 232 from the
cylinder 228 are connected at 234, 235 1o g sole-
noid operated valve 288. | |

The folded sheet Sa emerges. from- between

the rolls 195, {85 and descends vertically in free

suspension inn-front of the bight between rollers
280, 281 (®g. 13). A second doubling member
¢37 of identical construction with the first dou-
bling member 222 is-positioned on a shaft 238 to
fold the sheet Sa (Figs. 16 gnd 17) along the
transverse center line Z and: to- push the fold Z
into the bight between rolls 298 28! when the
fold Z lies opposite said bight and the arms 2&
are given counterclockwise rotation. These arms
237 are rotated reciprocally by the suitably sun-
ported double acting cylinder 239 stupported and
functioning in substantially the same manner
piston 229, The pressure feed lines 24Q 28¢ of
Cylinder 238 are connected at 242, 243 to the
solenold actuated valve 244 whose solenoid is-con-
nected in an electric control circuit to he pres-
ently described. - .
The sheet Sa introduced between the rolls 209,
20{ is carried from there between the belt por-

[ gy
E‘ "'Lj

tions 2190, 228, to and between rolls 210, 211

and emerges from the latter as the finally folded
sheet Sb: (Figs. 13, 18 and 19). 'This sheet Sb
I1s delivered by the portion 218¢ of the belt 219
to.a pair of receiving plates 245, 246 arranged
as an inclined slide.. The plate 245 is supported
on a rotatable arm 247 which in turn is pivotally
supported at 248 from the upright 199, so that
plate 245 may be swung from the full line posi-
tion of Fig. 5 to its dotted position about pivot
248. The plate 248 is carried by a suitable sup-
port 249 which in turn is pivoted at 250 to a suit-
able bracket arm 25f. The arm 251 in turn is
suitably supported by and attached to stationary
or non-revolving shaft 256 carried by the uprights
€23 of the frame. 10. Plate 246 may be rotated
about pivot 280 to the dotted -position shown.
Sultable stops -(not shown) normally maintain
the plates 245, 246 as an inclined plane in the
full line position shown in Fig. 5. The sheet Sb
delivered- onto the said inclined plane formed
by the two plates 245, 248 are held therec_}n by an
adiustable stop member 254 carried by the plate
248.. The sheets Sb are thereafter removed from
the piates 245, 248 by suitable doffer mechanism,
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The doffer mechanism D

Referring to Figs. 5, 6, 10, 11 and 13, the doifer
“mechanism includes & revolving creel 255 sup-
ported on an axle 256. The axle in turn is car-
ried in suitable brackets (B) that are supported
by the uprights 253. The uprights 253 are at-
tached as part of the frame 10 by the girders 258.
The radial arms 259 of the doffer creel 259
are joined by cross bars 260 which are rotatably 10
supported between opposite pairs of said arms
759 The arms 2998 are so admeasured in length
that as the creel rotates about shaft 256, the
cross bars move upwardly from under the plates
245, 246, they pass successively and approximate- 15
1y through the center space 261 between the two
plates, which lies under the approximate center
of the folded sheet Sb carried on said plates 249,
746. In so doing the cross bar drapes the folded
sheet Sb on the plates over it and they hang 20
thereon in self-aligning position, similar to cars
of a Ferris wheel as the creel rotates as shown
in Fig. 5. The plates 243, 246 tilt to their dotted
line positions shown in Fig. 5 while a sheet Sb
is being draped over a cross bar 260. 08
The doffer creel 255 is adapted to be rotated
step by step i. e. in successive fractional rota-
tiona] movements corresponding to the angular
spacing between arms 259 by mechanism con-
trolled by the positioning of a sheet Sb on the 30
plates 245, 246. In the embodiment shown the
creel 255 rotates one-sixth of a revolution at a
time, |
The drive mechanism for the creel 255 includes
the bevel gears 262 that are fixed to the doffer 35
arms 259 and which are rotatable about the axle
956. These gears 262 in turn, mesh with bevel
cears 263 pinioned to the respective shafts 264.
These shafts 264 are supported by suitable bear-
ings 265 carried suitably by the girders 258, Bevel 40
gears 266 are pinioned or otherwise fixed to the
shafts 264 and these gears 266, in turn mesh with
bevel gears 267. The latier are pinioned or other-
wise fixed to a shaft 268 (Figs. 10 and 11) which
is rotatably carried in bearings 269 supported by 45
the uprights (989. |
The shaft 268 has a toothed or ratchet wheel
270 pinioned or otherwise suitably fixed thereto.
This wheel as shown (Fig. 10) has six equi-spaced
teeth 271 or a number corresponding to the num-~ 50
ber of cross bars 260 of the creel. A yoke mem-
ver 212 is rotatably supported on the shait 268
about the wheel 270. This yoke member has a
pivotally supported pawl member 213 and a
spring 274 for urging said pawl into engaging &3
position with the ratchet teeth 2Tf. The yoke
member 212 is attached pivotally at 215 to the
piston rod 276 of a piston (not shown) of the dou-
ble acting pressure cylinder 211. The latter in
turn is pivotally mounted at 218 to a fixed sup- 60
port 279 carried by the upright (99. The pres-
sure feed lines 280, 28t for the cylinder 217 are
connected (Fig. 23) at 282, 283 to the solenoid
controlled valve 284, whose solenoid is connected
in an electric circuit hereinafter to be described @5
oand which includes a limit switch 285 associated
with the adjustable stop 254 on plate 246, so that
the action of pressure cylinder 2717 and conse-
quent step by step feeding of the creel 255 will
be controlled by the presence or absence of a 70
sheet Sb on plate 246 as will be more fully de-
scribed hereafter.
A brake drum 286 (Figs. 10 and 11) is pinioned
or otherwise fixed to the shailt 268. A brake
band 287 is passed about the drum 286. This band 756

12

has one end fixed at 288 to a link 289. The other
end of the band is also attached at 290 to the link
289. The latter in turn is pivotally connected
at 291 to the piston rod 292 of a piston (not
shown) of a pressure cylinder 293. The latter in
turn is pivoted at 294 to a fixed support 299 car-
ried suitably by the upright (99. The pressure
feed line 296, for the cylinder 293 is connected
(Fig. 23) at 298 to the feed lines 281 so that the
piston within cylinder 293 will tend to operate in
the same direction with respect to the piston in
cylinder 2711. Thus while cylinder 2717 is moving
its piston upwardly to cause feeding movement
of the pawl 213, the piston of cylinder 293 will
have air pressure on top side of piston released
so as to partially release the frictional engage-
ment of brake band 287 on the drum 28% and
vice-versa. In this manner, the creel 255 is suf-
ficiently free to rotate during feeding movement
of pawl 213 and braked against rotation by tight-
ening of brake band 287 on drum 286 while the
pawl is being retracted. Both cylinders 27171 and
293 are actuated simultaneously under the con-
trol of the solenoid operated valve 284 by elec-
trical circuits later to be described.

The foregoing braking arrangement while sui-
ficient to control the movement of the creel 255
when the cross bars 263 arc accumulating bun-
dles of draped sheets is not sufficient when sheets
are removed from the delivery side or the creel
9EE  When the creel 255 is ready for unloading
there is approximately the same number of sheets
on each cross bar 260 and the weight of sheets
on the ascending and descending Cross bars 260
are approximately equal SO that the creel 259 is
in equilibrium. When the creel 255 is first un-
1oaded the weight on the descending €ross bars
960 becomes less so that the creel 255 tends to
rotate opposite to the normal direction of rota-
tion particularly on the return or downward
stroke of air piston 276 of power cylinder 271,
this is so because the brake band 287 is not fully
effective due to direction of wrap around brake
drum 286, that is the brake arum 286 tends to
rotate clockwise instead of counter-clockwise, and
to unwind the brake band 281. To prevent any
such reverse movement of brake drum 286 a latch
or pawl 273’ (Fig. 10) with a pivot suitably at-
tached to frame |8 and a spring 214’ are provided
for urging said pawl into engaging position with
ratchet teeth 271. This prevenis any reverse
movement of ratchet wheel 273 or any IEVErse
movement of creel 285, As the unleoading of
sheets from the creel 285 proceeds the weight{ on
the descending cross bars 284 becomes greater
than the weight on the ascending Cross bars
268 This unbalanced load condition would cause
the creel 255 to travel beyond its usual one sixth
revolution unless some constant braking effort
is applied to brake drum 288 to off-set this un-
halanced weizht in creel 285. With only an air
cylinder 293 for braking purposes there is an
interval of time at the actuating stroke of power
piston 276 of power cylinder 2711 when there is
no braking effori effected by braking cylinder
293 on the brake drum 286. To obhtain the nec-
essary braking required in this cycle of opera-
tion an adiustable tension spring 274’ is provided
which exerts a constant pull on brake link 289
exerting a pull on brake band 287 and sufficient

braking effort on brake drum 286 so that dofier
cree] 255 will not move independently of power
sctuated stroke of power cylinder 217. Power
cylinder 2711 is of sufficient size to rotate creel
955 against constant braking resistance effected
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by spring 274", After the end of the actuating
stroke of power cylinder 277 and the beginning
of the return or downward stroke of power Cyi-
inder 277" pressure: is simultaneously applied ton
the:top side of piston in cylinder 223 which ap-
plies an:. additional: braking effort to-the brake
drum 285 to. assist in effecting-quick braking and
broper positioning of doffer creel 255. It is pos-
sible, of course; to substitute for the oressure. cyl-

Inders- 277, 283 a geared motor drive to drive

the doffer creel 255, Such substitution is con-
templated..

As:the .sheets Sbh removed by the cross bars 268

are suspended. thereon in Ferris wheel fashion,
it is .possible to permit a-.pluralivy of sheets to
accumiulate on each cross bar 288 in 5 number
of:-complete revolutions of the creel 255 before
any are.-removed from any cross bar. R

The controlcircuitls for the machine

Referring particularly to Fig. 23, the various
control circuits are shown diagrammatically
therein in conjunction with the various parts of
the machine. | |

The main drive motor 88 is connected, for

example, through a suitable starting box 353

of. known type to a three phase power source
301 of say 60 cycle, 440 volts A. C. by suitable
power lines:302, 303, 304.

The power source 835 for operating the various
electrical controls may, for example. be single
phase, 60 cycle 110 volts A. C., controlled by a
conventional rotary snap switch 388 or the like.

The: power lines or conductors 2387, 388 gre tapped.
at-appropriate points as will now be described.

The line or conductor 207 is connecied 0y &

conductor 382 to-a conductor-3{8. The latter is
connecied to one pole 3{{ of a double pole, single
throw- normally open soienoid operated  switch
312, and by-a branch- conduit 212 to the second
pole: 344 of this switeh 312,
315 of the first pole 341 1s-connected by g conduit
316 to one terminal of the solenoid Pa of the valve
P.- The other terminal of the solenoid Pg is con-
nected to a conduit 317 which in turn is con-
nected by return. conduit 3¢8 to the power con-
duit 308. The- second blade 3{9 of the switch
512 is. connected by a conduit 328, to one pole
of each of the three normally-closed selector
“micro” or limit switches 91b, (570 and. {235,

The second pole of each: of these three switches.

is. connected. to- conduits 321, 322. The latter
conduit is connected to one terminal of the sole-
noid 423 of the switch 312, and the other: ter-
minal of said solenoid is connected to the con-

duit 317 which is connected bv condui: 3i8 to .

power line $88. The three switches 8ib, {07b
and {23b are opened once during each revolu-
tion of the respective gears 72, 72 or 74 by the
respective arm. or striker 87, (83 or {19 moving
with the particular one of the gears 12, 13 or 14
in- operation.
machine- clutch 43 is coupled to advance the
sheeting W a single sheet length at a time and
to stop.after such an advance.

The conduit 32 is continued at 32i{q and con-

nected to one pole 324 of a snap switch 325. The.
bridging blade or member 228 of this switch is.
nermaily in contact with the pole 324 and a.sec- .
'This second pole 3%7 is connected.
by a bridging conduit 328.t0 a pole 328 of 3 nor-
The latter has

ond pole 327.

mally open button switch 225a.
a bridging-blade or member 330 -that is normally

out of contact with_the pole 328 and another pole
3%f. The pole 331 of the button switch. 325¢ is

The movable blade

Thus in normal overation, the
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connected by a.conduit 332 to the conduit 348
and thence-through- conduit 365 to power line.
397, The snap switch 325-and button switch 32 5a
are convenlently positioned at the front of the

6 machine (Fig. 1) for convenient operation by the

operator-and serve a purpose to be presently de-

scribed. |
I'he second: pole- 227 of snap switch 325 is also

connecied by a conduit 832 to one pole of a nor-

‘mally open limit or “micro” or limit switch 334,

and: the other pole of this switch 3234 is con-
nected. by a conduit 335 to the fourth pole 33{.
This “micro” or limit switch 3838 is positioned
L0 be closed briefly on the return stroke of the

‘tearing arms 128, 130,

'T'his switch 334 is fixed as shown in Fig. 1 to
tne machine base. Its operating lever 334q is
nivotally - connected to arm 2834p of 2 pivoted

~ lever-334c. Another arm 324d of the latter lever
9g - 8c¢éc is-arranged in the path of travel of a striker

arm 338 that is pinioned or otherwise fixed to
the tearing arm support shaft {32. The striker
arm 33615 80 positioned that it engages lever
airm 334c to close switch 3248 momentarily only

25 When the ftearing-arm 129, 138 are returned to-

ward- original position after a tearing stroke.
When: the switch 334 is closed a circuit inelud-

Ing it, the conduits 335, 332, 310, 3093, 307 and

the conduits 338, 328, switch 225, conduits 32ia,

30,322, the solenoid. 323, the conduits 217, 318 and

35 fl‘;()_m“:' shaft a2,

- 388, the switch 312, and the solenoid Pa is es-

tablished whereby the valve P is actuated to
open; the- pressure line 57 to pressure and to in-
flate clutch- tube 58a thereby to drive shaft 35
At the same time pressure line
$8-is opened; to bleed. deflating brake tube $2¢
andireleasing the breaking surface 63 from drum
surface 64 (Fig. 12). Thus the feed of the con-
veyor belt 3% may be started by the return stroke

40 of the tearing arms:
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The pole 331 of the button switch 225q is also
connected by a-conduit 337 to a conduit 338. The
latter is-connected to one pole 338 of 3 two pole~
foot-operated starting button or switch 34§ or
the like.. This switch 348, conveniently initiates
the sequential operation of all the control cir-
cults- as- will' be: presently described. The SeC-
ond -pole 341 of ‘the starting switch 240 is con-
nected: by a conduit 242 to one terminal 343q
of' a solenocid 343. The latter when energized
serves to operate and close a double pole, single-
throw, solenoid-operated switch 348. The other
terminal 343b of the solenoid is connected by a
conduit- 348 to an exXtension 317a.of the conduit

247 and through said extension 317q to the con-

duit 348 connected to the power line 308 Thus,
waenever main switch 849 is closed, a circuit is
established including the main line 387, the con-
duits 389, 210, 332, 337, 238, the switch 340, the
conduit. 342, the solenoid 343, the conduits 345,

Stia, 318 and. the other power line 208 This
energizes the solenoid- 343 and closes switch 344.
The blade 344g of the latter switeh is connected
by a conduit 346 to a terminsal of the controlling
solenoid 347 of the:valve {72 that controls the
pressure line- 179 to the clamping heads 153, 154,
The other terminal of the solenoid 247 is con-
nected to the conduit 385 and from there through
conduits 3{7g and 348 to the main power line 208
‘The fixed pole:884p with which blade 3484 may
be-engaged, is connected by a conduit 348 to an
exiension 318a of the conduit 3{2 and from there
throuzh conduit 329 to the other main DOWET
Iine-341.. Thus whenever switch 244 is closed by

“energization .of its solenoid 343, a circuit is es-
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tablished including the main line 307, the con-
quits 309, 318a, 348, the switch pole 344D, the
blade 344q, the conduit 346, the solenoid 347, the
conduits 345, 317a, 218 and the other main power
line 308. This opens valve 112 and admits pres-
«ure to the pressure feed line {70 and closes the

clamping heads 153, 154.
The second fixed pole 344c of the switch 344

is connected by a conduit 349 to the conduit 348.
The second blade 344d that is adapted to engage
pole 344c when the solenoid 843 is energized 1s
connected hy a conduit 350 to one pole g of a
norinally closed “micro” or Hmit switch 391 an-
other of whose poles b is connected by 2 conduit
3592 to the conduit 342. Thus whenever the main
switch 340 is closed a circuit is established in-
cluding the main power line 307, the conduits
209. 3{0, 332, 337, 338, the main switch 348,
the conduits 342, 352, the “micro” or limit switch
251, the conduit 350, the blade 344d, the pole 344c,
the conduits 349, 348, 319a and 303 back to the
same power line 307. Since the conduit 349 is
connected to conduit 348, the status of main
«witch 348 is immaterial once it has been closed
as leng as poles a, b of the “micro”’ switch 351
are closed as a holding circuit for the solenoid
has heen established including the power line 308,
conduits 318, 317a, solenoid 343, conduits 342,
352 poles ¢ and b, of switch 351, conduits 350,
blade 344d, pole 34&4c, conduits 349, 348, 310a, 308
and the second power line 301. As soon as the
limit or “micro” switch 351 is opened, the hold-
ing circuit just described is broken at the said
noles ¢ and b of switch 351, and as a result sole-
noid 343 is deenergized opening switch blades
2444 and 344a and breaking the circuit to the
solenoid 347 of valve 172, thereby opening the
clamps {53, 154.

To effect opening of the normally-closed limit
or “micro” switch 351, the latter 1s positioned on
the table 106 (Fig. 1) so that the tearing arm
126 will strike its operating lever 35ia when the
said arm has completed its tearing stroke, and
before it has begun its return movement.

The conduit 3t7Ta is extended at 3{Te and con-
nected to one terminal 353 of a solenoid 3%4
of a2 double pole single throw solenoid operated
switeh 355. The other terminal 356 of this sole-
noid 354 is connected by a conduit 357, to one
pole 358 of a normally closed button switch 399.
A second pole 368 of this button switch 359 is con-
nected by a conduit 361 to a pole 362 of a snap
switeh 359 and to pole ¢ of the limit or “micro”
switch 381. The fourth pole d which is normally
in closed circuit with pole ¢ of the limit or “micro”
" qwitch 351 is connected by a conduit 363 to a
second vole 364 of the snap switch 395%a. The
brideing blades 365, 366 of the button switch 399
and snap switch 388a respectively may bridge the
poles 358, 360 and 352, 364. The button switch
259 and snap switch 35%a are mounted for con-~
venient operation by the operator at the front of
the machine (Fig. 1).

The conduit 363 from pole 364 of snap switch
250¢ is connected to a conduit 367 which is con-
nected to one of the movable blades 368 of the
solenoid-operated switch 350. The pole 369 of
switch 2565 with which blade 368 may be engaged
is connected by a conduit 370 with the second
fixed pole 371 of the switch 355 and by a conduit
279 to an extension 318b of the conduit 310q.
The second movable blade 373 of the switeh 395
is connected by a conduit 374 to one terminal
of the solenoid 3175 that controis operation of the
tearing-arm control valve 192, The other ter-
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precedent to the closure of switeh 39%.
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minal of the solenoid 3190 is connected by the
conduit 376 to the conduit 317c.

The conduit 3100 is extended as conduit 310c,
and the latter is connected to one pole 377 of the
pressure actuated switch (75. The second pole
218 of this switch 175 is connected by a conduit
379 to the first blade 368 of the swiich 355. The
normally open switch 115 closes as Soon as Pres-
sure appears in line 170 with the opening of
clamp controlling valve 172, When this occurs
and the button of push button switch 359 is in
closed position, the engagement of blade 365 with
poles 358, 360 established a circuit from power
line 308 through conduits 318, 3iTa, 311c, sole-
noid 354, conduit 357, poles 308, 360, blade 3609,
conduit 361, poles ¢ and d of limit Or “micro”
switch 351, conduits 3963, 367, 319, switch poles
318, 317, conduits 310c, 3100, 3i0a, and 309 fto
the other power line 307. This energizes the
solenoid 354 and closes the switch 355. This it
will be noted, can occur only if the pressure switch
175 is closed. The latter is closed only while
there is pressure in the pressure line i10 to clamp-
ing heads 153, 154 so that that condition is one
The
closure of the latter switch establishes a holding
circuit for the solenoid 354 which includes the
power line 308, conduits 318, 317a, 311c, solenoid
354, conduits 357, poles 398, 360 and blade 365,
conduit 361, poles ¢ and d of switch 351, conduits
363, 357, blade 368, pole 369, conduits 370, 372,
210D, 318a, 309 and the other main line 307. This
holding circuit can be broken at any time desired
by the operator pressing push button switch 359
to move the blade 365 away from poles 358, 360.
At the same time, the second blade 313 of the
switch 355 then closes a circuit including the
power line 3988, conduits 318, 3lia, 317c, solenoid
215 of the tearing arm control valve (92, conduit
318, blade 313, pole 371, conduils 372, 316D, 310a,
309 and the other power line 307. This energizes
the solenoid 375 and operates tearing arm, COn-
trol valve 152 to open pressure line 148 to pres-
sure and pressure line (48 to exhaust, thereby
causing the piston in tearing arm cylinder 146
to move and impart tearing motion to the tearing
arms 129, 130. When these arms complete their
tearing stroke, the arm 130 strikes the operating
arm 351a of the “micro’”’ or limit switch 351 brezk-
ing the circuit through the poles ¢ and d
thereof and at the same time breaking the circuit
hetween the poles ¢ and b thereof, so that sole-
noids 354 and 343 of the switches 339 and 344
are simultaneously deenergized, opening said
switches, and thereby deenergizes solenoids 341
of the clamp control valve 172. This cuts off
pressure to clamping pressure lines 70, and
pressure line 113 of switch ({7i5. 'The opening
of switch 355 deenergizes solenoid 316 and
thereby opens pressure line 143 of the fearing
arm cylinder 145 to exhaust and open its pres-
sure line 148 to pressure, whereby the tearing
arms 129, 136 are moved in retraction to their
starting positions. The clamps (53, (54 open
before return strokes of the arms 129, 130 begin.

If it is desired to maintain the tearing arms
129. 130 in the position they attain at the ends
of the tearing strokes, the snap switch 399a is
closed moving its blade 366 into contact with the
poles 362, 364 of said switch 358a to bridge or
short circuit the poles ¢, d of switch 351, and push
button blade 365 is left as shown in Fig. 23 in
contact with poles 358, 3%0. As a result, the
separation of contacts ¢, d which occurs when
the tearing arm 130 reaches the end of its tear-
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ing stroke, has no effect because the circuit that
would normally be opened by such action re-
mains cloesed through the poles 352, 364 a,nd
blade 336 of the snap smtch 359a. The tea,rlng
arms I29 130 thus remain in the position they
attain at the end of their tearing strokes until
the operator pushes the button of the push but—
ton switch 359 to move the brldgmg member or
blade 355 away from the poles 358, 260

The. operatmns of the two foldmg arms 2232
23T are timed and determmed respectwely by the
two sets of selector, “mwro” or limit switches 9ig¢,

i81a, [23q, and 91, 101, !23 Hach of these
smtches is. in normally open circuis. One ter-
minal of each of the three switches 9!{1 i 87a,
123q is connected by a conduit 282 to a conduit
381. The latter is connected to one terminal
of the solenoid 382 of the first folder arm con-
trolling valve 236. The other terminal of said
solenoid 382 is'connected to. a conduit 383 which
in turn is connected to the power line 308. "“-’i‘he
other poles of the three switches §ia, i07a, 42
are connected by a conduit 3380 to an extensmn
338a of the conduit 338. The three swifches 81ia,
i07a, 123a are adapted: to be closed selectively by
the respective striker arms 88, 184 or (28 that
move with the respective gears 72, 713 and 74. If,
for example, gear 12 is in mesh with gear 79,
the striker arm-: 88 rotates with gear 72, and once
during each revolution whenever 2 fold line Y
of sheet S lies opposﬂ:e the bight between the
rollers !ﬂﬁ {81 closes the switch %ila. The
striker arm 88.is positioned to secure this effect
for 108 inch. length sheeis S. Similarly the
striker arms {04 and 120 are positioned respec-
tively to secure this with sheets respectively of
99.inch and 90 inch length. The other gears 73,
14 are stationary not heing. coupled to gear 18,
and in consequence. their striker arms 149, !Ef’i
ale statlona,ry at this tlme and do not overate
on their respective switches 107a or {23¢. Simi-
lar action. takes place for each of the latter two
switches, when the respective gears 73 or 14
are coupled to the gear T0. The selective closure
of any one of the three switches 98¢, §0ig or
{23a establishes a circuif including the main
line 308, conduit 383, solenoid 382, conduits 381,
380, one. of the three switches 99& {07a or 1234,
conduits 338D, 338a, 331, 332, 3!9 309 and the
other. power llne 301 This closed circuit ener-
gizes the solenoid 382 and onerates valve EE to
open pressure line 232 to pressure and pressure
line 233 to exhaust so that the plston of cylinder
229 actuates the first folding arm 222 in its fold-
ing stroke. As.soon as the said last-named cir-
cuit is.opened at the said one of the three switches
8la, 107Ta or 123a, the solenoid 2382 is deenergized
causing. valve 236 to move in opposite direction,
opening pressure line 232 to exhaust and pres-
sure line 233 to pressure thereby actuatmg the
position. of cylmder 229 to retract the ﬁrst fold-
ing arm. 222,

The operation of the second folding arm 237 is
controlled similarly by the respective switches
9{, 107 and (23 and the respective striker arms
89, 105 and {21. One terminal of each of the
three switches 81, 107 and 123 is connected by
the conduit 385 to an extension 338b of the con-
duit 333& The other terminal of each of these
three switches 94, 107, {23 is connected by a con-
duit 386 to.a conduit 387. The latter is connected
to one terminal of the solenoid 388 of the second
folder arm controlling valve 244, 'The other
termmal of said solenoid 388 is connected to an
extensma 383a of condult 383 which latter in
turn is connected to the power line 388, The
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three switches 91, 10T and 123 are adapted to be
closed selectively by the respective striker arms
83, 1056 or 121 that move with the respective
gears 12, 13 and 74. If, for example, gear 12 is in
mesh with gear 18, the striker arm 88 rotates with
gear 12, and once during each revolution when-
ever a fold line Z of the sheet Sa lies opposite
the bight between the rollers 200, 201. The
striker arm 82 is positioned to secure this effect
for 108 inch length sheets S. Similarly the
striker arms 185 and {21 are positioned respec-
tively to secure this effect with sheets respec-
tively of 99 inch and 90 inch lengths. The selec-
tive closure of any one of the three switches 31,
{97 or §23 which occurs later in point of time
than that of the switches 8ia, (8ia or (23«,
establishes a circuit including the main line 368,
conduits 383, 383a, solenoid 388, conduits 387,
one of the three switches 94, {87 or {23, conduits
3895, 338D, 338a, 337, 3832, 316, 389 and the other
power line 387. This closed circuit energizes the
solenoid 388 and operates valve 244 to open
pressure line 241 to pressure and pressure line
240 to exhaust so that the piston of cylinder 235
actuates the second folding arm 237 in its fold-
ing stroke. As soon as said last-named circuit
is opened at the said one of the three switches
i, 187 or 123, the solenoid 388 is deenergized
causing valve 244 to move in opposite direction,
opening line 241 to exhaust and pressure line 248
to pressure, thereby actuating the piston of cyl-
inder 239 to retract the second folding arm 231.

The step by step rotation of the doffer creel
255 is also controlled automatically to rotate the
iatter, in the embodiment shown, one sixth of
a revolution at a time and to brake rotation
after each movement. To this end one pole of
the normally-open limit or “micro” switch 285
which is carried on the plate 246 (Figs. 5 and 23)
is connected by a conduit 389 to the power line
387. 'The other pole of the switch 285 is con-
nected to a conduit 390. A normally open push
button switch 391 is connected across the con-
duits 388, 380 with its poles in parallel with the
two poles of the switch 285. The conduit 398 is
connected to a conduit 392 which in turn is con-
nected to one terminal of a solenoid 393 of a
solenoid operated double pole angle throw switeh
394. The other terminal of the solenoid 393 is
connected to the power line 308. Thus whenever
the switch 285 is closed by a sheet Sb. on plate
245, or by manual- closing of push button switch
381, a circuit is established 1ncluding the power
line 287, conduit 389, either switch 285 or 391,
conduits 398, 382, solenoid 393 and the other
power line 388, This energizes the solenoid 393
and moves the blades 395, 396 of the switch 394
into contact with the respective fixed poles 391,
392. |
The conduit 283 is connected also to a pole of a
normally closed limit or “micro” switch.398. The
latter switch is suitably carried with respect to
tne creel 29% as to bhe opened once during each
one —smch revolutwn of - the latter, its opelatmg
member 38%a bemg moved for example by each
succeeding creel arm 259. The second pole of
the said SWltC"l 399 is connected by a conduit
ENS to the first blade 385 of the switch 384. The

pole. 387 of the switch 384 1s_ connected by a con-
duit- 481 to the pole 398 of said switch 394 and
by & condmt :mz to the power line 387. The
second: bl ade 396 of the switch 394 is conpected

by a conduit €83 to the solenoid @EM of the doJTer
operating valve 284. The other terminal of saui
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solenoid 484 is connected by a conduit 485 to the
poweY line 208.

Thus, whenever the switch 394 is closed by
energization of its solenoid 393 4s described
above, a holding circuit is established for the
solenoid 383 including the power line 308, the
solenoid 393, conduits 392, 390, switchh 399, con-
duit 408, blade 395, pole 387, conduits 401, 402
and power line 388, which is broken by the open-
ing of switch 399 on movement of the creel 263
as described above one-sixth of a revolution.
Simultaneously with the establishment of said
last-named holding circuit, another circuit is
established mcludmg the power line 308, conduit
485, solenmd A4 conduit 403, blade 386, pole 208,
condmt 402 and power line 307.
energization of the solenoid 404 which then oper-
ates the valve 284 to simultaneously open the
pressure feed lines 281, 296 to exhaust and pres-
sure feed lines 280, 297 to pressure to actuate
the pistons of the respective cylinders 277, 293
so that the piston 276 is moved to cause a feed-
ing rotation of the ratchet wheel 270 and simul-
taneously to move the piston 292 so that the
brake band 287 releases the brake drum 286, thus
permitting the rotation of creel 255 one sixth of
a revolution. When the creel 255 has so moved
the sheet Sb on the plates 245, 246 is draped over
o, har 280, thereby opening the switch 285. The
holding circuit described through the switch 399
however remains closed so that the switch 394
is kept closed until one of the arms 259 of the
creel strikes the operating arm 399a of the switch
269 to onen the latter. This breaks the described
holding circuit through solenoid 393 and opens
switch 394. This deenergizes solenoid 484 of the
valve 2824 and opens pressure feed lines 281, 296
{0 pressure and pressure feed lines 288, 297 to
exhaust thus reversing movement of the pistons
of cylinders 277, 283, causing the brake 287 to
be applied to drum 286 and the pawl 213 to be
returned to its initial position ready for the nexf
feeding stroke of piston 276.

It is obvious that the circuits descrlbed_whlch
include the switches 2895, 391, 394 and 399 could
be used as well to control a feed motor for the
geared drive that is contemplated as a substitute
for the described pressure cylinder drive of the
doffer creel 239. |

It will be understood that while specific cir-
cuits and controls have been described to effect
the desired sequential operation of the wvarious
parts of the machine, other circuits and controls
could be utilized for effecting equivalent opera-
tion.

Modified tearing mechanism

A modified form of tearing arms is shown in
Figs. 24 and 25.

In these figures a cam plate 410 is p051t10ned
suitably above the tearing arms 129’;: 130’. 'This
plate has the pair of inverted V-—shaped cam slots
or grooves 411, 412 in which the clamping heads
{53’, 154’ constructed identically as clamping
heads 153, 154 are guided during the tearing and
return stroke of said tearing arms (29’, {30’.

The latter are operated identically as the arms .

129, [30. The extension 129’¢ and 130’a thereof
have the slots {29’b and (30’ in which the heads
153/, 154’ may move during their movement in
the cam slots 411, 412, 'The advantage of the
cam guides is that in some cases, it is better to
guide the heads 193’, 154’ during tearing to get
a, more €
sheeting.

This causes:

Tective teanng action on the sheets and -75
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20
A further modified form of tearing construc-
tion is shown in Figs. 27 and 28. In this con-
struction a single tearing arm 413 replaces the
two tearing arms 129, 130 of the principal modi-
fication. This arm 413 has an adjustable por-
tion 413a adjustable in the same way as the por-

‘tions 129a or 130a. A single tearing head (53’

identical in construction with the tearing head
153 is suitably attached to the portion 413a and
is operated in identical way. Likewise the tear-
ing arm 413 is reciprocally rotated in identically

~ the same way from the pressure cylinder 146 as
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the tearing arms 129, 130. A suitable clamp-
ing or cross bar 414 is positioned paralielly with
the knife 128 above the top of the tearing table.
This bar is movable reciprocally toward and
away from the table top in clamping and release
strokes. A suitable pressure cylinder 415 whose
pressure lme 4{6 may be connected to the pres-
sure line 170 serves to move the bar 414 in clamp-
ing stroke simultaneously with the operation of
clamping head 153’ to clamping position.
Thereafter, rotation of tearing arm 413 tears off
the sheet from the sheeting W. This form of
tearing mechanism may be more advantageous
with some widths of sheets.

General operation of the machine

To operate the machine, the operator first de-
termines whether sheets 108 inches, 99 inches or
00 inches in length are to be torn. He then places
the appropriate gear 12, 13 or 74 into mesh with
cear 10 and uncouples the other two of these
gears from gear 10. Then the valve V is moved
manually so that cylinders 29 pivot the roller 26
to 2 position away from the roller 34 and belt
36. Then the web W is passed over guide plate
{8 under bar IT and for 90 inch sheets directly
around roller 26, or for 99 inch sheetls around bar
I8 and then under roller 26, or for 108 inch
sheets around bar I8 and then under roller 26.
Thereafter the valve V is moved manually to
bring the roller 26 into pressure engagement with
belt 36 and roller 35 (the position shown in Figs.
1 and 3). |

Thereafter the movable sections 129, 130a,
129’q, 130’c are adjusted for tearing arm
lengths appropriate to the particular width of
sheeting to be torn and the clamps 133, 134 tight-
ened. The sheeting W is then further pulled
along manually under roller 26 and over belt 34
until its leading end lies ahead of blade 128 the
length of the first sheet to be torn from the web
W. Its folded edge Wa (Fig. 9) is positioned in
the slots 157 of the clamping heads {53, 154, {63,
(54’ of the tearing armg (29, 130, 129°, 130’ or
4i3.

The motor 38 is then started through its start-
ing box 300 (Fig. 23) but the clutch 43 is left
uncoupled so that shaft 42 as yet delivers no
power to the machine, whose drive shaft 39 re-
mains braked by brake band 63 (Fig. 12). The
machine is now in condition to be operated
through a complete cycle. -

This cycle is now initiated by momentarily de-
pressing the foot operated main switch 340.
When this is done, the first effect is to close the
previously described circuit that includes the
normally closed poles g, b of “micro’ switch 351
whereby the tearing arm head clamps 153, {54,
or 153’ or 153’’ are closed to securely grip the
sheeting and if clamp 153"’ is used to move
clamping bar 414 to clamping position. AS soon
as this occurs, solenoid actuated switch 344
closes, closing pressure gctuated switch 1715 and
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thereby closing the circuits including solenoid
actuated switch 355 and the poles ¢, d of “mi-
cro” switch 238{. This actuates valve (5% as
described to supply tearing arm stroke pressure
In cylinder 88 and rotate the tearing arms $128,
139 or 129", 138" or 413 in their tearing strokes.

In such motion the arms 129, (39 or i29’, 130"

cr 413 move the sheet edge Wa for nicking by
the knife blade 128 as described. Upon com-
pletion of the tearing stroke of arms 128, {390 or
1297, 138’ or 4i3 the circuits including the poles
a, & and ¢, d of the limit switch 35! are opened

Ry the striking of tearing arm 138 or 136’ or 413

against operating arm 35{aq. This removes pres-
sure feed at valve (712 to the clamping heads 152,
134 or 153’, 154’ or 153" and cylinder 4&1i%
through line {79, opening the clamps and 1lift-
ing bar 4i4 if the latter 1s used opens pressure

switch 178, however limit switch 35{ poles ¢

~and d open holding the circuit on switch 355
and reverses pressure feed valve {52 to cylinder
i38 before pressure switch 175 opens in the same
holding circuit and thereby reverses pressure
feed at valve 152 to the cylinder {68 thereby
moving tearing arms 29, 138, or 129’, 138’ or
418, in their return strokes. When the armm
{36 or 130’ or 413 begins the return stroke, it
strikes operating arm 334q of the “micro” switeh
334 closing tha
with that switeh whereby the valve P is actu-
ated to inflate the clutch tube 5% and deflate
the brake tube 82gq.
the motor driven shaft 42 and starts movement
0f the conveyor belt 88 and the feed of a new
length of sheet on the tearing table {8B. As
soon as this occurs, that one of the striker arms
81, 183 or {{8 moving with the respective gear
12, 12, or 74 which happens to be coupled with
sear 10, rotates with its gear in engagement
with the respective of the selector “miecro”
switches §1b, (87p or 123p permitting the ap-
propriate one of these three switches to open
after the feed of the conveyor belt has con-
tinued for a full revolution of the respective gear
72, 13 or 74 coupled with gear 10. This has
advanced the sheeting W the length of a second
sheet to be torn on the tearing table 8B, and
has caused valve P to move in reverse or uncou-
pling direction to uncouple shaft 49 from shaft
38 and to inflate brake tube 62¢ and stop feed
of the cenveyor belt 286. |

During this described movement of the con-
veyor beit 38, it advances the torn Off shest S
toward the folding or doubling section C of the
machine,

At the completion of the cycle just described
that is effected by the depressing of the foot-
operated switch 349, the operator may fing it
necessary 1o rearrange the torn end of sheeting
W. Also he will have to reinsert the edge Wg
thereof between the slots (57 of the clamping
heads {53, {54 or 153’, 154’ or 163’’. When this
has been done, he again depresses the foot oper-
ated button 248 to repeat the cycle of operations
just described.

‘When the first of the torn off shheets S has
keen moved by convevor belt 3§ o section C of
the machine and by the said helt 28 and belt {87
between rolls (88 ang ! 68, so that said sheet
hangs suspended from the latter as shown in
Fig, 13 with its folding line Y aperoxXimately
opposite the bight between the first foldine rolls
188, (9{, the striker arm 83, 184 or 120 depend-
Ing upon which gear 712, 13 or 14.is coupled. to
gear 10, moves into position to close that one of

described circuits associated

This couples shaft 35 to
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~seribed circuits associated

cause the piston of the hrake _
into braking position tightening brake band 287
on drum 286 and also to
feed.cylinder 277 In its retractive or nen-feeding:
stroke to original position. This locks: the creel

22

the three normally open selector, “micro? or
limit switches 9ia, {07a or 1234 momentarily. to
close the described circuit associated with these
switches. This operates valve 23§ to actuate.
cylinder 222 and move its piston to actuate the
first folding arm 222 in its folding stroke. The
sald one of said switcheg Sia, 107a or #23¢ opens
a5 soon as the respective striker arms. 88, 104 or
120 has passed the control roller of the one. of:
these three switches in operation, th ereby bhreak-
ing the described circuit therethrough and caus=
ing a return stroke of the folding arm 2%2.

wubsequently, when the folded sheet Sq has
passed between the folding rollers 198, 191 and:
has been delivered by the belt position 218q,
218a between rollers 195, 196 and hangs sus-
bended as shown in Pig. 138 with its folding line,
4 approximately opposite the hight between the,
second iolding rolls 268, 26f, the striker arms
88, 105 or 121 depending upon which gear- 12, 13
or 14 is coupled to gear 1¢, moves into position
to close that one of the three normally. open,
selector, “micro” or limit switches 91, 0T or
123 momentarily to close the described clrcuit; as-
sociated with these switches. This. operates valve
¢4 to actuate cylinder 239 and move. ifs. piston;
to actuate the second folding arm 231 in its fold-
Ing stroke. The said one of the three switches
21, 107 or 123 opens as soon as the respective.
striker arm 89, 108, or 121 has passed: the control
roiler of that one of these three switches in. oper-.
aticn, thereby breaking the described - circuit.
therethrough and causing a return stroke. of the.
folding arm 237. This same sequence of gper-.
ations occurs. with each sheet as if, reaches the
aforedescribed positions, of the said first sheet
S. After the machine has been operated. for. a
long enough period for said first. sheet; to. haye.
reached its said described positions they oceur
each time the conveyor belt 36 has been set in.
motion as described by the depression of, fqot-
operated switch 340.

When the first finally or doubly - folded. sheet,
S0 is delivered from the second folding. rolls 220,
221 by belt portions 220a, 2196 around roll 210,
and belt portion 218¢ to the inclined plane of.
plates 245, 246, the said sheet Sb. operates. the.
lmit or “micro” switch 285 associated. with, plate
286 to close said switch 285. This closes the de-
S Lo CUllS associated, with said switch 285
and thereby operates the pressure valve 284: to

actuate the brake cylinder 283 to its release posi.

L] - L]

tion and the doffer creel advance cylinder. 211
to Its feeding position, thereby, rotating the creel,

299 so that one of its cross bars. 260. moves up:

from under the pivoted plates 245, 246-and has

the sheet Sb draped thereover. When, the creel

255. has moved in this way through one sixth of
a revolution, one of its arms 259 operates. the.

normally closed “micro” or limit switch 399 by

engagement with its operating arm 398%a to open,
the circuit including said switch and thereby
cylinder 293 to move:

move the piston of creel

£55 against. back-lash or unwanted forward. ro-

tation and thereby permits the accumulation on

the cross bars 260 thereof of any desired number.
of draped sheets Sb. The latter thereafter can
be removed at will from the said Cross.bars. 2640,

Alter the first sheet has reached the ineclined

plane of plates 245, 246, the described operation.
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veVor belt feed 36 is started by depression of the
foot operated switch 340, because each such de-
pression results in the delivery of a folded sheet
Sp to said inclined plane of said plates 245, 248.

The operator may interrupt the operations of
various parts of the machine at any time for de-
sired purposes through the snap switeh 3253, push
button switch 32%a, snap switch 859a, push but-
ton switch 365 and push bution switeh 391. If
the operator desires to prevent starting of the
conveyor 36 by the return stroke ol the tearing
arms but to continue operation of the gripping
heads 153, 154 and arms 1289, {30 he opens the
normally closed snap switch 325. This prevents
completion of the described circuit closed by a
closure of the “micro” switch 334 affected on the
return stroke of the tearing arm 130. He then
can depress foot operated switch 340 to inifiate
the tearing arm clamping action and tearing
strokes without any advance of the conveyor 36.

If he desires to permit an advance of the con-
veyor belt 36 one sheet length without any fur-
ther operation of the fearing arms Or their
 clamps, he closes the snap switch 325 and pushes
the push button switch 325a to close the latter,
thus short-circuiting the normally open switch
334 and completing a circuif including switch
325a, the conduits 332, 310, 309, power line 301
and the conduits 328, switch 325, conduits 321a,
322, the solenoid 323, conduits 311, 318 and power
line 308, the switch 312, and the solenoid Pa to
energize the latter whereby the valve P is actu-
ated to throw in the clutch 51 and release the
brake 63. Since the tearing arms will not again
move until the foot-operated switch 340 is again
depressed, it is possible to advance the sheeting
full sheet length without operation of the tear-
ing arms by pushing push button switch 32%a
momentarily to closed position. In normal cyclic
operation the snap switch 329 is closed and push
button switch 32%a is open,

Similarly the operator may initiate operation
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of the doffer creel 355 at any time by closing |

push button switch 391, This completes the cir-
cuit normally completed by the presence of a
sheet Sb on the plate 246 to start the described
operation of said creel.

The portion Wb of the sheeting W extending
between the guide plate {4 and bar {1 is always
visible so that if 108 inch length sheets are being
torn and a seam or defect is detected by the
scanning elements 124, 125 which notifies the
operator of such a condition, he permits the seam
or defect to move between the guide plate {4 and
bar 11. He can then determine at a glance 1f a
90 inch or 99 inch length of sheet can be sal-
vaged, or if 99 inch sheeting is being torn whether
a 90 inch length can be salvaged, and if so, make
appropriate adjustments in the machine for tear-
ing out the defective portion and salvaging the
shorter length sheeting or by appropriate opera.-
tion of the switches 325, 325¢ and the appropri-
ate adjustment of the gears 12, 13 or T4 as the
case may be.

The detectors (24, 125 are positioned so that
light to them from a source (not shown) may be
intercepted by suitable colored stickers applied
previously over the seam or defect to operate a
signal device (visual or aural) for a predeter-
mined period in known manner.

A machine, therefore, has been described with
which it is possible to tear predetermined lengths
of sheets from sheeting and to fold the torn off
sheets with a pair of transverse folds,

the folde
sheets being thereafier removable at will from
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doffer mechanism associated with the machine.

While g specific embodiment has been shown
and described, modification in structural detail is
possible and 1s contemplated within the scope of
the claims. There is no intention of limitation
to the exact details shown and described.

What is claimed is:

1 A machine of the character described, com-
prising means for feeding predetermined lengths
of cloth or sheeting and horizontally oscillatable,
swinging arms for tearing sheets of predeter-
mined length from said cloth or sheeting, vertical
pivots for said arms, and means for swinging said
arms in opposite directions about said vertical
pivots to tear said sheets In a substantially hori-

- zontal plane,.

9 A machine of the character described, com-
prising means for feeding predetermined lengths
of cloth or sheeting, and horizontally oscillatable,
swinging arms for tearing sheets of predeter-
mined length from said cloth or sheeting, and
oripping means in conjunction with sald arms,
vertical pivots for said arms, and means for
swinging said arms about said vertical pivots in
opposite directions to tear said sheets in a sub-
stantially horizontal plane.

3 A machine of the character described, com-
prising means for feeding predetermined lengiths
of cloth or sheeting, horizontal, oscillatable,
swinging arms for tearing sheets of predeter-
mined lengih from said cloth or sheeting, and
means for the removal of and elevated delivery
of torn sheets from the tearing means 1o folding
equipment. |

4 A machine of the character described, com-
prising means for feeding predetermined lengths
of clotlr or sheeting, horizontal, oscillatable
swinging arms for tearing sheets of predeter-
wined length from said cloth or sheeting, grip-
ping means in conjunction with said arms, and
means for the elevated delivery of torn sheets to
folding equipment.

5 A machine of the character described, com-
prising means for feeding predetermined lengihs
of cloth or sheeting, fluid-pressure-actuated
means for tearing sheets of predetermined length
from said eloth or sheeting, fluid-pressure-actu-
oted eripping means in conjunction with zaid
tearing means, and electrically controlled, fluid-
pressure-valve means for controlling operation of
said tearing means, clamping means and feeding
means.

6 A machine of the character described, com-
nrising means for feeding predetermined lengths
of cloth or sheeting, fAuid-pressure-actuated
means for tearing sheets of predetermined length
from said cloth or sheeting, electrically controlled,
fluid-pressure valve means and electrical cir-
cuits ineluding switches controlled by said tear-
ing means to actuate said feeding means sequen-
tially.

7 A machine of the character described, com-
nrising means for feeding predetermined lengths
of cloth or sheeting, filuid-pressure-actuated
means for tearing sheets of predetermined length
spam said cloth or sheeting, electrically controlled,
fAuid-pressure valves for control of said tearing
means and said feeding means sequentially, elec-
trical circuits for said valves, and electrical
switches in said circuits for controlling operation
of said valves independently so that said feeding
mesans and said tearing means may be independ-
ently operated to permit removal of defective

lengths of cloth or sheeting appearing during op-
eration of the machine,




2,427 515

25

8. A machine of the character described, com-
prising feeding means including moving belts for
feeding predetermined lengths Oof cloth or sheet-
ing, pressure-actuated means ior tearing sheets
of predetermined length from said cloth or sheet-
Ing, gripping means in conjunction with said tear-
Ing means, electrical circuits including switches
controlled by said tearing means to actUate said
feeding means sequentially, and electrical circuits
Including a switch controlled by said feeding
means to stop movement of said balig after g
predetermined length of said cloth or sneeting
has been fed to said tearing means.

9. A machine of the character deseribed, com-
prising means for feeding predevermined lenscths
of cloth or sheeting, means for detecting defects
and seams in sz2id cleth or sheeting, means con-
trolied by said detectinz means for notifying an
operator of said machine of the presence of said
defects and seams, and means for tearing sheets
of predetermined length from said cloth or sheet.
ing.

19. A machine of the character described, com-
prising means for feeding vredetermined jengihs
of cloth or sheeting, photo-electric means for de-.
tecting defects and seams in said cloth or sheeg-
ing, means controlled by saild detecting means
for notifying an operator of said machine of the
presence of said defeets gnd Seams, and means
for tearing sheets of predetermined length from
sald cloth or sheeting.

11, A machine of the chargeter descriked, com-
prising means for feeding predetermined lengths
of cloth or sheeting, photo-electric means for de-
tecting defects and seams in s2id cloth or sheet-
Ing, means controiled by said detecting megns
for notifying an operator of ssid maching of the
presence of said defects and seams, means for ad-
justing said machine to change the predetermined
length of cloth or sheeting fed, means for tearing
shieets of predetermined length from said cleth
or sheefing, and gripping means in conjunction
with said tearing means for gripning the sheei-
Ing or cloth while it is torn by said tearing means.

12. A machine of the character described, com- ¢

prising means for feeding bredetermined lensths
of cloth or sheeting, including a belt conveyor, a
motor, a clutch, a brake, movable mempers and
electrical circuits including a switch operated by
sald movable members to advance sald sheeting
one predetermined length at a time and there-
alfter to release said eclutch and to apply said
brake, horizontally oscillatable arms for ftearing
sheets of predetermined length from said cloth
or sheeting, and gripping means in conjunction
with said tearine arms for gripping the sheeting
or cloth while it is being torn by said arms.

13. A machine of the character described, com-~
prising means for feeding predetermined lengths
of cloths or sheeting including a bel: conveyvor,
a motor, a pressure operated ciutch, a pressure
operated brake, a pressure overated roll in con-
junction with said belt, movable members and
electrical cireuits Including switches operated by
sald movable members to advance said sheeting
one predetermined lensth at g time and there-
after to release said clutch and to apply said
brake, and horizontally swingable arms for tear-
ing sheets of predetermined length from salid
cloth or sheeting.

14. A machine of the character described, com-
prising means for feeding predetermined lengths
of cloth or sheeting, including g belt conveyor,
a motor, a pressure operated clutch, a pressure
operated brake, a pressure oberated roll in con-
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Junction with said belt, movable members and
electrical circuits including switches operated by
sald movable members to advance said sheeting
one predetermined length at a time and there-
after to release said clutch and fto apply said
brake, means to control movement of said roll
toward and away from said belt at will whereby
said cloth or sheeting may be moved independ-
ently of said feeding means in one position of said
roll, pressure-actuated means for tearing sheets
of predetermined length from sald cloth or sheet-
ing, and gripping means in conjunction with said
tearing means. |

15. An apparatus of the character described
comprising in combination driven rollers and con-
veying belts for drawing g, Iongitudinally double
double folded web of fabric from a source of SUp-
Py, a guide frame and tearing table, means for in-
termittently actuating sald rollers and belts to
draw said web over sdid guide frame in measured
lengths to said table, means for detection of de-
fect markers on said web so that defects can be
drawn to tearing portions on said table and torn
out, and means for clamping the measured
Iengths of web fed by said apparatus.

16. An apparatus of the character described
comprising in combingtion. hiorizontal oscillating
swinging arms, clamping members on said arms to
grip double double folded fabric to be torn along 2
longitudinal center fold, a knife S0 located with
respect to said swinging arms that the sSwinging
of sald arms effects g nicking of said center fold
automatically to start tearing of said fabric
when said arms begin their swinging operation
to tear the full width of said fabric, means for
adjusting the lengths of said tearing arms for
different widths of said fabric, and means for
swinging said arms to effect tearing of said fabric
Irom selvedge to selvedge. |

17. A machine of the character described, com-
prising means for feeding bredetermined lengths
of cloth or sheeting, vertically bivoted, horizon-
tally swingable arms for tearing sheets of prede-
termined length from said cloth or sheeting,
fluid~pressure-actuated gripping means in con-
Junction with saigd tearing arms and means to
gulde said gripping means while e fecting tearing
of said sheets.

18. A machine of the character described, com-
prising means for feeding predetermined lengths
of cloth or sheeting, and fluld-pressure-actuated
means for fearing sheets of predetermined length
irom said cloth or sheeting including a single
tearing arm for tearing sheets of predetermined
length, fluid-pressure-actuated gripping means
on said arm for gripping said sheets on one gide
of the tearing line, and Huid-pressure-actuated
gyipping means for gripping said sheets on the
opposite side of said tearing line.

19. An apparatus of the character described
comprising in combination driven rollers and con-
veying belts for drawing a longitudinally double
double folded web of fabric from a source of sup-
ply, a guide frame and tearing table, means for
Intermittently actuating said rollers and belts to
draw said web over said guide frame in measured
lengths to said table, means for detection of de-
fect markers on said web so that defects can be
drawn to tearing portions on said table and torn
out, means for clamping the measured lengths of
web Ted by sald apparatus, and means for ad-
Jjusting said apparatus for changed measured
lengths of said web.

20. An apparatus of the character described
comprising In combination driven rollers and




2,427,515

27

conveying belts for drawing & longitudinally
double double folded web of fabric from a source
of supply, a guide frame and tearing table, means
for intermittently actuating said rollers and belts
to draw said web over said ocuide frame in meas-
ured lengths to said table, means . for detection
of defect markers on said web so that defects can
he drawn to tearing portions on said table and
torn out, means for clamping the measured
lengths of web fed by said apparatus, and means

including rollers and belts continued beyond sald

tearing table for intermittently feeding measured
torn lengths of said web through folding ap-
paratus and for feeding of measured folded webs
to hinged trays. |

21. An apparatus of the character described
comprising in combination driven rollers and
conveying belts for drawing 2 longitudinally
double double folded web of fabric from a SOUrce
of supply, a guide frame and tearing table, means
for intermittently actuating said rollers and belts
to draw said web over said cuide frame In meas-
ured lengths to said table, means for detection
of defect markers on sald web so that defects
can be drawn to tearing portions on said table
and torn out, means for clamping the measured
leneths of web fed by said apparatus, and means
for feeding said web over sald giide frame and
on to said tearing table sO that the full length
of sheet in advance of the tearing point is visible
to enable the operator 0 determine the location
of defects therein. | |

29 An apparatus of the character descriped
comprising in combination driven rollers and
conveving belts for drawing a multiplicity of plies
of unfolded webs of fabric and a multiplicity of
plies of double folded fabric from a SOUrCeE of
supply, a guide frame and tearing table, means
for intermittently actuating said rollers and belts
to draw said plies over said guide frame In mMeas-
ured lengths to said table, means for detection
of defect markers on said plies so
can be drawn to tearing portions on said table
and torn out, and means Ifor clamping the meas-

ured lengths of plies fed by said apparatus.
23 An apparatus of the character described

comprising In combination, horizontal oscillat-
ing swinging arms, clamping members on said
arms to grip the selvedge edge of a single web
of unfolded fabric and also to grip the selvedge
edges of a multiplicity of plies of unfolded fabric
webs to be torn along selvedge edge and edges,

that defects

28

a knife so located in respect to said swinging
arms that the swinging of said arms effects a
nicking of said selvedge edge and edges to start
tegring when said arms start swinging operation
to tear full width of fabric, and means for ad-
justing the lengths of said tearing arms for dif-
ferent widths of fabric. |

924, An apparatus of the character described

- comprising in combination, horizontal oscillating

10

19

20

25

30

swinging arms, clamping members on said arms
to grip double longitudinally folded fabric to be
torn along a longitudinal center fold, a knife
so located in respect to said swinging arms that
the swinging of said arms effects a nicking of
caid center fold automatically to start tearing
when said arms start swinging operation to tear
full width of fabric, means for adjusting the
lengths of said tearing arms for different widths
of fabric, and means of swinging said arms to
effect tearing of said fabric from selvedge to

selvedge,
25 An apparatus of the character described

comprising in combination, horizontal oscillating
swinging arms, clamping members on said arms
to grip a multiplicity of plies of double longi-
tudinally folded fabpric webs to be torn along
longitudinal center folds, a knife sO located In
respect to said swinging arms that the swinging
of said arms effects a nicking of said center
rolds automatically to start tearing when said
arms start swinging operation to tear full width

- of fabric webs, means for adjusting the lengths
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of said tearing arms for different widths of fabric,
and means for swinging said arms to effect tear-

ing of said fabric webs from selvedge to selvedge.
EARL H. SWAIN.
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