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5 Claims.

This invention relates to improvements in ma-
chines for use in laundries for folding sheets,
table cloths and similar articles.

The object cf the invention is a machine which
will receive the article as it leaves an ironing
machine, fold it one or more times and deliver
it in the desired folded condition.

The folding machine or apparatus according
to the invention comprises a ribbon type con-
veyor arranged to receive the work, a series of
pivoted fingers situated between some or all of
the ribbons of the conveyor and adapted to be
pivoted by contact with the leading edge of the
work, a second series of pivoted fingers arranged
some distance after the first series and inclined
in the direction of travel of the conveyor, the
leading edge of the work travelling up the in-
clined surface of the second series of fingers,
means for holding the leading edge of the work
onto the second set of fingers and means con-
trolled by the movement of the first set of fingers
Tor operating the second set of fingers to raise
them above the conveyor and hold the leading
edge of the work after a predetermined time has
elapsed from the movement of the first set of
fingers by the contact therewith of the leading
edge of the work and to retain the second set
of fingers in such position until the trailing edge
of the work has moved away from the first set of
fingers into a position in which it will coincide
with the leading edge of the work.

The control of the second set of fingers from
the front set may be by mechanical or electrical
means and in the accompanying drawings in
relation to which the invention will now be de-
scribed examples of both forms of control are
illustrated. In these drawings:

Fig. 1 is a side elevation showing the parts of
a mechanical controlling and timing mechanism
in their positions before being actuated by the
leading edge of the work coming into contact
with the first set of fingers:

Fig. 2 is g similar side elevation showing the
same mechanism with the parts thereof in their
positions after the leading edge of the work has
actuated the first set of fingers, the leading edge
of the work has passed up the inclined surfaces
of the second set of fingers and the controlling
and timing mechanism has raised the second sef;

of fingers to hold the leading edge of the work i

and raise it above the conveyor;
Pig. 3 is a plan of the conveyor and fingers:
Fig. 4 is a sectional view of an epicycle gear
which controls the timing of the mechanism: and

Pig. 5is a perspective view of a pawl mech- ¢
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anism which causes the operation of the epi-
cyclic gear.

The conveyor A which receives the work as it
is delivered from an ironihg or other machine
is of the endless ribbon type passing around roll-
ers a! and a? one or both of which is driven.

A series of fingers B hereinafter called the tim-
ing fingers are affixed on a shaft b extending
across the machine above the ribbons of the con-
veyor A, the shaft b being rotatably mounted in
bearings carried by the frame of the machine.
The free ends of the fingers B normally project
downwards a short distance between the ribbon
of the conveyor A until raised by the leading edge
of the work to be folded coming into contact
with the lower edges of the fingers.

A link [ is pivotally mounted on an arm la
aflixed on the end of the shaft b and movement
of this link coscillates a lever § pivotally mounted
on a short spindle 4 (see Fig. 5), thus when the
link { is raised by the lifting of the timing fingers
B, the end 3a of the lever 3 will drop. A pawl
P and a lever 5 are affixed on the spindle 4 and
attached to the pawl P is a small plate § which

carries an adjusting screw 71 the end of which

bears on the end 3a of the lever 3. When the link
| is raised by the lifting of the timing fingers B
and the end 3a of the lever 3 is consequently de-
pressed a spring Tg attached to the plate § pulls
the pawl P downwards.

A differential train of three wheels Al, B!, ¢!
is arranged below the shaft b to which the timing
fingers are secured, the wheels Al and C! being
sun wheels and the wheel B! carrying the planet
pinions bl. The wheel B! is driven by a chain
B? from a convenient part of the machines so
that it rotates at a constant speed depending
upon the feed of the conveyor.

The sun wheel Al is formed with ratchet teeth
on its periphery adapted to be engaged by the
pawl P and the sun wheel C! carries a laterally
projecting pin E which when the first sun wheel
is free to rotate is held by the spring ¢3 against
a stop e and prevents rotation of the wheel CI.
The sun wheel Al is free to rotate when the ma-~
chine is not actually folding, i. e. when the tim-
ing fingers B are not raised. When, however an
article to be folded is placed on the conveyor A, it
is carried forward until its leading edge lifts the
timing fingers B, thereby causing the pawl P
through the action of the link i and lever 3 to
move into engagement with the ratchet teeth
on the periphery of the sun wheel A! and pre-
vents its rotation.

Since the planet pinion carrying wheel B!
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is positively driven by the chain B2 the stopping
of the wheel Al causes the wheel C! to rotate
against spring pressure in g direction to bring
the pin E away from the stop e and the movement
of the pin is employed to operate the second set
of fingers hereinafter called the lifting fingers
D after the pin E has moved a predetermined
angular distance from the stop e.

‘When the pin has moved the predetermined
angular distance into the position &2 it engages
a cateh H which is fulcrumed at J on the upper
end of a lever J' which is in turn fulcrumed
at its lower end on a fixed pivot B! so that the
catch is constrained to move forward in a more
or less horizontal path until the pin E has reached
a position E3 in which it moves away from the
catch.

The lever J! on which the catch H “is pivoted
is connected by a horizontal bar G through a bell
crank lever g to suitable pull rods which activate
the liffing fingers D. QOne end of the bar G is
pivoted on the lever J! and the other end is pivot-
ed on the upper end of a second lever J? also ful-
crumed on a fixed pivot F2 so that durinz the
movement of the bar it is maintained in a hori-
zontal position.

The weight of the lifting fingers D and their
controlling connections is such that it tends to
move the horizontal bar G and catch H in the
opposite direction to their movement by the pin
I and to prevent this when the pin E moves away
from the catch A at position E3 a pawl L carried
on a fulerumed lever S engages a collar R in the
rod when the latter is in its forward position.

The pawl L is carried by a plate L! which is
pivotally mounted on 2 pin I on the arm S. The
plate I! has a pin n? which engages in a slot n?!
in the link N,

The parts j2 and g are connected by a bhar j3
pivoted at one end to 2 and at the other end to g.

The other end of the two-armed lever ¢ is
pivotally connected to a connecting rod GZ, the
upper end of which is connected by the link gt
to the shaft d.

The ends of the fingers D are pivotally con-
nected to links d2? slotted at d3 at their upper
ends and a pin d4 on the catch 18 is located in the
slot d3. The pin E is carried by the arm C.

The spring i tends to maintain the part H in
engagement with the pin E as the latter rotates
so that part B will be pulled over from the posi-
tion shown in Fig. 1 to the position shown in
Pig, 2. The spring I' tends to keep the pawl L
in encagement with the surface of the part R
until the pawl is lifted against the pressure of
the spring to allow the movement of the parts
from Fig. 1 to Fig. 2.

Directly the pawl L engages a collar R the pull
of the lifting fingers D tends to move the pawl
and the lever S on which it is mounted in the
opposite direction to the direction in which the
rod has been moved by the pin E. The lever S
is connected by a link M to the lever 5 on the
short spindle 4 to which the pawl P is secured.
Thus the link M rotates the spindle 5 in the op-
posite direction to that in which it is moved by
the weight of the pawl P and the pawl is lifted
out of engagement with the ratchet teeth on the
wheel Al so that the latter is no longer held. The
wheel C! is consequentially no longer constrained
to rotate and it will be moved back by its spring
control until the pin E returns to engagement
with the stop e.

At this stage of the operation the differential
wheel C! has returned to its starting position but
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the lifting fingers D are still raised because the
pawl L is still engaging collar R on the horizontal
rod G. As soon as the trailing edge of the work
has moved clear of the timing fingers B the lat-
fer fall and the shaft b .returns to its normal
position. As arm 2 is affixed on the end of the
shaft B and this arm is connected by a link I¥
to the tail of the pawl L. The movement of the
arm 2 and link N moves the pawl L about its
pivot and releases it from the collar R so that
the lifting fingers are free to fall and release the
end of the work held thereby and the work will be
delivered from the conveyor in a folded condi-
tion with its original leading edge in alignment
with the frailing edge. The falling of the lift-
ing fingers D returns them to the position shown
in Fig. 1 ready to be engaged by the leading edge
of thenext article of work to be folded.

The lifting fingers D are affixed to a rotatably
mounted shaft d and normally project down-
wards between the ribbon of the conveyor A so0
that the forward end of the work will ride up
the inclined surfaces of the fingers. Above each
lifting finger D is a resilient stop in the form of
a lever D! loosely pivoted on the shaft d hut
prevented by a fixed stop from falling onto the
finger when the latter is in its bottom position.
The first part of the upward movement of the
lifting fingers D brings them against the resilient
stops D! with the front edge of the work between
them and the further movement of the fingers D
carries the work and stops D! with them. In the
final position each lifting lever D and its stop
are approximately horizontal, and the article be-
ing folded passes beneath. When the liftins fin-
gers D are released due to the trailing edge of
the work leaving the timing fingers B it is desir-
able for the lifting fingers to drop to the lower
position but for the resilient stop levers D! to
remain in the upper position until the lifting
fingers D are almost in their lowest position.
This is accomplished by limiting the downward
movement of each stop D! by a link {2. The
link 12 is attached at its upper end to g lever {3
mounted on a shaft 14 extending across the ma-
chine. Also mounted on the shaft {4 is a lever
15 carrying an adjustable stop 16. This stop
determines the clearance between the lifting fin-
ger and its resilient stop when in the lower posi-
tion. When the lifting fingers D and their re-
silient stops D! are in the upper position a detent
{7 on the shaft (4 is engaged by a catch 18 and
when the lifting fingers are allowed to drop the
catch 18 holds the detent {7 until rotation of
the shaft d raises alink 19 and so lifts the catch
out of engagement with the detent, where re-
silient stop levers D will fall until arrested at their
lowest position by the stop 6.

A suitable form of “dash pot” shown at 20 may
be connected into the lifting fingers operating
mechanism to control their descent if desired.

Referring to the position shown in Fig. 1 with
the top side of the conveyor A assumed to be mov-
ing from left to right, the leading edge of the
article to be folded lifts the timing fingers B,
thereby causing the pawl P, Fig. 5, to engage the

ratchet wheel Al, Fig. 4, and arrest rotary move-
ment of this wheel.

Continued rotation of the
chain wheel B! acting through the differential
train then causes the crank E to rotate in a clock~
wise direction away from the stop e.

During the passage of the leading edge of the
article and the fingers B to the lifting fingers D
the crank pin E continues to rotate to the posi-
tion E2, Fig. 1. .As the leading edge of the article
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slides up the inclined top surface of the fingers
D the crank pin E engages the hooked end of
the catch H and commences to pull this catch
towards the left. This movement through the link
already described raises the lifting fingers D and
grips the leading edge of the article between the
upper surfaces of these lifting fingers and the
lower surface of the resilient stop fingers D!. The
leading edge of the article is thereby prevented
from further movement to the right and is lifted
further by the continued upward movement of the
fingers D which carry with them the resilient stop
fingers D, 'This continued movement of the fin-
gers D corresponds with the movement of the
crank pin E from the position E? to the posi-
tion m3,

While the article to be folded continues to be
carried by the conveyor A towards the right, owing
to the leading edge being lifted and held, a loop is
formed as indicated in Fig. 2. When the trailing
edge of the article passes away from fingers B,
the latter fall back to their lower position thereby
moving the pawl L out of engagement with the
collar R, so allowing the lifting fingers D and the
resilient stop fingers D! to fall and when the
fingers D have fallen away from the fingers D!
ithe leading edge of the article is free and falls
down on to the trailing edge so that the article
has been folded.

Adjustment of the fold, i. e. ensuring that the
leading and trailing edges are folded into contact
Is made by means of the adjusting stop e. A fur-
ther adjustment for the same purpose is possible
by varying the stop 16 thereby varying the clear-
ance between the lifting fingers D and the resilient
stop fingers D!. This varies the time before the
leading edge is held and at which it is released.
The adjustment by the stop {6 is, however, not
normally required once the machine has been
initially set.

The time interval between operation of the tim-~
ing fingers B and raising of the lifting fingers D
may be easily and quickly adjusted by altering
the position of the stop e, with which the pin E
on the sun wheel C! engages. In the drawing the
stop e is shown as an adjustable screw. More-
over, the interval between the operation of the
timing fingers B and the raising of the lifting
fingers D depends upon the speed of the conveyor.
If, therefore, the speed of the ironing machine
with which the folding machine is working should
be varied there is no need to make any adjustment
to the timing of the lifting fingers, as this timing
is a function of the speed of the driving chain
which itself depends upon the speed of the con-
veyor.

In order that the timing fingers B and the lift-
ing fingers D may be held in the raised positions
to allow of the conveyor A being used merely for
conveying work from an ironing machine without
folding it a cam % adapted to engage the srm
2 on the shaft b is carried on a rotatable shaft
controlled by a handle K. If the handle K and
cam k are moved Irom the positions shown in
dotted lines in Fig. 1 to those shown in dotted
lines in Fig. 2 the arm 2 will be moved into the
position which it occupies when the timing fin-
gers B are raised and consequently these fingers
will be raised above the conveyor A. The move-
ment of the arm 2 will also bring into operation
the mechanism causing the raising of the lifting
fingers D and these will also be moved into their
raised positions. The fingers B and D will con-
tinue to be held in their raised positions until
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6
the cam % is returned to the position shown in
Pig. 1.

The machine may have a timing mechanism on
one side only in which case it would operate ons
article at a time. It may, however be divided in
the centre so as to be equivalent to two machines
placed side by side, with a timing mechanism on
each side of the machine. Wide articles e. g.
sheets, would cccupy the whole width but smaller
articles would be fed through the machine in
two rows.

If more than two divisions is required e. g. for
laundries specialising in towels and similar sized
articles, the machines could be divided into four or
more sections each with its own timing gear.

Iclaim:

1. In an apparatus for folding sheet material
including a support, conveyer means, folding
means to which a sheet material is fed by said
conveyer means, and a set of pivoted fingers lo-
cated above said conveyer means and adapted to
be pivoted from a lower position to a raised posi-
tion hy contact with a piece of sheet material
transported by said conveyer means, a time de-
lay mechanism, comprising in combination, an
epicycle gear mounted on said support and in-
cluding a first sun wheel, & second sun wheel, and
planet wheel means; drive means for rotating
said planet wheel means; means urging said sec-
ond sun wheel to turn in one direction; an ad-
justable stop limiting turning of said second sun
wheel in said one direction; stop means mounted
on said support movably between inoperative po-
sition and operative position, and in operative
position engaging and arresting said first sun
wheel, and operatively connected to said set of
pivoted fingers so as to be moved to said opera-
tive position when said set of pivoted fingers are
pivoted to said raised position by a piece of sheet
material, arresting of said first sun wheel caus-
ing said planet wheel means to rotate said sec-
ond sun wheel in an opposite direction against
the action of said spring means; a pin connected
to said second sun wheel eccentric to the axis of
rotation thereof so as to rotate therewith; a rod
mounted on said support movably in a substan-
tially horizontal direction from o first to a sec-
ond position; a catch on one end of said rod
adapted to be engaged by sald pin during rota~-
tion of the same s0 as to move said rod from said
first to said second position; holding means en-

‘gaging and holding said rod in said second posi-

tion; operating means operatively connecting said
rod to said folding means and actualing said
folding means when said rod is moving fo said
second position, the weight of said folding means
tending to retain said rod in said first position:
first release means releasing said stop means when
said holding means hold said rod causing said
second sun wheel and said pin to rotate in said
one direztion to their initial peosition; and second
release means operatively connected to said setb
of pivoted fingers and actuated by the same to
release said holding means permitting return of
said rod to said fArst position when said piece of
sheet material has passed from said set of piv-
oted fingers and said set of pivoted fingers move
to said lower position.

2. In an apparatus for felding sheet material
including a support, conveyer means, folding
means to which a sheet material is fed by said
conveyer means, and a set of pivoted fingers lo-
cated above said conveyer means and adapied
to be pivoted from a lower position to a raised
position by contact with a piece of sheet material



2,650,821

7

transported by said conveyer means, a time de-
lay mechanism, comprising in combination, an
epicycle gear mounted on said support and in-
cluding a first sun wheel having ratchet teeth
on its perimeter, a second sun wheel, and planet
wheel means; drive means for rotating said plan-
et wheel means; spring means urging said sec-
ond sun wheel to turn in one direction; an ad-
justable stop limiting turning of said second sun
wheel in said one direction; stop means mount-
ed on said support and including a pawl mov-
ably between inoperative position and operative
position, and in operative position engaging said
ratchet teeth and arresting said first sun wheel,
and operatively connected to said set of pivoted
fingers so as to be moved to said operative po-
sition when said set of pivoted fingers are pivoted
to said raised position by a piece of sheet ma-
terial, arresting of said first sun wheel causing
said planet wheel means to rotate said second
sun wheel in an opposite direction against the
action of said spring means; a pin connected to
said second sun wheel eccentric to the axis of
rotation thereof so as to rotate therewith; a rod
mounted on said support movably in a substan-
tially horizontal directicn from a first to a sec-
ond position; a cateh on one end of said rod
adapted to be engaged by sald pin during rota-
tion of the same so as to move said rod from said
first to said second positicn; a collar secured to
said rod; spring loaded holding means engag-
ing said collar on said rod in said second posi-
tion of said rod and holding said rod in said
second position; operating means operatively con-
necting said rod to said folding means and ac-
tuating said folding means when said rod is mov-
ing to said second position, the weight of said
folding means tending to retain said rod in said
first position; first release means releasing said
stop means when said holding means hold said
rod causing said second sun wheel and said pin
to rotate in said one direction to their initial po-
sition; and second release means operatively
connecied to said set of pivoted fingers and ac-
tuated by the same to release said holding means
permitiing return of said rod to said first posi-
tion when said piece of sheet material has passed
from said set of pivoted fingers and said set of
pivoted fingers move to said lower position.

3. In an apparatus for folding sheet material

including a support, conveyer means, folding
means to which a sheet material is fed by said
conveyer means, said folding means being mov-
able between a lower and raised position, and a
set of pivoted fingers located above said conveyer
means and adapted to ke pivoted from a lower
position to a raised position by contact with a
piece of sheet material transported by said con-
veyer means, in combination, an epicycle gear
mounted on said support and including a first
sun wheel having ratchet teeth on its perimeter,
a second sun wheel, and planet wheel means;
drive means for rotating said planet wheel means;
spring means urging said second sun wheel to
turn in cne direction; an adjustable stop limit-
ing turning of said second sun wheel in said one
direction; stop means mounted on said support
and including a pawl movably between inoper-
ative position and operative position, and in op~
erative position engaging said ratechet teeth and
arresting said first sun wheel, and operatively
connected to said set of pivoted fingers so as to be
moved to said operative position when said set
of pivoted fingers are pivoted to said raised po-
sition, arresting of said first sun wheel causing
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8 }
said planet wheel means to rotate said second
sun wheel in an opposite direction against the
action of said spring means; a pin connected to
said second sun wheel eccentric to the axis of
rotation thereof so as to rotate therewith; a rod
mounted on said support movably in a substan-
tially horizontal direction from a first to a sec-
ond position; a catch on one end of said rod
adapted to be engaged by said pin during rotation
of the same so as to move said rod from said
first to said second position; a collar secured to
said rod; spring loaded holding means engaging
said collar on said rod in said second position
of said rod and holding said rod in said second
position; operating means operatively connect-
ing said rod to said folding means and actuating
said folding means to move to said raised posi-
tion when said rod is moving to said second po-
sition, the weight of said folding means tending
to retain said rod in said first position; first re-
lease means releasing said stop means when said
holding means hold said rod causing said second
sun wheel and said pin to rotate in said one direc-
tion to their initial position; second release means
operatively connected to said set of pivoted fin-
gers and actuated by the same to release said
holding means permitting return of said rod to
said first position when said set of pivoted fin-
gers move to said lower position; and manually
operable means for moving said set of pivoted
fingers to raised position and for holding it in
such position whereby said folding meang are
moved to said raised position.

4. A folding machine for folding sheef material,
comprising in combination, a ribbon-type. con-
veyer for transporting the sheet material, a first
set of pivoted fingers located above said conveyer
in a lower position and having their ends project-
ing between the ribbons of the conveyer, said set
of pivoted fingers adapted to bhe pivoted to a
raised position by contact with the leading edge
of a piece of sheet material transported on said
conveyer; a set of pivoted folding fingers mov-
able between a lower position ang a raised po-
sition and located above said conveyer spaced
from said first set of pivoted fingers and inclined
upward in the direction of travel of the conveyer
so that the leading edge of the piece of sheet
material may travel up the inclined upper sur-
face of said folding fingers; an epicycle gear
mounted on said support and including a first
sun wheel, a second sun wheel, and planet wheel
means; drive means for rotating ssid planet
wheel means; means urging said second sun wheel
to turn in one direction; an adjustable stop lim-
iting turning of said second sun wheel in said
one direction; stop means mounted on said sup-
port movably between inoperative position and
operative position, and in operative position en-
gaging and arresting said first sun wheel, and
operatively connected to said set of pivoted fin-
gers so as to be moved to said operative position
when said set of pivoted fingers are pivoted to
sald raised position by a piece of sheet material,
arresting of said first sun wheel causing said
planet wheel means to rotate said second sun
wheel in an opposite direction against the action
of said spring means; a pin connected to said
second sun wheel eccentric to the axis of rota-
tion thereof so as to rotate therewith:; a rod
mounted on said. support movably in a substan-
tially horizontal direction from a first to a sec-
ond position; a catch on one end of said rod
adapted to be engaged by said pin during rota-
tion of the same so as to move said rod from said
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first to said second position; holding means en-
gaging and holding said rod in said second po-
sition; first release means releasing said stop
means when said holding means hold said rod
causing said second sun wheel and said pin to ro-
tate in said one direction to their initial position;
second release means operatively connected to
said set of pivoted fingers and actuated by the
same to release said holding means permitting
return of said rod to said first position when said
biece of sheet material has passed from said seb
of pivoted fingers and said set of pivoted fingers
move 0 said lower position; operating means op-
eratively connecting said rod to said set of fold-
ing fingers and moving the same to said raised
position and holding the same in said raised po-
sition while said rod is in said second position
until the trailing edge of said piece of sheet ma-
terial has moved away from said first set of piv-
oted fingers into a position in which saig trailing
edge coincides with the leading edge of the piece
of sheet material; a set of pivoted elongated stop
fingers mounted movably between a raised and a
lowered position above said set of folding fingers

and cooperating with said set of folding fingers ¢

to grip the leading edge of the piece of sheet ma-
terial during upward movement of said set of
folding fingers to raised position; means for ad-
Justing the relative position of said set of fold-
ing fingers and said set of stop fingers in lowered
position; catch means engaging said set of stop
fingers in raised position and holding the same in
raised position during return of said set of fold-
ing fingers to said lowered position thereof: and
ineans for releasing said catch means permitting
return of said set of stop fingers to said lower
position thereof when said set of folding fingers
have dropped to said lowered position thereof.
5. In an apparatus for folding sheet material
including conveyor means, a set of pivoted fingers
located above said conveyor means and adapted
to be pivoted from a lowered position to a raised
position by contact with leading edge of a piece
of sheet material transported by said conveyor
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means, and a time delay mechanism operatively
connected to said set of pivoted fingers, a grip~
bing arrangement, comprising in combination, a
set of folding fingers operatively connected to
said time delay mechanism so as to be raised to
& raised position when said set of pivoted fingers
are lifted to a raised position by the leading edge
of a piece of sheet material transported on said
conveyer means, and to he lowered to a lower
position after a predetermined period when the
trailing edge of said piece of sheet material hag
moved away from said first set of pivoted fingers;
a set of pivoted elongated stop fingers mounted
movably between a raised and a lowered position
above said set of folding fingers and cooperating
with the same to grip the leading edge of the
piece of sheet material during upward movement
of sald set of folding fingers; means for adjust-
ing the relative position of said set of folding
fingers and said set of stop fingers in lower posi-
tion; catch means engaging said set of stop
fingers in raised position and holding the same
in raised position during return of said set of
folding ifingers to said lowered position thereof:
and means for releasing said catech means per-
mitting return of said set of stop fingers to said
lower position thereof when said set of folding
fingers have arrived at said lower position there-
of.
EDWARD JOHN HOWLETT.
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