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)FFICE.

HARRY 1. ILLINGWORTH, OF SWAMPSCOTT, MASSACHUSETTS, ASSIGNOR
TO CHARLES E. RILEY, OF NEWTON, MASSACHUSETTS.

FOLDING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 776,328, dated November 29, 1904,

Application filed April 14, 1002, Serial No. 102,710,

(No model,)

To all whom 6 Moy concern:

Be it known that I, Harry I. ILuiNewoRTH,

a cltizen of the Umbed States, residing at

Swampscott, in the county of Essex and State

5 of Massachusetts, have invented an Improve-

ment in Foldum-WIachmes of which the fol-

lowing deecrlptmn in connection with the ac-

companying drawlngs, is a specification, like

characters on the dramno*s representing like
parts.

T'his invention has for its object the produc-
tion of a novel folding-machine for folding
pleces of leather or any other material, and
relates to that class of folding-machines com-
prising in their construction a folding-groove
formed by two jaws or presser memberb which
are movable toward and from each other and

1O

a Tolding-blade movable into and out of the

groove and which is adapted to crowd or
force the material to be folded into the groove
in the form of a fold. In this class of ma-
chines suitable means are provided for mov-
ing one of the presser members toward the
other after the fold of material has been
forced into the tolding-groove by the folding-

blade, the folding - bla,de being withdrawn
from the folding-groove as the presser mem-

bers or " pressers,” as I shall hereinafter call
them, approach each other, the mov ement of
the pressers toward each othel Serving to
compress and set the folds. Tt trequently
happens 1n the use of this class of folding-
machines that the fold of the material will
acdhere to the folding-blade as the same ‘is
withdrawn from the groove. and the material
will consequently be entuely or partially

30

35

withdrawn from the groove, so that the re- | b

sult of the operations is an imperfect fold:
and 1t 1s one of the objects of my invention
to improve this class of machinery by pro-
viding means for positively maintaining the
fold of the material in the folding -groove
during the time that the blade is withdr: AW
fr om the, oroove, thereby insuring the mak-
1ng of a perfect fold

Tt is another object of my invention to pro-
vide a folding-machine of such a construction
that a great variety of shapes may be folded

4.0

15

thereon, this being accomplished by provid- |

the device.

ing means for detachably securing the press- 5o
ers and folding-blade to the ma,chme whereby

any par tlcular shape of die and the corre-
sponding shape of folding-blade may be

readily removed from the machine and a pair
ot pressers and a folding-blade of a different sz
shape be substituted thel efor.

It 1s also another object of my invention to
improve the general structure of this class of
folding-machines, as will be hereinafter more
fully set forth, and pointed out in the claims.

Kigure 1 1s a vertical central section of my
impr oved tolding-machine. Fig. 2 is a sec-
tion on the line 2 z, Fig. 1. I‘10 318 a top
plan view. Figs. 4 5, and 6 are “detail Views
showing the manner ot making the fold. Fig.
( is a partial plan view showmn‘ the modified
form of presser member or presser. Fig. 8
is a detail of the hinge for the foldmcr—blade
carrier. Fig. 9 is a detail of the cam used
for operating the folding-blade. TFig. 10isa 70
detall of the means for ‘Ld]ustmo the extenb of
movement of the folding-blade. Fig. 11 is a

6o

vertical central section of the clutch 1 prefer-

ably employ. Fig.12isadetail hereinafter de-
scribed; and Fw 13 1s-a section through the
fixed presser, showmo the manner of clmlp-
1ng the gage and Sheddex -plate thereto. Fig.
14 1S a hor: izontal section through the cross-
bar 8% of the swinging frame 8, shomno the
rocking nut 8. 8o
The framework of the machine isdesignated
by 3, and 1t may be of any suitable 5hape or
size adapted to support the operative parts of
My machine has a bed-plate on
which the pressers which form between them
the folding-groove are supported, and the
bed-plate 1s illustrated in this embodiment of
my invention as including the fixed portion 4
and the movable portion 5, the said movable
portion having secured thereto the rods 6,
which pass through suitable guides 7 on the
frame of the machine and which are connect-
ed at their rear ends to the rocking frame 8,

75

GO

| mounted to rock about the pivot or shatb 9on

the frame, |

Sultable mechanism to be hereinafter de-
scribed 1s employed for rocking the frame 8
toward the right, Fig. 1, and thereby through

95




10

2.

the rods 6 drawing the movable member 5 ot
the bed-plate toward the fixed member. The
said bed-plate members are normally main-
tained in their separated position by means of
suitable springs 12, suitably supported be-
tween the bed-plate members.

While my invention is adapted to fold flexi-
ble material of any character, 1t is designed

¥a

primarily for the folding of differently-shaped

pieces of leather for use in making shoes, and
in Figs. 1 and 3 I have shown pressers and
folding-blade of a shape to fold the edges ot
shoe-uppers. The pressers which form be-
tween them the folding-groove are designated
14 and 15, respectively, the presser 14 being de-
tachably supported upon the bed-piate mem-
ber 4 and the presser 15 being similarly sup-
ported on the bed-plate member 5. The two

 pressers have only a movement toward and

20
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65 while the other ends thereof are provided .

from each other, and consequently in every
position of said members there is a space 16

existing between them which forms the fold-

ing-groove above referredto, and the relative
movement of the pressers merely serves to
vary the width of the groove.

The folding-blade (designated by 17) is de-
tachably secured to a suitable carrier 18,
which will be more fully hereinafter de-
scribed, and suitable means are provided for
moving the folding-blade into and out of the
folding-groove 16, as usual in this class of
machines.

One of the features of my presentinvention
is to provide means for positively retaining
the fold of the material in the folding-groove
while the blade is being withdrawn there-
from, thus preventing the material from be-
ing lifted from the groove by the withdrawal
of the folding-blade and before the fold can
be set, anoccurrence which not infrequently
happens in the use of existing folding-ma-
chines of this class.

The presser member or presser 14 has the
usual gage 19 secured thereto, and in this em-
bodiment of my invention said gage is illus-
trated as being held in place by means ot
clamps or buttons 20, which are secured to
the presser by means of clamping-screws 20,

Projecting from the presser member 14 and
extending partially over the folding-groove
is a projection which is adapted to engage the
edge of the material folded and retain the
fold in the groove, while the blade 1s with-
drawn,and in thisembodiment of my invention
the said projection is formed by means of a
shedder or stripper plate 21, which 1s shown
as being clamped to the presser member 14,
between the same and the gage 19, and the
edge of which is of a shape to conform to the
folding-groove and projects slightly over the
oroove, as seen in Kigs. 1, 5, and 6.

Upon referring to Figs. 12 and 13 1t will
be seen that one end of the clamps or buttons
20 rest in recessed portions in the gage 19,

I

776,328

with heel portions 20°, which engage the
shedder. Screws 20% which pass through
the clamps and shedder and into the presser,
therefore operate not only to acdjustably

b |

clamp the gage in place, but also to firmly
hold the shedder in its adjusted position.

The operation of forming a fold will be ap-
parent from Figs. 4, 5, and 6. At the begin-
ning of the folding operation the blade 17 is
in the position shown in Fig. 4, and the ma-
terial 72 to be folded will be placed upon the
movable bed-plate and presser member 15 and
against the gage 19. Thereafter the blade
17 is depressed by mechanism hereinatter to
be described., and the material » is forced
into the folding-groove, as seen 1n IKig. 5,
the edge of the material which abutted against
the gage springing under the projecting lip
of the shedder 21, as seen in Fig. 5. It will
he observed that the sheet of material to be
folded lies across the folding-groove and that
the folding is done by a movement of the
folding-blade at right angles to the plane of
the material to be folded. The result is that
the folding edge of the folding-blade strikes
the material squarely and forces it into the
folding-groove in a direction at right angles
to the plane of the sheet of material. This
step distinguishes the operation of my ma-
chine from those machines wherein the fold-
ing is done by the wiping action of a wiper
or folding - jaw around the folding - blade.
The next step in the folding process is the
withdrawal of the folding-blade and the si-
multaneous reduction of width of the folding-
oroove and the pressing of the fold to set the
same hetween the presser members, as shown
in Kig. ©.

From the above it will be seen that by the
use of the shedder 21 the fold of material is
prevented from being withdrawn from the
oroove by its adhesion to the folding-blade
and the forming of a perfect fold 1s insured.

In folding material of different thicknesses
it is desirable to vary the amount that the lip
of the shedder projects over the groove, and
to provide for this I have provided said shed-
der and the presser member 14 with two sets
of apertures, the apertures of one set in the
shedder being situated slightly out of the line

in a direction longitudinally of the machine of

the apertures of the corresponding set in the
presser member. Shedder-positioning pins
29 are placed 1n the apertures of either set
and serve to hold the shedder properly posi-
tioned, the amount that the shedder projects
over the groove the pins are in being deter-
mined by the set of holes in which the pins
are placed.

In Figs. 4 and 6 1 have shown the pins 22
passing through one set of holes in the shed-
der, and in Fig. 5 1 have shown a section
through one of the holes of the other set.

From Fig. 5 it will be seen thatif the pins
99 were inserted in the apertures therein
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shown the shedder will be projected farther
over the folding-groove than shown in said
figure. |

In Fig. 7 I have illustrated the pins 22 in
one pair or set of holes and have designated
the other set of holes by 22*. From said
igure it will be seen that the apertures 29* in

‘the presser are offset slightly from those in

the shedder, so that if the pins 22 were trans-
ferred to the apertures 22* the shedder-plate

~would be projected farther over the folding-

groove than now illustrated.

My improved folding-machine is construct-
ed s0 as to be capable of folding a great va-
riety of shapes, this being accomplished by
providing each folding-machine with a set of
differently -shaped pressers and correspond-
ingly-shaped folding-blades. The pressersare
cdetachably secured to the portions of the bed-
plate by means of screws 23, and to accurately
position each presser the bed-plates are pro-
vided with the positioning-shoulders 24 and 25,
agalnst which the pressers rest. The shoul-
der 25 is preferably of such a depth as to
bring the top of the movable portion 5 of the
bed-plate on substantially a level with the top
of the presser 15, soas to forma level surface
(See
Fig. 1.) - _ | '

I may, 1f desired, employ a suitable filling
or spacing member 26* between the movable
presser 15 and the shoulder 25. By reason of
the construction of pressers above described
when 1t is desired to change a pair of pressers

‘having one form for a pair having another it

1s simply necessary to remove the retaining-
screws 23, when both members of the pair may
be removed bodily from the bed-plate, to-
gether with the gage and stripper or shedder,
and a new pair substituted. . o
The means for securing the presser 14 to the
bed-plate is entirely independent from the
means for securing the gage and the shedder
to the presser, and consequently the removal
ot the presser does not affect in any way the ad-
Justment of the gage or shedder, for the said
presser-gage and shedder form practically a
single structure, which may be removed from
the machine or replaced thereon without dis-
turbing in any way the relative position of
these parts.
once been properly adjusted on any one presser

therefore the removal of the presser from

the machine or the replacing of it may be ac-
complished without affecting the proper ad-
Justment of the parts, and by use of the po-
sitloning-shoulders 24 and 25 the absolutely

correct positioning of the pressers when they

are being replaced is insured without any ex-
periment. The work of changing the press-
ers 1s therefore reduced to a minimum, it
only being necessary to take.out the screws 23,
substitute for the pressers being used a new
pair, and replace the screws 23, no further or

05 supplemental adjustment of the parts being |

Atter the gage and shedder have

B

necessary. The foldine-blade 17 is also de-

tachably supported by its carrier 18, said blade
being shown as secured to a suitable head 26,
into which are screwed the retaining-screws
27, the shanks of the screws setting in suit-

-able notches 28 1n the carrier 18.

The position of the blade 17 is adjusted by
means of adjusting-screws 29, which are
screwed into the head 26 and rest against a
shoulder 30 on the carrier, and after the said
adjusting - screws are properly adjusted for
any one blade it is simply necessary in mak-
ing a change to loosen the screws 27, pull the
head 26 to the left, Figs. 1 and 4, to with-
draw the screws 27 from the notches 28, when

‘a differently-shaped blade may be inserted in

place, and after the adjusting-screws 29 for
any one blade are once properly positioned
no speclal adjustment is necessary when any
change of blades is made.

By my improved method of connecting the
pressers and the blade to their supporting
portions a change of the pressers and blade of
one form to those of another form is but a
minute’s work.

The mechanism for moving the folding-
blade 17 into and out from the folding-oroove
will now be described. '

As stated above, the folding-blade is sup-

ported by a carrier 18, shown as an arm or

frame, pivoted to suitable brackets 31 at the

rear oif the frame, so that the said carrier
may be turned back out of the way when de-
sired. Pivoted to the carrier is an arm 82,
shownashavingaforked end 88, which receives

and is guided by a web or guiding-flange 34 on

the carrier. The end of the arm 32 has pro-
jecting upwardly therefrom a screw-threaded

pin 35, which . passes through the frame 18

anc has at i1ts upper end an adjusting-nut 36.
A set-screw 37, passing throueh the carrier
18 and engaging the top of the arm 32, is also
preferably employed, said set-screw 37 and
adjusting-bolt 35 providing means for adjust-
ing the relative position of the arm 32 with
reference to the carrier 18.
sired, employ a suitable spring 38 between
the arm and carrier in addition to the adjust-
ing means above described. The arm 32 car-
ries a sultable roll 39, shown as supported
upon a depending lug or projection 40, which
roll 1s adapted to engage a cam-groove 41 in
a cam 42, mounted upon the cam-shaft 43.
The cam-shaft 43, which is supported in suit-
able bearings in the frame 8, is driven from

the main shaft 44, likewise carried by the

frame, the said shafts being connected by

gears 45 and 46, said gears being so propor-

tioned that the main shatt will make a plu-
rality of revolutions, preferably three, to

each single revolution of the cam-shaft.
- In Fig. 9the relative position of the roll 89
with reference to the cam-groove is illus-

trated by dotted lines, and from said ficure it
will be seen that it the mechanism is set in

I may, if de-
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operation and the cam rotated in the direc-
tion of the arrow for the first quarter-revo-

lution of the cam the roll will be forced to-
ward the center of the cam and the folding-
blade will be depressed into the folding-

ogroove, and during the second quarter-revo-
lution the blade will be gradually raised out
of the groove and will be held in the raised
position during the time that the roll 1s trav-
eling in the concentric portion 41%

During the time that the blade is moved
into the groove, as illustrated in Fig. 5, the
folding-groove is at its maximum width, but
as the blade is retracted from the groove the
movable bed-plate member 5 and the movable
die member 15 are carried to the right, Figs.
1 and 6. to set the fold.

Since the roll 39 1s carried by the arm 32
and since by means of the adjustable connec-
tion between the arm 32 and the carrier 18 the
relation between the said arm and carriermay
be adjusted, it will be obvious that the dis-
tance the blade 17 is carried into the groove
by the fixed and definite vertical movement ot
the arm 32 may be varied according to the
character of the material being folded.

The mechanism for thus pressing or setting
the fold will now be described.

Mounted on the cam-shaft 43 is a second
cam 50, (shown in dotted lines, Fig. 1,) which
bears against a roll 51, carried by a swinging
arm 52, supported by a rock-shaft 53. The
upper end of the arm 52 is suitably connected
to the swinging frame or equalizer 8, above
referred to, so that as the shaft 50 rotates in
the direction of the arrow, Kig. 1, the swing-
ing arm 52, and consequently the equalizer-
frame 8, are both carried to the right, there-
by through the rods 6 moving the die mem-
ber 15 toward the codperating die member.
The swinging arm 52, which, 1t will be seen
from Fig. 2, is situated centrally of the ma-
chine, has at its upper end a socket 57, in
which is received the end of the thrust mem-
ber 56, which thrust member 1s shown as hav-
ing screw-threaded engagement with a rock-
ing nut 8” in the cross-bar 8" of the swinging
frame. When now the cam 50 forces the
swinging arm 52 to the right, such movement
will be communicated through the thrust
member to the swinging frame and from
thence to the movable die member. By pro-
viding the thrust member 56 with a screw-
threaded engagement with the frame 8 and
providing said member with the handle 58 the
distance between the arm 52 and the frame 8
may be adjusted, and consequently the mini-
mum width of the folding-groove may be va-
ried to suit the thickness of the material be-
ing folded.

By employing the equalizer-frame 8 and the
swinging arm 52 1 am enabled to employ a
single centrally-situated actuating-cam and
transmit the force generated by sald cam

equally to the two ends of the movable bed-

776,328

plate member. This I consider quite 1mpor-
tant, as it provides putting an even pressure
upon the fold throughout the entire length of
the folding-groove.

The connection between the rods 6 and the
movable portion of the bed-plate 1s a shiding
connection, the said rods passing through and
having heads 6° engaging lugs 6°on the mov-
able member of the bed-plate.

It is sometimes desirable to control the
width to which the folding-groove will open,
and T have therefore constructed the fixed
bed-plate member 4 with the lugs 7°, in which
are mounted adjustable set-bolts 7¢, said bolts
passing through lugs 7%, depending from the
movable bed-plate member and having ad-
justable stop-nuts 7° thereon. By adjusting
the nuts 7° the width to which the folding-
oroove will be opened may be adjusted.

In the operation of this class of folding-ma-
chines it is necessary that after the machine
is set in operation some means be provided
for automatically stopping it when one cycle
of operations has been completed-—that 1s
when the folding-blade has been moved into
and out from the groove and the presser mem-
bers have been brought together to set the
oroove and afterward separated to receive the
next fold.

" 1 have found in practice that in order to
successfully set the folds by this class of ma-
chine it is necessary that a large amount of
pressure be brought upon the fold by means
of the pressers. These machines, too, are
commonly employed in shops where a round
leather belting is used for driving machinery,
and it is extremely convenient therefore that
the power should be applied to the machine
by means of such belting. If, however, the
driving-pulley driven by such round belting
were applied directly to the cam-shaft 43, the
belt would not be capable of transmitting to
the shaft sufficient power to give the requi-
site pressure to the fold. Inorder, theretore,
to obtain the requisite amount of pressure and
at the same time to provide for using this ma-
chine with the round belting above referred
to, I have applied my power to the drive-
shaft 44. which, as above described, is geared
to the cam-shaft 43 by means of reducing-
gearing, whereby the power delivered to the
drive-shaft will be multiplied. Since, how-
ever, reducing-gearing is employed between
the power-shaft and the cam-shatt, it follows

that the power-shatft will make a plurality of

revolutions during each revolution of the cam-
shaft. Each revolution of the cam-shatt rep-
resents one cycle of operations, and when the
machine is set in operation means must be
provided to stop the rotation of the cam-shait
when the same has made one complete revo-
lution, so that theshaft willalways be stopped
in the position shown in Kig. 1.

The reducing-gearing I have herein shown

' is such that the power-shatt malkes three revo-
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spring 86, _
85, one end of which is fixed to the frame and |
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lutions to each one revolutlon of the cam-shaft,

and I have therefore provided a suitable form
of clutch mechanism which when thrown into
operation will allow the main shaft 44 to be
rotated three times and then will become au-
tomatically disengaged, so as to stop the cam-
Sh‘l,ft when the same has made one revolution.

The clutch I have herein illustrated is in
some respects similar to the cluteh which is
1llustrated and claimed in my Patent No.
694,550, granted March 4, 1902.

The main shaft 44 hasloose thereon the con-
tinuounsly-rotated clutch member 60, pr ovided
with a friction-surface and with a groove 61
for the recex)tlon of the dr 1V111ﬂ"-band Fast
to the shaft 44 is a sleeve 63, (see Fig.11,) on
which is supported a cosperating clutch mem-
ber 64, said clutch member being locked to
the sleev by means of a pin 65, which sets
into a recess 66 in the said Sleeve

Sultable springs 67 are employed to nor-
mally throw the clutch members into engage-
ment. The clutch member 64 is provided
with a suitable ange 69, having on one face
thereof the cam projection 70, which is adapt-
ec to codperate with a clutch-disen gaging le-
ver 71, suitably pivoted, as at 7 2, to the
frame. Theend 73 of said leveris contl olled
by a knuckle or toggle joint comprising the
members 74 and 75, the member 75 bemc-* Piv-
oted to an ad]usbable block 76, as in my pat-
ent above referred to. |

When 1t is desired to start the machine in
operation, the toggle-joint will be buckled, as
shown in dotted lines, Fig. 2, thereby car-
rying the arm 71 out of engagement with the
projection 70, when the springs 67 will throw
the clutch members into engagement and the
mechanism will be operated. As soon, how-

ever, as the knuckle-joint is straightened the
cluteh - disengaging arm 71 will e brought

into the path of the projection 70, and the en-

gagement of the projection with the arm will

cause the clutch members to be disengaged.
T'o stop the mechanism at exactly a pledetel-
mined point, I have provided the Hange 69
with a friction- brake surface 80, which 1S
adapted to engage a codperating fixed fric-
tion-brake surface 81, the said brake-surfaces
being thrown into engagement by engage-
ment of the cam projection 70 with Lhe clutch-
disengaging lever T1.

1 ha,ve promded manuallv-operated means.

for breaking the toggle-joint, and thereby re-
leasing the clutch disengaging lever when it
1s desired to start the machme and, as 1ilus-
trated, the member 75 of the toggle ]omt has

Integr a,l therewith an arm 82, which is adapt-

ed to be engaged by an ad]us'fable projection
in the form of an adjusting-screw 83, carried
by the end of a manually-controlled level 84,

the said lever being pivoted to a suitable

shaft 85. 1 will prefera,bly provide a suitable

which surrounds the rock - shaft

ed to any suitable operating-lever, such asa
a 70

o

the other end of which engages the lever 84,
saild spring serving to normally hold said le-
ver elevated. The lever 84 may be connect-

hand-lever or a foot-treadle, by means of
link 86. It will now be obvious that when
the foot-treadle or hand-operated lever is op-
erated to draw the link 86 downward the down-
ward movement of the lever 84 through the
arm 82 will break the toggle-joint, and there~
by allow the cilutch members to be thrown
into engagement. To hold the clutch-disen-
caging lever in its 1hactive position while the

clutch makes a plurality of revolutions, I

have provided a clutch - controlling cam 87,
which 1s carried by the cam - shaft 43 and
which engages a suitable projection 88 on the

| m‘muallv-controlled lever 84.

The cam K7 is of such contour, as will be
seen from Kig. 1, that it holds the lever 84
aepressed, and consequently the toggle-joint
1s maintained broken during the time that the
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cam - shatt makes substantially one revolu-

tion; but just before the revolution is com-
pleted the projection 88 passes off the rise of
the cam, and the spring 86 raises the lever
84 and allows the toggle - joint to become
straightened under the influence of a suitable
spring 89, which is connected at orne end to
the frame or other fixed support and at the
other end to the arm 82. This straightening
of the toggle-joint brings the clutch-engag-
ing lever into the path of the cam projection
70 and causes the mechanism to stop.

I will preferably provide one of the mem-
bers of the toggle-joint with a shoulder and
the other with a stop to coodperate therewith
to limit the movement of the members when
they are being straightened, the shoulder and
stop being of such a construction as to allow
the levers to pass just beyond the dead-center
point in order that they may become locked.
The shoulder is designated by 90 and is car-
riecd by the member 74 while the stopisillus-
trated in the form of an adjusting-screw 91,
carried by the member 75.

When an unskilled person is operating the
machine, it sometimes happens thatin holding
the piece of material to be folded over the
folding-groove the fingers of the operator will
be 1n position to be injured by the movement
of the blade into the groove. I have accord-

nﬁ'lv 1mproved this cla,bs of machinery by
providing means whereby the blade may be
oiven its initial movement manually, such ini-
tial movement carrying the blade into con-

tact with the work and being entirely under

the control of the operator. If, therefore,

the operator’s fingers should be in the way of
the blade during such manual movement there-
of, the movement may be stopped before any
injury 1s done, whereas 1f the entire move-
ment of the blade were controlled by the cam
it would be impossible to stop the machine
nntil the complete cycle of operations had

90

95

100

105

ITO

115

120

i25

I30




1G

20

25

35

40

45

50

55

60

65

&

been performed. Ihave also provided means
whereby after the blade has been brought into
contact with the work further manual opera-
tion thereof will serve to throw the clutch

“into operation when the further movements

of the machine are controlled by the gear
mechanism.

The carrier 18 has secured thereto a suit-
able link 93. which may be operated by a foot-
treadle or a hand-lever inany suitable way 1n
order to give the carrier its first or initial
manual movement.

The manually-operated lever 84 has a suit-

able rib or shoulder 95 projecting therefrom,

on which rests an actuating-pin 96, said pin
extending through a suitable guide 97 on the
frame and being yieldingly sustained in the
position shown in Fig. 2 by means of the
spring 98.

The carrier 18 has extending therethrough
an adjustable projection 99, which when the
carrier is depressed through the link 93 1s
brought into engagement with the actuating-
pin 96, when further movement of the carrier
through the link 93 serves to depress said pin
and through the rib or shelf 95 depress the
lever 84, and thus throw the clutch 1nto en-
gagement.

The projection 99 will normally be so ad-
justed that it will not be brought into engage-
ment with the actuating-pin 96 until the blade
17 contacts with the work, so that when the
treadle controlling the link 93 is operated the
power mechanism will not be started until
after the blade is brought into contact with
the work and until after all danger of the
blade injuring the fingers of the operator 1s
passed.

Referring again to Fig. 9 it will be noticed
that the cam 42 is provided with the cut-away
portion 100, which admits of the downward
movement of the roll 89 during the manual
manipulation of the carrier 18. I will pret-
erably provide the cam 42 with the open throat
48. through which the roll 39 may pass when
the carrier is thrown back.

1t sometimes happens that the material be-
ing folded will vary in thickness at different
portions thereof; but by providing a yielding
connection between the frame 8 and each of
the rods 6 such unevenness may be compen-
sated for, and the final pressure which will be
oiven to the fold will be substantially the same
at all portions thereof, and any crushing ot the
thicker portion of the material is avoided.
Such yielding connection is provided for in
this embodiment of my invention by the
springs 10, which surround the rods 6 and are
confined between the frame 8 and nuts 11 on
the ends of said rods. The tension of these
springs will preferably be so adjusted that
they will yield just before the pressure to
which they are subjected.is sufficient to crush
or injure the material being folded. When,

therefore, a piece thicker than usual is being
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folded, the springs will prevent the piece be-
ing injured, as would be the case if the rods
were unyieldingly connected to the swinging
frame 8. Moreover, these springs permit ot
folding a piece of material which varies in
thickness from one end of the fold to the other
without injuring the thickest portion of the
material. 1 have also illustrated my carrier
18 as having a yielding pivotal connection
with the brackets 81, so that the front or blade
end of the carrier may yvield slightlyin a trans-
verse direction to accommodate differences
in the width of any pilece of material being
folded. _

As illustrated in FKig. 8, the brackets 31
have pivots 102, which enter suitable boxes
103 in the carrier 18, said boxes heing yield-
ingly held in position by means of springs 104.
These springs while normally holding the
boxes in the position shown in Fig. 8 will
vield toaccommodate the differences in thick-
ness of the material.

As stated above, my device is adapted to
fold a great variety of shapes, and the press-
ers and blades are therefore macde so as to be
readily detached without in any way varying
their adjustment.

In Fig. 7 I have illustrated one particular
form of presser which has special advantages,
although 1t will be understood that various
other shaped pressers than those illustrated
hereinmay beemployed. Thepressersshown
in Fig. 7 form between them a folding-groove
having a stralght transverse portion 16" and
the side portions 16" at right angles thereto.
With this form of folding-grcove it will be
seen that it the movable presser member moves
toward the fixed presser member in a direc-
tion parallel to the portion 16" of the groove
the width of the transverse portion of the
folding-groove will bedecreased, but the width
of the right angle portion or longitudinally-
extended portions 16" will not be affected un-
less at the same time or subsequently the mov-
able member be given a transverse movement.
This particular form of the invention 1s es-
pecially applicable to folding edges of a shoe-
upper. |

In my improved machine I have provided
means for giving the movable presser mem-
ber where the folding-groove 1s of the form
shown in Fig. T both a transverse and a lon-
oitudinal movement, whereby all parts of the
tolding-groove are simultaneously decreased
in width.

In Fig. T the fixed presser member is des-
ionated by 14" and the gage by 19% said gage
being secured to the member by the buttons
20, as above described. The movable presser

member in this embodiment of my invention
comprises two portions 15" and 15°, which are
supported on the movable portion 5 of the
hed-plate for movement transversely thereto.
For this purpose the portions of the movable
presser member are shown as having slots
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105 therein through which pass the refaining- |

screws 106.  The ends of the portions 15* and
15" have the cam-surface 107, which is aclapt-
ed to engage a corresponding cam -surface
108 on a fixed cam member 109. TFrom this
1t will be seen that when the bed-plate mem-
ber 5 is moved in the direction of the arrow
the engagement of the cam-surface 107 and
108 will force the portions 15* and 15" of the
movable presser member transversely to
thereby decrease the width of the portion 16"
of the folding-groove to the same extent that
the portion 16* is decreased by the movement
of the presser member in the direction of the
arrow. A suitable spring 114 is employed

to give the members 15* 15° an outward lat-

eral movement when the folding-groove is

opened. | -
I have herein shown the cam members 109

as being adjustable, they being provided with

slots 110, through which guiding-screws 111
pass, and being provided with notches 112,

which are engaged by a collar on an adjust-
Ing-screw 113, carried by the frame. By

“manipulating the adjusting-screw 118 the

cam-faces 108 may be separated or drawn to-
gether, as desired. |

I have illustrated the carrier 18 as being
yieldingly supported by thespring 141, which
1s secured af its lower end to the frame and
at 1ts upper end receives a guide-pin 140 de-
pending from the carrier. The spring nor-
mally.tends to hold the carrier sufficiently
elevated so that the roll 39 is above the cam
42, and to hold the roll in operative position
I provide a pivoted latch 143, which is adapt-
ed to engage a keeper 144.

While I have herein illustrated one form
of my invention, yet I do not desire to be
limited to the precise construction shown, as
various changes may be made in the details
of the device without in any way departing
from the spirit of the invention as expressed
1In the appended claims.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s—

1. In a folding-machine, a bed-plate com-

prising two presser-supporting members mov-

able toward and from each other, a presser de-
tachably secured to each member of the bed-

- plate, a gage and a shedder-plate, and means
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to secure sald gage and shedder-plate to one

of the pressers, said means being independ-

ent from the means for securing the latter

presser to the bed-plate. |

2. In a folding-machine, a bed-plate com-
prising two members movable toward and
from each other, a presser for each member
of the bed-plate, means to detachably secure
each presser to its bed-plate member, a gage
and a shedder-plate, and means to adjustably
secure sald gage and shedder-plate to one

presser, sald means being independent from .

the means for securing the presser to its bed-
plate member.

3. In a folding-machine, a bed-plate com-
prising two presser-supporting members mov-
able toward and from each other, a presser de-
tachably supported on each bed-plate member.
sald pressers forming between them a folding-
groove, a gage and a shedder-plate carried by
one of the pressers, a carrier, and a folding-
blade detachably supported thereby and mov-
able into and out of the groove, the construc-
tion being such that the pressers and the blade
may be bodily removed and another blade

and pressers of a different shape substituted

therefor,

4. In a folding-machine, a bed-plate com-
prising two members movable toward and
from each other, a presser detachably sup-
ported on each bed-plate member, said press-
ers forming between them a folding-groove, a
gage, and a shedder-plate, means to adjustably
secure said gage and shedder-plate to one of the
pressers, sald means being independent from
the means for securing the presser to the bed-
plate member, in combination with a carrier,
and a folding-blade detachably mounted there-
on and adapted to move into and out of the
folding-groove.

. In a folding-machine, a pair of pressers
forming between them a folding-goroove, a
tolding-blade, manual means to give the blade
its 1nitlal movement toward the foldine-
groove, means to carry the blade into and out
of the groove to make a fold of material,
means to move one presser toward and from
the other, a clutch for operating said mechan-
ism, and means whereby the initial movement
of the blade throws said clutch into operation.

6. In a folding-machine, a pair of pressers

forming between them a folding-groove, a

folding-blade, manual means to give the blade

1ts initial movement toward the groove, means

to carry the blade into and out of the groove
to make a fold of material, means to move one
presser toward and from the other, a cluteh for
operating sald mechanism, means whereby the
initial movement of the blade throws said

clutch into operation, and means to throw the

clutch out of operation when one cycle of op-
erations has been performed.
7. In a folding-machine, pressers forming
between them a folding-groove, a foldine-
blade, manually-operated devices for giving to
the blade its initial movement toward the
groove, and power mechanism rendered oper-
ative by the manual movement of the blade to
carry the blade into the groove, to make a fold
1in the material and withdraw the blade from
the groove. |

3. In a folding-machine, pressers forming
between them a folding-groove, a folding-
blade, manually-operated devices for moving
the blade toward the groove, cam mechanism
for carrying the blade into and out of the
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oroove, and means operated by the manual
movement of the blade to render said cam
mechanism operative.

9. In a tolding-machine, pressers forming
between them a folding-groove, a folding-
blade, manually-operated devices for giving
the blade its initial movement toward the
oroove, power mechanism to carry the blade
into and out of the groove, a clutch for oper-

ating said mechanism, and means operated by |

the manual movement of the blade to render
the clutch operative, sald movement of the
blade into the groove operating to form a fold
in the material.

10. In afolding-machine, pressers forming
between them a folding-groove, a folding-
blade, manually-operated devices for giving
the blade its initial movement toward the
oroove, power mechanism rendered operative
by the manual movement of the blade to carry
the bladeinto and out of the groove, and means
to stop the action of the power mechanism
when one cycle of operations has been per-
formed. |

11. In a folding-machine, pressers forming
between them a folding - groove, a tolding-
blade, manually-operated devices for moving
the blade toward the groove, cam mechanism
for carrying the blade into and out of the
ogroove, means operated by the manual move-
ment of the blade to render said cam mechan-
ism operative, and means to stop the action of
the cam mechanism when one cycle of opera-
tions has been performed.

12. In a folding-machine, pressers forming
between them a folding - groove, a tolding-
blade, manually-operated devices for giving
the blade its initial movement toward the
oroove, power mechanism to carry the blade
into and out from the groove, a clutch for op-
erating said mechanism, means operated by
the manual movement of the blade to render
the clutch operative, and means to stop the
action of the clutch when one cycle of opera-
tions has been performed.

13. In a folding-machine, pressers forming
between them a folding - groove, a folding-
blade, means to yieldingly hold said blade
ahove the groove, manually-operated meansto
oive to the blade its initial movement toward
the groove and bring itagainst the material to
be folded, and power mechanism rencered op-
erative during the initial movement of the
blade to carry said blade into and out of the
oroove to make the fold.

14. In a folding-machine, folding mechan-
ism, a cam-shaft to operate said mechanism,
said cam-shaft rotating once during each cycle
of operations, a driving-shaft, reducing-gear-
ing between said shafts, whereby the driving-
shaft makes a plurality of revolutions during
each rotation of the cam-shaft, and means to
stop the rotation of the driving-shait when one
cycle of operations has been™performed.
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15. In a folding-machine, folding mechan-
ism, a cam-shaft to operate said mechanism,
said folding mechanism performing one cycle
of operations during each rotation of the cam-
shaft, a driving-shaft, reducing-gearing be-
tween the driving-shaft and cam-shatt, a clutch
for operating said driving-shaft, and a clutch-
controlling cam on the cam-shaft, said cam

permitting the disengagement of the clutch

when the cam-shaft has made one complete
rotation. |

16. In a folding-machine, folding mechan-
ism, a cam-shaft to operate said mechanism,
a driving-shaft, reducing-gearing between the
driving-shaft and cam-shaft, a clutch for op-
erating said driving-shaft, a clutch-disengag-
ing lever operating to normally hold the clutch
members disengaged, manually -controlled
means to render said clutch-disengaging lever
inactive, whereby the clutchis thrown into en-
oagement, and a clutch-controlling cam on the
cam-shaft, said clutch-controlling cam operat-
ing to hold said clutch-disengaging lever in-
active, while the cam-shaft makes one com-
plete revolution, and then allowing said lever
to assume its operative position, whereby the
clutch is disengaged. |

17. In afolding-machine, a pair of pressers
forming between them a folding-groove, a
folding-blade, devices to move the blade into
and out of the groove, devices to move the
pressers toward and from each other, cams for
operating said devices, a driving-shaft for op-
erating said cams, said shaft making a plural-
ity of revolutions for each revolution of the
cams, a clutch for sald driving-shaft, and a
clutch-controlling cam, operating to permit
the disengagement of the clutch when the cams
have made one complete revolution.

18. Inafolding-machine, a pair of pressers
forming between them a folding - groove,
means to move said pressers relative to each
other to decrease the width of the groove, said
means comprising a pair of slidably-mounted
rods connected to one presser, a rocking frame
to which said rods are connected, and means to
rock the frame. |

19. Inafolding-machine, a palr of pressers
forming between them a folding - groove,
means to move one of said pressers toward the
other to decrease the width of the groove, said
means comprising a pair of slidably-mounted
rods connected to the movable pressers, a
swinging frame having a yielding connection
with each rod, and means to swing the frame.

90. In a folding-machine, pressers forming
between them a folding-groove, a folding-
blade movable into and out of the groove, a
carrier for said blade, a support for the car-
rier, and a yielding, pivotal connection be-
tween the carrier and support.

91. In a folding-machine, pressers forming
between them a folding - groove, a folding-
blade movable into and out of the groove, a
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carrier for sald blade, a pair of brackets to ! to the direction of movement of the movable

which said carrier is pivoted, and a yielding,
plvotal connection between each brachet and
the carrier. --

22. In a folding-machine, a pair of pressers
forming between them a folding - groove,
means to move one of said pressers soward and
from the other, said means comprising a rock-
1ng frame. conncctlons between the latter and
one of said pressers, a cam for rocking said
frame, and adjustable connections between the
cam and frame, whereby the minimum width
of the groove may be regulated.

93. In a foldmﬂ-machme a bed-plate com-

prising afixed and a movable me mber a presser

on each member, a rocking frame. a connec-
tion between each end of smd frame and the

-corresponding end of the movable bed-plate

member, and a centrally-situated cam to rock
said frame

- 24. In a folding-machine, a bed- plate com-.

prising a fixed and a movable member,a presser.
carried on each member, an oscﬂhtmo frame,
connections between each end of said frame
and the corresponding end of the movable
bed-plate member, an actuator engaging the
central portion of said frame and ooeratmcr
to oscillate the same whereby the movable bed-
plate member is operated.

25. In a folding-machine, a bed- plate com-
prisingafixedanda movable member,a presser
supported on each member, a 1"001{1110 frame,
and ylelding connections between eacl end ot
sald rocking frame and the corresponding end
of the mov&ble bed-plate member, and a cen-
trally-situated cam to rock said member.

26. In a folding-machine, a frame, a mov-
able bed-plate member SprOI‘ted ther eon, 4
rocking equalizing member, rods Slld&blV
mounted in sald frame and connectmﬁ each

end of the equalizing member with the corre-

sponding end of the movable bed-plate mem-

ber, and a centrally-situated cam for rocking
said member.

27. Ina folding-machine, a pair of pressers
f(}I ming between them a folding-groove hav-

ing two portions at an angle to each other,

and means to move sald pressers toward and
from each other in a direction to vary the

width of the folding-groove equall y atall parts
thereof.

28. lna,foldmﬂ* machme a fixed presser and
a movable presser, said pressers forming be-
tween them a ioldmﬂ*—cﬁ roove having two por-
tions at an angle to each other, and means to
impart to the movable presser both a trans-
verse and a longitudinal movement Whereby
the width of the folding-groove is varied uni-

formly throughout its lenﬂ'l}h

29. In a foldmo m‘whme a bed- plate COM-
prising a fixed and a momble member, a
presser supported on each member, means tO
move the movable bed-plate member toward
and from the fixed memberg and means to give

the movable presser a movement transvergely _

bed-plate member.

30. In afolding-machine, a pair of pressers
forming between them a folding - groove, a
:toldmﬂ—bla,de movable into and out of the
groove, and a projection extending laterally
from one wall of the groove and constructed
to engage the folded material and retain the
fold in the groove as the blade is withdrawn.

31. In a ioldmo-—nmchme presser members
forming between them a toldmo' oToove, a
toldnw'-—blade adapted to force material into
sald groove, and a projection extending later-
ally from one wall of the groove and hfxmnﬂ*
a fixed pOSlthIl relative thureLo, whereby as
the material is forced into the groove by the
blacle the edge of the material passes beneath

the projection.
32. In a folding-machine, pressers forming

between them a folding - groove, a folchno—

blacle, means to move the blade into and out

of the groove, and a shedder-plate secured to

one of said pressers and projecting beyond the
wall of the groove.

33. Ina toldmo*--mfwhme pressers forming
between them a foldmcv oToove, 4 [old1n0-
blade, means to move the blade into the groove
to make a fold in the material and to with-
draw the blade from the groove, and a pro-
jection secured to one of the pressers and ex-
tending partially over the mouth of the groove
and -‘Lchpted to engage the edge of the Folded
material and reta,m it in Lhe oroove as the
blade is withdrawn.

34. In a folding-machine., pressers forming
between them a foldmg - oroove, & toldlnf}-
blade, and means to move the latter into and

out from the groove, one wall of the groove
having a Ietmnmo-shouldel under Wthh the

edge of the folded material is forced by the
foldmw—blade sald shoulder operating to hold
the material in the groove as the blade is with-

drawn therefrom.
35. Ina folding-machine, pressers forming

‘between thema 10](:111’1,9, -or00ve, means to move

one presser toward and from the other, one
of sald pressers having a projection which ex-
tends beyond the wall of the eroove and which
operates to retain the folded material in the
groove as the blade 1s withdrawn.

36. In afolding-machine, a pair of pressers
forming between them a folding - groove.
means to move one of said pressers toward
and from the other, a folding-blade movable
into and out of the oroove, and a shedder-
plate secured to the f ixed presser and project-
ing partially over the groove.

In testimony w- hereof I have signed my name

to this specification in the presence of twosub-

scribing witnesses.
HARRY I ILLINGWORTH.

Witnesses: _
Jouy C. EDWARDS,
Louis C. SMrTH.
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