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UNITED STATES PATENT OFFICE

FOLDING MACHINE

Harry E. Dow and Irving B. Andrews, Beverly,
Mass., assignors to United Shoe Machinery Cor-
poratlon, Flemington, N. J., a corporatlon of

- New Jersey

Application August 11, 1942, Serial No. 454,396
(CL 12—54)

15 Claims.

This application relates to folding machines and
is illustrated herein with reference.to a folding
machine of the type set fortll in Letters Patent
of the United States No. 2,301,202, granted No-
vember 10, 1943, upcn an application of Paul H.
Dixon. Machines of this type are adapted to fold
the margins of flexible sheet material such as shoe
uppers, and comprise mechanism for turning up
the margin of the work to form a fold therein and
then pressing the folded margin upon the body
of the work. As. illustrated in the Dixon patent,
this mechanism includ_e’s a creaser foot against
which the margin of the work is folded and
through which adhesive is delivered onto the work
immediately prior to the pressing of the folded
margin.” ‘Preferably, a heated thermoplastic ad-
hesive is employed. to insure firm adhesion of the
folded margin: to the body of the work while
requiring a very short time for the adhesive to set,
during which pressure is applied to the folded por-
tion. The adhesive is forced from a heated reser-~
voir through a heated tube to the upper portion
cof the creaser foot, thence downwardly through a
passageway therein, through an extrusion open-
ing and onto the work. In the prior construction
3 valve was provided at the inlet of the pump to
control the flow of adhesive from the reservoir
through the creaser foot so that with no work
passing through the machine and the valve closed,
the flow of adhesive could be interrupted without
stopping the machine. In order that such a valve
may effectively control the flow of adhesive, the
passageway through the cresser foot must be
sufficiently small to hold the adhesive therein as
by capillary action so that there will be no. tend-
ency for the adhesive to flow from the creaser
foot by gravity when the valve is closed and the
pump is thus rendered ineffective. While this
arrangement has proved to be quite satisfactory,
under certain conditions the character of the ad-
hesive employed is such that it tends to ooze out
of the creaser foot after the valve has been closed,
and if the machine remains idle for a substantial
period of time a considerable quantity of the ad-
hesive may flow from the creaser foot onto the
work support and must be removed by the op-
erator in order that the next work piece will not
be soiled thereby. ' In addition to this, if the
creaser foot does not remain filled with adhesive
there is a time lag hetween the opening of the
valve and the extrusion of the adhesive from the
creaser foot, so that when a new work piece is

started through the machine the operator must

allow for this time lag in opening the valve, since
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not be provided with adhesive and would not be
properly secured in place.

An object of the present invention is to provide
improved mechanism for controlling the flow of
adhesive from the creaser foot whereby the flow
may be positively and rapidly started and stopped
at will. To this end, the machine illustrated
herein has a creaser foof through which adhesive
passes onto the work during the folding cperation,
there being a valve in the creaser foot at the ex-
trusion opening movable between cpen and closed
positions for controlling the flow of adhesive
therefrom, the valve effectively preventing oozing
of adhesive from the creaser foot when the valve
is closed. By so locating the valve, the creaser
foot is maintained full of adhesive which will
begin to flow therefrom immediately upon opening
of the valve, thereby eliminating the time lag
which would result if the passageway in the
creaser foot were not maintained full of adhesive.

The creaser foot is mounted for movement
heightwise of the work support to facilitate pre-
sentation of a work piece to the machine and to
permit upward yielding movement in accordance
with variations in thickness of the work being
operated upon. To insure quick response of the
valve the machine is provided with a - solenoid
which causes immediate and rapid movement of
the valve in response to energization of the sole-
noid. The solenoid is so connected to the valve:

-as not to interfere with the vertical movements

of the creaser foot during the machine opera-
tion.

The above and other features of the mventmn
will now be described in detail and illustrated in
the drawings, in which,

Fig. 1 is a perspective view of one form of ma-~
chine in which the invention may be embodied;
© Fig. 2'is a front elevation, partly in section, of
the work-engaging parts of the machine illustrat-
ing the construction of the creaser foot and the
valve mechanism by which the flow of adhesive to
the work is controlled;

Fig. 3 is a plan view, partly in section, illus-
trating the valve-operating mechanism;

Fig. 4 is. an end elevation of the creaser foot
and associated mechanism;

Fig. 5 is a bottom view of the creaser foot with
the valve in open position; and
- Fig. 6 is a view similar to Fig. 5 with the valve

" in closed position.

otherwise a portion of the folded margin would &5

The illustrated machine comprises a base 19 ar-
ranged to be mounted on a bench or other suit-
able support. The base is provided with an arm
2 which overhangs the support and to the outer
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end of which is secured a nose piece (4. A plate
16, carried by the upper surface of the nose piece,
provides a support for a piece of work the mar-
gin of which is to be folded. The machine illus-
trated herein is equipped to fold a binding strip
around the edge of a piece of leather to which
it is secured and a gage finger §8-is provided for
engaging the edge of the leather to guide the
work through the machine. It should be under-
stood that by the substitution of a different type
of gaging means the margins of pieces of leather

may be folded. The gage finger is carried by a

bracket 20 as fully described in the Dixon patent.
The bracket 28 is adjustably secured to the outer
end of a neck 22 overhanging the arm {2 and se-
cured to the base 18 'The neck 22 and the
bracket 28 are enclosed by a cover member 23.

The margin of the work, which in the illus-
trated embodiment of the invention is a flexible
binding strip B, is turned upwardly by a folding
finger 24 arranged to oscillate between the posi-
tion shown in Fig. 2 and a position in which it
projects above the upper surface of the arm (2.
The margin of the work is folded thereby against
the adjacent surface of a creaser foot 28, after
which the upturned margin of the work is pressed
against the body of the work W between a ham-
mer 23 and an anvil 30, The hammer oscillates
toward and away from the anvil and the hammer
and anvil move in unison when the work is
pressed therebetween to impart a feeding move-
ment to the work. The folding finger 24 and the
hammer and anvil may be operated by mecha-
nism such as that illustrated in Letters Patent
of the United States 2,270,891, granted January
27,1942, upon an application filed in the hame of
C. A, Newhall.

The creaser foot ‘26 is mounted for upward
movement in a support 32 secured to the bracket
20 so that the creaser foot may be moved up-
wardly away from the work support to facilitate
the presentation of a piece of work to the ma-
chine and so that it may yield upwardly to ac-
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commodate varying thicknesses of work., A plate .

34 is secured to the upper end of the creaser foot .

by a screw 33 (Fig. 3). Carried by the plate is
a pair of pins 35 and 28 which extend downward-
ly through the enlarged upper end of the creaser-
foot support 32 and prevent rotative movement

between the -creaser foot and the support. The ;

pin 33 extends a substantial distance below the
upper end of the support 32, and a spring 49 sur-
rounding the pin acts between a head 42 at its
lower end and the enlarged upper end of the sup-

pert 32 to urge the pin and hence the creaser ;

foot. downwardly toward the work support. This
downward movement of the creaser foof is limit-
ed by a stop screw 44 carried by the plate 34 and
engaging the adjacent surface of the support 32.
For moving the creaser foot upwardly, a lever
46 pivoted at 48 to the support 32 is provided.
One end of this lever is connected by a link 50
to the screw 25 threaded into the plate 34. The
link is held in place between a head 84 of the
screw 35 and the adjacent surface of the plate
34. The lever 4§ is provided with a finger piece
§5 by which upward movement is imparted to the
creaser foot. ‘

The screw 35 (Fig. 3) by which the plate 34 is
secured to the creaser foot has a central passage-
way therethrough which communicates with a
~ passageway 5§ in the creaser foot. The outer end
of the screw 35 beyond the head 5§ is provided
with a conical nipple 57 to form a fluid-tight
swivel connection with an angularly disposed end
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of a rigid tube 58, the other end of which receives
one end of a flexible tube 60. The other end of
this flexible tube is held by a split U-shaped
clamp 52 the legs of which are secured upon the
tube by a clamping screw 64, Screws 66 pass
through the clamp 62 and are threaded into a
wall of an adhesive reservoir §8, the upper end
of the tube 62 being held against a conical nip-
ple 79 extending outwardly of the wall and
through which adhesive is forced by a pump in
the reservoir, as shown in the Dixon patent. The
angularly disposed end of the rigid tube 53 is
maintained in fluid-tight engagement with the
nipple 571 by a plunger 12 having a shank porticn
14 passing through a bracket 76 which is in turn
secured by screws 18 to the plate 34 at the upper
end of the creaser foot. The inner end of the
plunger is conical and is arranged to seat within
a correspondingly shaped recess in the tube 58.
A spring 80, surrounding fthe shank porfion 74
of the plunger, acts between the plunger and the
bracket 75 to urge the plunger against the tube
83 thereby to maintain the end of the tube in en-
gagement with the nipple 51. The outer end of
the shank portion 14 of the plunger is threaded
to receive a nut 82 which limits movement of the
plunger by the spring 80, thereby maintaining
the plunger and the bracket in assembled rela-
tion upon removal of the tube 58 by retraction of
the plunger, .

The adhesive is forced from the adhesive res-
ervoir through the flexible tube 69, the rigid tube
88, the passageway through the screw 35 and
downwardly through the passageway %5 in the
creaser foot onto the work. The lower end of
the passageway 56 in the creaser foot terminates
in an extrusion opening 84 (¥Figs. 5 and 6) which
is of small diameter as compared to the passage-
way 58 and is disposed eccentrically with respect
thereto. For controlling the flow of adhesive
through the opening 84, a rotatable valve 8§ is
seated on the shoulder formed between the pas-
sageway 56 and the extrusion opening, This

. valve comprises a rotatable plug, the diameter of
- which is substantially the same as the diameter

of the passageway 58. In the surface of the valve
is a groove 88 extending lengthwise thereof and
arranged to preovide communication between the
passageway above the valve and the opening 84
when the valve is in the position of Fig. 5. Upon
rotation of the valve out of this position into the
position shown in Fig. 6 the valve effectively pre-
vents .communication bhetween the passageway
and the extrusion opening, thus interrupting the
flow of adhesive to the work, . .

Extending upwardly from the valve 80 is &
valve stem 80 which projects above the creaser
foot. The valve stem is spaced from the walls
of the passageway 58 to allow free flow of ad-
hesive downwardly through the creaser foot to
the valve. The upper end of the valve stem is
sealed by packing 82 confined between the stem
and the creaser foot, the valve stem having a
filange 94 near its upper end seated on a shoulder
at the upper end of the passageway 98. A pack-
ing nut 96 surrounds the upper end of the valve
stem and is threaded onto the upper end of the
creaser foot to maintain the packing under com-
pression to form a fluid-tight assembly.

For rotating the valve, a pinion 88 is secured
to the upper end of the valve stem and is in en-
gagement with the teeth of a gear segment {86
journaled on a pin 102 in the creaser foot sup-

port 32. The gear segment (00 is urged in a
direction to maintain the valve closed, as shown
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in Fig. 6, by a tension spring 104 secured at one
end to a pin 105 carried by the gear segment,
the other end of the spring being secured to a
pin 188 (Fig. 3) carried by a bracket {10 suitably
secured to the neck 22, Carried by the bracket
113 is a solenoid 112 having an armature (14
connected by an-adjustable link (1§ to the gear
segment (00 at a point diametrically opposite to
the pin 108. When the solenoid is energized, the
armature is moved from the broken line posi-
tion of Fig. 3 into the. full line position, thus
turning the gear segment against the. force of
the spring (84 and moving the valve into a po-
sition in which the groove 88 is in line with the
extrusion opening 84, as shown in Fig. 8. When
the circuit to the solenoid is broken, the spring
104 turns the gear segment in the opposite di-
rection to move the valve into the position shown
in Fig. 6, in which the flow of ‘adhesive to the

work is interrupted at the extrusion opening. For :

limiting the amount of turning movement of
the valve by the spring 104, a stop 120 is car-
ried by the bracket 110 and has a portion ar-
ranged to be engaged by the armature 14 of the
solenoid when the gear segment 180 has been
turned a predetermined amount by the spring.
The teeth of the pinion 98 carried by the
valve stem are considerably longer than those of
the gear segment 100, as shown in Fig. 2, and per-

mit upward movement: of the creaser foot in the 3

support 32 without interrupting the connections
between the valve and the solenoid. The path
of movement of the creaser foot in the support
is parallel to the axis of the pin {82 upon which

the gear segment is journaled, so that the gear

segment and pinion 98 will always be in opera—
tive engagement.

For maintaining the acdhesive heated during
its passage to the work, the tube &8, through
which the adhesive flows from the reservoir to
the creaser foot, is provided with a cartridge-
type heater 122 (Fig. 2) below its passageway. A
similar heating unit {24 is inserted in the creaser
foot support 32 and heats the creaser foot through
conduction. The creaser foot may also be pro-
vided with a thermostat 125 connected in the
circuit of the heater 124 so that the adhesive,
as it flows onto the work, may be maintained at
a predetermined tempersture.. A similar. heat-
ing unit 126 (Fig. 4) is secured to the under side
of the adhesive reservoir and the circuits for
the various heating units may be separately con-
trolled to facilitate the control of the heat in
various parts of the machine. The flexible tube
60, between the adhesive reservoir and the tube
58 is short enough so that no special heaum
unit is required therefor.

In the operation of the machine, the creaser
foot 26 may be raised by depressing the lever
46 to facilitate the insertion of a work piece into
the machine. At this time, the solenoid {i2 is
preferably not energized and the valve 88 is in
closed position but the passageway in the creaser
foot above the valve is maintained filled with
adhesive by the pump (not shown) in the ad-
hesive reservoir §8. After the work is inserted
in the machine, the creaser foot is then released
to the action of the spring 48 and is moveq info
contact with the work-and the circuit to the
solencid (12 is then closed. -For this purpose
a switch (not shown) arranged to be cperated
by the knee of the operator may be employed.
The valve 86 is thus moved rapidly intc open
positiorr so that adhesive immediately begins to

flow onto the work. The margin of the work

10

40

4i

-t

50

55

80

70

5

3

is- progressively folded upwardly by the folding
finger 24 against the rearward surface of the
creaser foot, after which the folded portion is
pressed by the hammer 28 against the body of
the work to which the cement has just been ap-
plied. The work is intermittently fed through
the machine by the hammer and anvil and as
soon as the folding operation on a piece of work
is' completed the operator openg the circuit to
the solenoid, whereupon the valve 88 moves to
closed position, thereby immediately stopping the
flow of adhesive to the work.. By locating the
valve at the extrusion opening there is no danger
of the adhesive in the passageway 55 of the
creaser foot leaking out onto the work suppert
thereby soiling it and wasting adhesive. In ad-
dition, since the adhesive cannot leak out of the
creaser foot from the passageway, the creaser
foot is always maintained full of adhesive so
that immediately after the valve is opened, af
the start of the subsequent folding operation, tha
adhesive will commence to flow onfto the work.

Having thus described the invention, what we
claim as new and desire to secure by Letters Pat-
ent of the United Statesis:

1. In a folding machine, means for folding the
margin of a piece of work, means for pressing the
folded margin of the work, a member for deliver-
ing adhesive to the body of the work just in-
wardly of the line of fold concomitantly with the
folding of the margin, and a rotatable valve at
the delivery end of said member for controlling
the flow of adhesive to the work.

2. In a folding machine, means for folding the
margin of a piece of work, a creaser foot against
which the margin of the work is folded, said
creaser foot having a passageway through which
adhesive is delivered to the work concomitantly
with the folding of the margin, and means at
the delivery end of said passageway for con-
trolling the flow of adhesive to the work.

3. In a folding machine, means for folding
the margin of a piece of work, a creaser foot
against which the margin of the work is folded,
said creaser foot having a passageway through
which adhesive is delivered to the work concomi-
tantly with the folding of the margin, a rotat-
able valve at the outlet end of said passageway.
and means for rotating said valve to control the
flow of adhesive to the work.

4. In g folding machine, means for folding
the margin of a piece of work, a creaser foot
against which the margin of the work is folded,
said creaser foot having a passageway through
which adhesive is delivered to the work con-
comitantly with the folding of the margin, a
valve at the outlet end of said passageway for
controlling the fiow of adhesive to the work, said
valve having a stem passing upwardly through
the creaser foot and terminating outwardly
thereof, and means connected to the upper end
of said valve stem for operating said valve.

5. In a folding machine, means for folding the
margin of a piece of Work, a creaser foo} against

5 which the margin of the work is folded, said

creaser foot having a passageway through which
adhesive is delivered to the work concomitantly
with the folding of the margin, and a valve at
the outlet end of said passageway for control-
ling the flow of adhesive to the work, said valve
comprising a rotatable plug at the outlet end
of and substantially filling said passageway, said
plug having a groove extending lengthwise there-
of to permit the flow of adhesive thereby, said
creaser foot having an outlet opening below the
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plug arranged to register with the groeve when
said valve is in cone position, thereby to permit
flow of adhesive to the work.

6. In a folding machine, means for folding

the margin of a piece of work, a creaser foot
against which the margin of the work is folded,
said creaser foot having a passageway through
which adhesive is delivered to the work, a
valve at the lower end of said passageway, said
valve compricing a rofatable plug substantially
filling the lower end of the passageway, the sur-
face of s=aid plug having a groove extending
lengthwise thereof to permit flow of adhesive
past the plug, the creaser foot having an out-
let -opening below’ the plug arranged to com-
municate with the groove when the valve is in
one position to permit flow of adhesive to the
work, said valve having a stem extending up-
wardly through said passageway and spaced from
the walls thereof, and means at the upper end
of said cresser Toot for turning the valve 1o
control the flow of adhesive to the work.

7. In a folding machine, means for folding the
margin of a piece of work, a creaser foot against
which the margin of the work is folded, said
creaser foot having a passageway through which
adhesive may be delivered to the work, a rotat-
able valve at the outlet end of the passageway
for controlling the flow of adhesive to the work,
means urging said valve into closed position, a
solencid, and means connecting said solenoid and
said valve operative to move said valve {0 open
position in response to the energization of said
solenoid.

8. Tn a folding machine, means for folding
the margin of a piece of work, a creaser foot
against which the margin of the work is folded,
said creaser foot having a passageway through
which adhesive may be delivered to the work, a
valve in said passageway ab the lower end of

 said creaser foot for controlling the flow of ad-
hesive to the work, said valve having a stem
nassing upwardély and terminating outwardly of
the creaser foot, imeans connected to the upper
end of said valve stem for urging said valve to
closed position, and means for moving said valve
to open position. )

9. In a folding machine, means for folding the
margin of a piece of work, a creaser foot against
which the margin of the work is folded, said
creaser foot having a passageway through which
adhesive may be delivered to the work, a rotat-
able valve in said passageway near the. lIower
end of said creaser foot for controlling the flow
of adhesive to the work, said valve having a
valve stem extending upwardly and terminating
outwardly of the creaser foot, a pinion on the
upper end of said valve stem, a gear segment
pivoted to the frame of the machine and having
its teeth in engagement with the teeth on said
pinion, ‘a solenoid, means connecting said sole-
noid to one end of said gear segment arranged
t0 move the valve to open position in response to
energization of the solenoid, and a spring con-
nected to the other end of said gear segment for
moving the valve to closed position upon de-
energization of the solenoid.

10. In a folding machine, a work support,
means for folding the margin of a piece of work
on said work support, a creaser foot against
which the margin of the work is folded, means
mounting said creaser foot for movement height-
wise of the work support, said creaser foot hav-
ing a passageway through which adhesive may
be delivered to the work during the folding oper-
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ation, a rotatable valve in said passageway near
the loewer end of the creaser foot constructed and
arranged to control the flow of adhesive from
the creaser foot, said valve having a stem ex-
tending upwardly and terminating outwardly cf
the creaser foot, a pinion at the upper end of
said valve stem, a gear segment meshing with
said pinion, and means for rocking said gear seg-
ment to move the valve info or out of closing
position, the teeth of said pinion being of suffi-
cient length to permit substantial vertical move-
ment of the creaser foot while the connection be-
tween the segment and the pinion is maintained.

11. In a folding machine, a work support,
means for folding the margin of a piece of work
on said work support, & creaser foot against
which the margin of the work is folded, means
mounting said creaser foot for movement height-
wise of the work support, said creaser foot hav-
ing a passageway through which adhesive may
be delivered to the work during the folding op-
eration, a rotatable valve in said passageway
near the lower end of the creaser foot con-
structed and arranged to control the flow of ad-
hesive from the creaser foot, said valve having a
stem extending upwardly and terminating out-
wardly of the creaser foot, a pinion at the upper
end of said valve stem, a gear segment meshing
with said pinion, said pinion being sufficiently
long to permit substantial heightwise movement
of the creaser foot while maintaining engage-
ment of the pinion with the gear segment, a
spring connected to said gear segment and urg-
ing it in a direction to close said valve, a sole-
noid, and means connecting said solenoid and
said gear segment arranged to move the valve
to open position in response to the energization
of the solenoid.

12. In a folding machine, a creaser foot, a
passageway through said creaser foot, the lower
end of said passageway terminating in a portion
of reduced diameter forming a shoulder and
providing an outlet port, said shoulder providing
a valve seai, a valve at the lower end of said
passageway ccoberating with said valve seat to
confrol the flow of adhesive through the outlet
port, said valve having a stem extending up-
wardly through the creaser foot, means for con-
veying adhesive to the upper end of said pas-
sageway, and means for operating said valve.

13. In a folding machine, a creaser foot, a
passageway through said creaser foot, the lower
end of said passageway terminating in a portion
of reduced diameter forming a shoulder and
broviding an outlet port disposed eccentrically
with respect to said passageway, said shoulder
providing a valve seat, a valve cooperating with
said valve seat to control the flow of agdhesive
through the outlet port, said valve having a
groove in its surface extending lengthwise of the
valve and arranged to provide communication
between the passageway above the valve and
the outlet port when the valve is turned to a
predetermined position, and means for operating
said valve.

14. In a folding machine, a creaser foct, a
passageway through said creaser foot, the lower
end of said passageway terminating in a portion
of reduced diameter, forming a shoulder and
providing an outlet port, said shoulder providing
a valve seat, a valve at the lewer end of said
passageway cooperating with said valve seat to
control the flow of adhesive through the outlet
port, said valve having a stem extending up-
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wardly through the creaser foot, the stem being
spaced from the walls of said passageway, there-
by to form an annular passageway for the flow
of adhesive to the valve, and means Tor convey-
ing adhesive to the upper end of said passage-
way, said valve comprising a cylindrical plug
arranged to fit tightly within said passageway,
said valve having a groove extending lengthwise
in its periphery, said outlet port being eccentri-
cally disposed with respect to the passageway,
thereby to register with the groove in said valve
when said valve is rotated to one position.

15. In a folding machine, a creaser foot, a
bore extending lengthwise through said creaser
foot, the lower end of said bore being reduced
in diameter to form a valve seat and an outlet
port, a valve rotatably supported on said seat,
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said valve having a stem extending upwardly
through said bore and spaced from the walls of
said bore, thereby to form an annular passage-
way through which adhesive may flow, means
mounting said creaser foot for axial movement,
a pinion on the upper end of said valve stem, a
gear segment in mesh with said gear, said pinion
being of sufficient length to permit the desired
vertical movement of said creaser foet without
causing the pinion to move out of engagement
with the segment, a spring acting on said seg-
ment to cause the valve to move to closed posi-
tion, and means connected to said segment for
rocking it in the other direction to move the
valve to open position.

HARRY E. DOW.
IRVING B. ANDREWS.




