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UNITED STATES PATENT OFFICE.

AMBROSE WILLIS, OF TROY, NEW YORK, ASSIGNOR TO REECE FOLDING
MACHINE COMPANY, OF BOSTON, MASSACHUSETTS.

FOLDING-MACHINE FOR COLLAR-BLANKS, &¢C:

IAPECIFICATION forming part of Letters Patert No. 677,301, dated June 25, 1901.
Application filed June 6, 1900, Serial No,19,216. (No model.)

To all whonmv tt may conceri:

Beitknown thatl, AMBROSE WILLIS, a c¢iti-
zen of the United States, residing at Troy, 1n
the county of Renssalaer and State of New
York, have invented a new and useful Im-
provement in Automatic Folding-bMachines,
of which the following is a specification.

My invention relates to automatic folding-
machines such as are adapted to fold the
edges of blanks for collars, cuffs, bindings,
tabs, and the like; and the object of my 1n-
vention is to facilitate and expedite the work
of folding blanks and delivering them from
the folding-machine. Iemploy for these pur-
poses a movable bed upon which the folding
mechanism orfolding mechanisms are mount-
ed. The movements of the bed cause the
folding mechanism first to be presented to
the operator in a convenient situation for
him to apply the unfolded blank. Then the
moving bed conveys the folding mechanism,
with the blank placed thereon, into a posi-
tion of operative relationship with devices
which actuate the several movable parts of
the folding mechanism to fold the blank, and
then, after the folding has been compieted,
carries the folding mechanism to a further
position,where the devices which have actu-
ated the folders to fold the blank cease so to
operate upon the folding mechanism and
either cause the same to untold or by cessa-
tion of positive action permit the folding
mechanism to unfold. The blank is there-
upon automatically removed from the ma-
chine and delivered to a suitable receptacle.
The movements of the movable bed are such
as to carry the folding mechanism through a
cyecle of movements, so that after the folding
and automatic deliveryof a blank have been
accomplished the folding mechanism is again
returned to position for the operator toapply
another blank,when the cycle of movements
is repeated. 'The movement of the bed en-
ables me to employ the bed itself or a device

which is mechanically associated with the |

movement of the bed to acecomplish the fold-
ing and delivery of a blank by the aid ot con-

trivances which are stationary with relation

to the bed or which, if themselves movable,
are mounted upon the frame of the machine,

which is stationary with relation to the bed.

I

i

By employing a rotating bed I am enabled
also conveniently to mount thereon a plu-
rality or series of folding mechanisms,which
may or may not be adapted to fold similar
blanks, the said folding mechanisms being
arranged upon the bed about its center of ro-
tation. By giving either a constant or inter-
mittent rotation to the bed always in one di-
rection the folding mechanisms may be moved
through a sector of codperation with the fold-
er-actuating devices and return successively
to the point where the workman in charge of
the machine applies the unfolded bianks.

In order to render the movements of this
machine entirely automatic after the appli-
cation of a blank, I prefer to arrange the de-
vices which actuate the folding mechanism
so that they cause the moving parts of each
folding mechanism to fold the blank and then
cause or permit the folding mechanism to un-
fold and deliver the blank from the machine,
or I may construct a machine in which the
movements of the folding mechanism to fold
a blank are performed by the workman him-
self, the machine being relied on to release
the folding mechanism and to deliver the

‘blank automatically after it has remained

folded a proper length of time.

The machine presently to be described com-
prises folding mechanisms which are carried
upon a bed through the above-described cycle
of operations and back to the workman who
feeds work to the machine. Specific varia-
tions and departures from this mechanism
may occur to the mechanie, but if adopted
will not obviously alter the general character
and capacity of my machine or depart from
my invention. I may also, in order to serve
the funectional utilities contemplated by my
invention, construct a machine wherein a
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number of hand-operated folding mechan-

isms disposed at intervals upon a moving bed
are automatically brought in series back to

the workman, who thus is enabled to remove:

folded blanks from the machine and insert
others to be folded as fast as he 1s conven-
iently able to do the work, and nevertheless
each blank will remain in the grasp of the
folding mechanism long enough to set the
crease firmly. |

My invention is not restricted to any spe-
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cific or peculiar kind of folding mechanism,
and as folding mechanisms differ greatly in
the complication of their parts I will for the
sake of simplicity in deseribing my invention
show it in connection with a comparatively
simple folding mechanism.

The drawings annexed to this specification

show an embodiment of my invention, and
therein— |

Figure 11s a side view of a folding- mcmhme
w1th its frame partially broken away to show
the working parts. KXig. 2is a front elevation
of the machine shown in IFig. 1. Fig. 31s a
detail showing one-half of a folding mechan-
1sm which 1s mounted on the machine. Tig.
4 1s a section at the dotted line 4 4 in Fig. 3.
Fig. 5 is a longitudinal elevation in part sec-
131011 of a foldlnn' mechanism. Fig. 6isa per-
spective view of & folding meehamsm with
one of the blades of the “infolder removed.
Fig. 71s a side elevation, on an enlarged scale,
of part of the bed, a folding mechanism, and
actuating devices for the foiding mechanism.

Fig. 8 is a view similar to Fig. 7 Showmw a,

modlﬁeatlon of the foldmmmechamsm aetu-
ating devices. Higs., 9%, 9" and 9¢ are sec-
tions of the fol’di'no' meeh&ni&.m-aetuatmw de-
vices along the dotted lines 11, 2 2, and 3 3
i Kig. 7; dnd Fig. 101is a sectlonal elevatlon
of the movable bed showing the manner in
which it is heated.

The frame of the machine shown in Figs.'|
| are adapted to receive, fol‘d, and deliver a

1 and 2 consists of a cast-iron base A, upon
which the standards A'are mounted by ﬂanﬂ'e
or other snitable connections. A top plate A2
joins the upper ends of the standards A’ and

serves to stiffen the frame, as well as to afford

a sultable basis of attachment tor some of
the operating parts presently to be described.
The bed upon which the blanks are folded
consists in this instance of a drum or box
mounted to rotate in bearings in the frame of
the machine.
cal six-sided hollow prism, to which on either
side is bolted a six-sided plate, the right-hand
plate being marked B’ and the left- hand plate
being marked B2, Bolts b secure the hexag-
onal Ted- -plate B and side plates B’ B? ﬁlmly
together.
and integral therewith, if desired, the tran-
nion B?’projeets, and in the same central line
the trunnion B* projects from the plate B'.
Either or both these trunnions may be cast
hollow, if desired, the opening, as shown in
Fig. 10 serving for the admission of heating
pipes to the interior of the bed. The bed it-
self 1s divided into six equal faces upon its
periphery, and upon each of these faces there
may be mounted a folding mechanism, as
shown at IF, Figs. 1 and 2. The wor kman is
supposed to face the front of the machine,
(shown in Fig. 2,) whieh is the right- haud
side of the machme asshown in Fw 1. The
bed B rotates from below up toward the work-
man and 18 driven by suitable driving mech-
anism. (Shown in Figs. 1 and 2.) -
ticed workman will be enabled to feed blanks

| to the rotating bed 1B

of the pin-wheel D’.

The bed B itself 1S & Symmetri-

At the center of the side plate B*

‘member of a pair will su
cover-plate I° (Shown 1n section in Fig. 4 and

A prac- |
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without requiring any
pause in its movement, but for the sake of
giving the workman ample opportunity for
accurately placing the blanks upon the bed

of the machine I have applied a driving .
‘mechanism which gives the bed an intermit-
tent movement always in the same direction.

Keyed or otherwise secured to the frunnion
I3 there is a star-wheel D, intermittently ac-

‘tuated by the engagement of its notches d
‘with the pin D* upon the pin-wheel D', the

pin-wheel D’ being regularly rotated by a

| train of gears D® D, which are driven by an

ordinarydriving-shaft,upon whichare mount-
ed fast and loose pulleys D® D% The engage-
ment of the rim of the pin-wheel D' with the
faces of the star-wheel D in the weéll-known
manner holds the rotating bed B perfectly

still during the greater part of thie rotation
Then when the pin D*

enigages one of the radial slots d the bed B

is turne(l one-sixth of a complete revolution.

The intermittent movement of the bed 1Is
made to correspond with the intervals or
spaces between the folding mecbanisms which
are placed upon the bed. These 1ntervalsin
the case described are angular spaces of sixty
degrees. The rotation of the bed B3 is corre-
Spondm gly an angular movement of sixty de-
grees at a time.

Kor purposes of illustration I show theé- bed

B asprovided with folding mechanisms which

shirt-tab, Kolding mechanisms adapted to

fold otherarticles maybesubstituted forthese
with appropriate changesin the shape ot the
templet and folding-blades and in the mech-
‘anism for -actuaating the same.

Figs. 3, 4, 5, and 6 show in detail the tab-

folding mechanism, which is less elaborately
| Shown in Figs. 1, 2, 7, and 8.
FT, consmtmﬂ' of 2 thin blade tapered to an

A templet

edge, 18 secured to the pivoted templet-arm
7. This arm is secured to a pivoted shaft

B mounted in bearings on -a suitable base-

plate FS, so that the templet may be moved

‘down upon the bed B and lifted up there-
from.
the templet-arm F

The trundle ', pivoted in the end of

and codperates with mechanism presently to

‘be described. This templet F17 is given the
| proper outline so as to define the fold to be
‘made 1n the tab.
‘coOperate with the templet i to make the
‘infold in a tab-blank, consists of two blades
T8, corresponding in ‘outline at their edges
F*lwith the outline of the templet F17.

The infolder, whose blades

These
folding-blades ¥ and their associated parts
Are ma;de in pairs, and a description of one
fiice for both. A

in perspeective in Ifig. 6) and a depressing-
spring EY are firmly secured to the bed B
above the folding-blade F'® by means of stout
screws I,

the lower member being the

, serves as a cam-follower
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The cover-plate E° forms theup-
per member of a sliding bearing for the fold--
| ing-blade K%,
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surface of the bed B. The pressure-spring
F¢ overhangs the cover-plate F’ and exerts a
strong downward pressure upon the folding
edge of the blades F' whenever the latter are
moved inward over the templet F'. The
proper movement of the blade E'® is secured
by slots B'* F* and pins F" F*°, The pins are
secured to the bed B, as shown 1in Ifig, 6.
The infolding-blade F16 is actuated to shde
toward and from the templet F* by means of
a bell-crank lever, which has arms IF*? If%, and
a rocking bearing in the bracket K% The
lower arm F' of this bell-crank lever 18 pro-
vided with a knob-shaped end F*, which fits
in the hollow block-shaped end F3 of the in-
folder-blade F*, VWhen the bell-crank lever
is rocked so as to move the infolder-blade to-
ward the templet, the pins F¥ F? and slots
Ir** I* oive the infolder-blade the proper ad-
vancing and closing movement, so that the
fold 1s made evenly over the entire edge of
thetemplet. Astheinfolding-bladeadvances
and closes the pressure-spring F¥squeezes the
infolder tightly over the templet and sets the
fold 1n the blank. The infolders are so pro-
portioned that when they are withdrawn from
the templet their edges stand clear, so that
the templet is released aud free to move on
its pivot away from the bed I3 so far as the
infolders are concerned. 'T'he manner in
which this movementis accomplished in this
described embodiment of my 1invention 18 as
follows: Near the pivot of the templet there
projects a stop F?, (see Figs. 5 and 6,) and a
spring F® is coiled around the short pivot-
shaft F!Y and hooked over the stop ¥’ and also
is secured to the base-plate F° in such man-

'ner that the spring constantly strains the

templet away from the bed B. ™Therefore
when the infolder has unfolded and its plates
are withdrawn from over the templet-plate
I the templet is free to respond to the stress
of this spring F®¥ and will snap quickly up
from the bed unless restrained by some other
agency. Yhenthetemplet {lies up, the stop
K presently comes in contact with the plate
I and arrests the movement of the templet.
This movement, however, 1s sufficiently ab-
rupt to snap the folded blank off the templet-
plate F'" and away fromn the machine, when
it can be caught by a suitable receptacle,
such as is shown at H, Fig. 1.

I will now describe a device whereby the
folding mechanisms are actuated.

A crescent-shaped cam-plate C, Irigs. 1, 2,
7, and 8, is secured to the machine-frame by
bolts ¢*. This cam-plate lies in the plane of
rotation of the bed I3 and is centrally placed
over the bed. “T'he cams which are cut on
this plate are shown in detall in Figs. 7, S,
92, 9° and 9°. One of the cams is a surface-
cam and is shown beginningat C'. This cam
lies directly in the path of the cam-follower
¥, which forms partof the templet-carrying
device above described. Another cam cutb in
the cam-plate Cis a path-cam, which begins at
C?and continuesthrough Céto C*.

[ camisformed betweenribsorridgesc®c’and is

adapted to receive a cam-follower IS, which
is secured to the arm I® of the bell-crank le-
ver described in connection with theinfolders.
As the bed I3 rotates the templet-carrier F,
which has been released from the confine-
ment of the infolder and subjected to the ac-
tion of the spring F!® and stands up from the
bed B, as shown at I' in Fig. 1, passes into
contact with the surface-cam at C' on the
cam-plate C. Iarther rotation of the bed
draws the templet-carrier I under the pro-

| jecting nose of the cam-plate C, and the cam-

surface C', operating in conjunction with the
cam-follower K5, depresses the templet until
its plate ¥'!" comes in contact with the bed BB
or with the tab-blank which has previously
been placed in position on the bed by the
workman. The rotary movement of the bed
also brings the cam-follower I''® of the bell-
crank lever into the entrance C* of the path-
cam, which immediately after the descent of
the templet rocks the bell-crank lever F° I''?
and slides the infolder-blades in, around, and
over the templet - blades by the movement
above described in connection with the de-
tailed description of the folding mechanism.

Both the surface and path cams of the cam-

plate now dwell until by the rotation of the
bed B the cam-surface C*is reached by the
cam-follower F'3, This cam-surface byan ac-
tion the reverse of that of the eam C*unfolds
the infolder-blades, and so far as they are
concerned the templet is released.

In Fig. 71 have shown the surface-cam
which eoopemtes with the templet cam-fol-
lower ¥ as prolonged to the point C°, which
is g0 located with reference to the outlet of
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the path-cam at C!that the depression of the

templet by the cam continues until just af-
ter the infolder-cam C* has operated to un-
fold the infolder-blades. Then when fthe
cam-fellower F'° passesthe point C° the spring
F18 gagserts itself and the templet snaps away
from the bed B and throws the folded tab out

of the machine and into the receptacle H.
i (Shown in Fig. 1.)

Then the continued ro-
tation of the bed brings this folding mechan-
isin again belore the W(}rknmn who places a
tab again upon the bed in the 11011‘5 posifion
for anothel operation.

Figs, 9%, °, and 9¢ indicate in cross-sec-
tion the shape of the cam - plate C at the
points 11,2 2,3 3. (Shewnindotted lines in
Fig. 7.)

The foregoing desecription of the opemtmn
of one folding mechanism applies to all the
members of the series or group of folding
mechanisms which are placed upon the bed
B at intervals about its center of rotation.

As each folding mechanism comes up and

faces the workman he places a blank upon
the bed between the infolding-blades. The
machine, as above described, takes care of all
the remaining operations, automatically fold-
Ing ana dellvermﬂ* the blanks ith the same

This path- | reﬁ*ulm ity with which they enter into the ma-
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chine. The fold in each blank is set by the
mode of operation, which retains the infold-
ing-blade in closed position over the templet
for a few seconds before the infolding-blades

setting of the fold is also assisted by heating
the bed and its connected parts, so that the

blanks, which are usually slightly moist when

placed in a folding-machine, are folded and
dried under pressure. 1 have shown a con-

steam - pipes P’ P2, which enter the hollow
trunnion B* Fig. 10, and are connected with
the coil P° inside the rotary bed B.

As above described, the machine isadapted
to perform all the operations of folding and
delivery automatically. 71'his operation may
be modified and a substantial and material

part of my invention retained by so design- | 1
ters Patent, is— | B
1. In a folding-machine, the combination

ing a machine that the workman is required
to actuate the folding mechanisms to fold the
blank, leaving the machine to deliver the
blank automatically after it has been thus
folded. Hand operation of the folders would
hardly De necessary with so simple a folding
operation as the tab-folder above described,

but might conceivably be desirable with fold-

ing mechanism designed to fold other and
more irregularly shaped blanks.

To illustrate the operation of my invention
as applied merely to the automatic delivery
of blanks, I have shown in Fig. 8 a device

for actuating the folding mechanism for de- |

livery of blanks from the machine, utilizing
for purposes of deseription the same tab-fold-
ing mechanism which has already been illus-
trated. The cam-plate C in Fig. 81is shorter
than the one shown in Fig. 7 and is not pro-

vided with any folding-movement cams, such-

as ¢/ and C? in Fig. 7. Instead the templet
and bell-crank-lever followers which have
been depressed in the operation of closing the

the dwell-surfaces of the cams, which are et-

fective only to hold the templet and folders
until the delivery end is reached. The de- |
livery end may be the same as thatshownin

Fig. 7 and described in connection therewith,

or it may be as indicated in Fig. S, where the |
of a frame, a movable bed mounted thereon,
‘a plarality of folding mechanisms mounted
‘on the bed, each comprising a templet mov-
[ able to and from the bed, a spring connected
‘with the templet so as to strain the templet
‘away from the bed, an infolder, movable upon
| and from the templet and devices mounted
‘on the frame whereby by the movement of

point C° is passed by the cam-follower F* be-
fore the cam C* lifts the follower F¥ to with-
draw the infolding-blades. In this case the
withdrawal of the infolding-blades and the
abrupt elevation of the templet will be simul-
taneous. . |

By the employment of this machine blanks
can be folded and delivered from the machine

as rapidly as the workman can place the

blanks accurately upon the faces of the ma-
chine-bed. |
Tn case it is not desired to have the folded

blanks automatically delivered from the ma- |

chine the cam-plate C and its cams may be
dispensed with. The workman in charge of
the machine then has the double duty of dis-
charging the folded blanks as the folding

i

q .

are withdrawn and the templet released. The |

877,301

| him and then of inserting a fresh blank, fold-

ing the templet.and infolder upon it by hand.
The machine would probably have to be run

more slowly than when automatic folding or.
unfolding devices, or both, are employed.
Nevertheless the movable bed, which returns

each folding mechanism to the workman in
succession, is in itself a useful 1improvement

75

upon existing machines, for the reason that -

the workman is not delayed by having to wait
for a folded blank to set before inserting an-
other in the machine. He may work to his
utmost capaecity with my improved machine,

‘and yet each blank will remain under the in-
{olders while several others are being folded,

sc that when the blank is removed from the

folding mechanism the creases are properly

seft. | o
What I claim, and desire to secure by Let-

of a movable bed, a folding mechanism mount-

‘ed thereon consisting of a movably-mounted
‘templet and an infolder codperating there-
with, a spring connected with the templet-in
‘such manner as to strain the templet away

from the bed, means for moving the infolder

upon and away from the templet, and devices,
‘movable with relation to the bed, whereby
‘the infolder is withdrawn from the templet

‘and the templet-spring permitted to snap the
templet away from the bed. |

2. In a folding-machine, the combination
of a frame, a revolving bed mounted in the
frame,aseriesof folding mechanismsmounted
on the bed,eachcomprising atemplet movable
‘to and from the bed, a spring connected with
the templet so as to strain the templet from
‘the bed, and an infolder movable upon and
from the templet, cams secured to the frame,
cam-followers connected with the templets
and infolders, respectively, and so disposed
folding-machine by hand pass under and into | with relation to the cams that by the rotation
of the bed the cams and cam-followers pro-
‘duce the following movements in:succession,

viz: close the templet upon the bed, move

‘the infolders over the templet, and release
the templet.

3. In a fclding-machine, the combination

the bed the following operations are succes-

‘sively performed by each folding mechanism,
viz: close the templet upon the bed against
‘the stress of the templet-spring, move the in-
folder over the templet and move the infolder
off the templet. - |

4. In a folding-machine, the combination

of arevolving bed, a plurality of folding mech-
‘anisms mounted on the revolving bed at in-

mechanisms are successively presented to | tervals about its center of rotation means
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whereby the folding mechanisms are succes-
sively automatlmlly actuated to fold, then
are held in folding position, means Whel eby
the folding mech‘mlsms are thereafter suc-
cessively opened from folding position, and
driving mechanism for the bed, whereby i1t 18
intermittently given a movement of rotation
angularly equal to the spacing between the
fOldlnn’ mechanisms.

. In a folding-machine, the combination
of a revolving bed, a plurality of folding
mechanisms mounted on the bed at intervals
about its center of rotation, each comprising
a templet and an infolder, means controlled

by the rotation of the bed whereby the fold--

ing mechanisms are automatically opened,

and driving mechanism for the bed whereby |
1t is intermitiently given a movement of ro- |
be--

tation angularly equal to the spacing
tween the folding mechanisms and is posi-

tively held mot1oule% between 111e periods of |

rotation.
6. In a folding-inachine, the combination

of a frame, a movable bed mounted thereon,

a plurality of folding mechanisms mounted
on the bed, each comprising a templet mov-

able to and from the bed, aspring connected
with the templet so as to strain the templet |

away from the bed, an infolder movable upon
and from the templet, driving mechanism for
the bed, whereby it is intermittently given a

between the folding mechanisms, and devices
mounted on the frame wheéreby by the move-
ment of the bed the following operations are
successively performed by each folding mech-
anism viz: close the templet upon the bed

against the stress of thetemplet-spring, move |
~ the infolder over the templet, move the in- |

folder off the templef, and release the tem-
plet and its spring.

7. In a folding-machine, the combma,tion
of a frame, a revolving bed mounted in the
frame, a series of feldmﬂ' mechanisms mount-
ed on the bed at intervals about its center of
rotation each comprising a templet, movable
to and from the bed, and an infolder mov-
able upon and from the templet,driving mech-
anism for the bed whereby it 1s intermit-
tently given a movement of rotation angu-
larly equal to the spacing between the fold-
ing mechanisms, cams secured to the frame,
cam-followers connected with the temnlets
and infolders, respectively, and so disposed

-movement substantially equal to the spacing |

I

tion of the bed the ecams and cam- -followers

=1

| with relation to the cams that by the rota- 55

produce the following movements in succes-

sion, viz: close the templet upon the bed,

move the infolders off the templet and re-
60
8. In a folding-machine, the COII]bl]’J&thIl.

lease the templet.

of a frame, a 1ev01vmn* bed mounted in the
frame, a series of foldmﬂ‘ mechanisms mount-

ed on the bed ab intewals about its center of
' rotation, each comprising a templet niovable
to and from the bed, a spring connected with

the templet so as to strain the templet from

the bed, and an infolder movable upon and

from the templet, driving mechanism forthe
. bed whereby it is 1nterm1ttently given a

movement of rotation anmllal]yequal to the
spacing between the folding mechanisms,
- cams secured to the frame, cam-followers

connected with the templets and infolders,

respectively; and so disposed with relation to

ing movements in sucecession, viz: close the
templet move the infolders off the templeﬁ
and release the templet.

0. In a folding-machine, the combmatlon_-

of a frame, a 16?01’9’11‘1“‘ bed mounted in the

.70.

75
the cams that by the rotation of the bed the .

cams and cam-followers produce the follow-

S

frame, a seriesol foldmﬂ' mechanisms mount-

ed on the bed at intervals about 1ts center of

rotation, each comprising a templet movable
to and from the bed, an infolder movable

upon and from the templet, and a spring
whereby theinfolder upon being moved upon

the templet is pressed thereon, driving mech- - '

anism for the bed whereby it is intermittently

given a movement of rotation angulariyequal

to the spacing between the folding mechan-

isms, cams secured to the frame, cam—follow- |

ers connected with the templets and infold-
ers, respectively, and so disposed with rela-
tion to the cams that by the rotation of the

bed the cams and cam-followers produce the

following movements in succession, viz:
close the templet upon the bed, move thein- o
100 - o B

folders over the templet, retam the infolders

in folded position, and move the mfolders off

the templet.
Signed by me at Loston Mas;s’:.aehusetts5
this 4th day of June, 1900.
_ | AMBROSE W’ILLIS
Witnesses:
WirLiaMm W. DIXON,
E. F. GROLL.
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