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To all whom it may concern:

Be it known that I, Garry J. Doruanoy,
a citizen of the United States, residing in
Troy, county of Rensselaer, and State of
New York, have invented certain new and
useful Improvements in Folding-Machines,
of which the following is a spectfication.

My invention relates to machines for in-
turning or infolding the edges of blanks for
cufls, collars or like articles; and more par-
ticularly to mechanisms and parts for effect-
ing the folding and pressing of the folds of
blanks intended to comstitule the two parts
of a cutf or analogous article preparatory to

5 sewing such parts together.

One of the principal objects of my inven-
tion 1s to produce a machine that will afford
a greater range of operation and availability

as regards the character of the work to be

done, and in simplifying such mechanisms
and the means of adjusting and altering the
same for various styles of blanks to be in-
tolded, or for forming the various kinds of
folds which may be produced upon such
blanks. :

Another object is to produce a machine
capable of certain special classes of work,
which it has heretofore been impracticable
to accomplish upon a single machine.

Other objects will appear during the de-
seription hereinafter followed.

Lawill first deseribe a folding machine em-
bodying my invention and then point out the
novel features in the claims.

Figure 1 is a top view of a folding ma-
chine embodying my invention showing the
parts in their initial position ready for opera-
tion upon a cuff blank having four square
corners; Ifig. 2 is a plan view of the ma-
chine shown in Fig. 1 with the die or templet
and the pressure producing parts omitted;
the mechanisms being in an advanced stage
of operation; IMig. 3 1s a plan view of one of
the nfolder Dlades or plates; Fig. 4 is a
Lottom view of one of the side infolder slides
to which the infolder blade of Tig. 3 is
adapted to be slidably connected; Fig. 5 is
a plan view of a pair of end infolder slides;
Figs. 6 and T are plan views of adjusting
blocks by means of which the various in-
folders may be adjustably connected to the
infolder actuating mechanism; ig. § is a
plan view of a modification of my invention,
which shows the same prineiples as applied
to the intolding of blanks for cuffs having

two square and two rounded corners com-
wonly termed “half-round ”; the parts be-
ing shown in an advanced stage ot operation,
at which part of the blank will have been
tolded in actual use; Fig. 9 is a plan view of
a further modification showing how the ma-
chine of Figs. 1 and 8 may be adapted to the
infolding of cuffs having all four corners
rounded, ordinarily termed an “all-round ~
or “full-round” cuff; Fig. 10 illustrates a
folded blank as produced by the machine of
Fig. 1; Fig. 11 shows such blank after itg
infolding has commenced, but before com-
pletion thereof, this being the condition in
which the blank will exist when the infold-
ers have arrived at the stage of operation
illustrated in Fig. 2; Fig. 12 illustrates a
half-round cuff blank which has been partly
turned on a machine such as illustrated in

Fig. 8, before the completion of the infold- »

ing operation.

-Similar characters of reference are em-
ployed to designate corresponding parts in
the several figures of the drawings.

The present invention relates principally
to the radically new construction and ar-
rangement of the parts comprised in the
folding mechanism, and the combination
thereof with the blank-supporting member
or bed, the blank-defining member or tem-
plet and the pressing mechanism, all of
which may be of any well known or ap-
proved form.

The drawings herewith illustrate what I
consider to be the most approved forms of
bed, templet and pressing mechanism as
adapted to codperate with the novel infold-
ing mechanism hereinafter to be fully de-
scribed.

The support in the present machine upon
which the blanks may rest during the opet-
ations to be performed upon them may be
of the circular form illustrated in several
prior patents granted to me. Such bed is
illustrated by the designating numeral 1.

The die employed in the present machine
1s of the well known expanding and con-
tracting variety, commonly called a “col-
lapsible die”, and as illustrated in Fig. 1,
1t will be seen to comprise an operating
handle A, which is suitably connected to a
templet stock ¢ and in a well known man-
ner operatively connected, as by means of
links, with to-and-fro moving cam plates A,
which in turn have cam connections with
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the members which carry the die plates
proper, the latter being so mounted as to be
movable inwardly and outwardly, prefer-
ably in a diagonal direction. With such an
arrangement an oscillation of handle A,
whether by hand or whether power-operated,
will effect outward and inward movements
of the die plates so as to expand and con-
tract the templet as a whole. The purpose
of so expanding and contracting the tem-
plet is in order that the plates thereof, which
serve to define the blades of the blanks, may
be withdrawn from such folds after their
formation in order to permit a proper press-
ing of such folds. Therefore, I do not wish
to limit myself to a contracting and expand-
ing templet, since any templet which is capa-
ble of withdrawing from the folds of the
blanks is within the contemplation of my
invention; and in certain cases it might be
desirable to employ a die or templet which
is not intended to be withdrawn from the
folds of the blanks before the latter are re-
moved.

Any ordinary means for supporting the
templet so as to be capable of being ele-
vated from and accurately positioned upon
the blanks upon the support may be em-
ployed, such as a swinging arm carrying the
templet at its forward end and pivoted in
bearings a’, ¢, at the rear of the machine.
T have shown such arm broken away to bet-
ter illustrate the infolding mechanism in
Fig. 1.

A convenient pressing mechanism is that
illustrated in Fig. 1, as comprising parts or
bars 14 which extend over all of the in-
folders when the latter are in their inward
position; the said pressure bars being con-
nected in suitable manner as by means of
pressure rods 13, which may pass through
the bed of the machine, to a treadle or other
power applying means, the treadle being a
well known and cenvenient power apnlying
means when the machine is not operated by
power. '

An oscillating or to-and-fro moving mem-
ber or ring 2 is employed as an infolder
actuating means. Other means may obvi-
ously be employed, but a great advantage
lies In the use of the oscillating ring, inas-
much as it permits the adjustment or re-
placement of the cam or other members
which serve to transmit the oscillating mo-
tion of the ring to the infolders; and fur-
ther permits all of such members to be actu-
ated in unison. A handle 2* is illustrated
as a convenient means to oscillate the ring
9 when the same is to be done by hand.

For the formation of the blank illustrated
in Figs. 1 and 10 arve employed four infolder
plates, each one of them having the form of
an L, as will be more clear from TFig. 3,
the two arms of the L extending respectively
along the side and along the end of the
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blank from each corner thereof. The
branches of each infolder plate arve repre-
sented by the numerals 20 and 18 respec-
tively. Heretofore, such L-shaped infolders
have sometimes been fitted to receive a diag-
onal movement inwardly and- outwardly,
which would obviously result in causing a
bunching of the material on the blank car-
ried over the corner of the die or templet
in such diagonal movement, forming what
is known as a crush corner. In order to
form a so-called locked corner, various
means have been devised, one of which is the
provision in such infolders of a slot which 1s
arranged in alinement with one or the other
of the inner edges of the plate, as clearly
shown in Figs. 1 and 3, together with means
for causing the infolder to be moved in-
wardly, first in a -direction substantially
parallel with the said slot, this forming a
fold along one of the adjacent sides of the
blank, the extending edge of the fold pass-
ing into the said slot; and a subsequent in-
ward movement of the infolder in a direc-
tion at an angle to its former movement,
serving to infold the other adjacent edge of
the blank and the extending edge of the fold
already formed. This particular device I do
not, in the present application, claim as new,
inasmuch as 1 have referred to it in a prior
pending application. For effecting the in-
ward movements of the L-shaped infolder
plates in two directions successively, 1 have
lustrated the following novel means: For
each infolder plate there are provided two
slides which are guided in directions at an
angle to each other, preferably a right angle,
as shown in Figs. 1 and 2. Referring for
convenience to Fig. 2 and taking the lower
left-hand infolder plate, the two arms of
which are marked 18 and 20 respectively,
the operating mechanism therefor will be
seen to consist in the forwardly extending
slide 4, which is guided to move toward and
from the operator, and the laterally extend-
ing slide 5* which is guided to move to the
left and right. The infolder plate is not
rigidly connected to either of the operating
slides 4 or 5%, but is movably connected with
both of them in such manner that by giving
proper extent and speed of inward and out-
ward movement to the respective slides, any
manner of inward and return movements
may be communicated to the infolder blade.

A convenient mode of movably connecting
the infolder blade with its two actuating
slides is by providing a sliding connection
between the infolder blade and one of the
slides and a slotted connection between the
infolder blade and the other slide. Thus the
slide 4 is shown to be provided with a groove
or a slide-way 9 which is preferably parallel
to the edge of the infolder blade and 1s
adapted to engage with a tongue 8 formed

‘upon the branch 20 of the infolder blade.
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With such arrangement it is obvious that
torward and backward movements of the
slide 4 will effect outward and inward move-
ments, relative to the blank, of the branch
20 of the infolder blade, at the same time
leaving the infolder blade free to be moved
m a dirvection at right angles to the move-
ment of slide 4. Instead of providing a
similar connection between the branch 18 of
the infolder blade and the slide 5 it is
sufficient to simply provide a slotted con-
nection, preferably by forming a slot 7 in
the slide 5* to engage a roller stud 6 upon
the infolder blade. By this means inward
and outward movements of the slide 5* may
effect inward and outward movements of
the branch 18 of the infolder blade relatively
to the blank, independently of the movement
of the infolder blade effected through the
slide 4, as already described. The remaining
four infolder blades are shown as being con-
structed and fitted in precisely analogous
manner, the deseription of which it is un-
necessary to repeat. The slides 4, 43, 5 and
5 are preferably of an L form, as shown
in Tigs. 1, 4 and 5, in order to better carry
out the purposes described. The guiding
means for the slides 4, 42, 5 and 5° may con-
venlently be analogous to that shown m my
sald prior patents, and consists in slide-ways
formed by means of members 3, 8, which
may be attached to the bed of the machine
in_an adjustable or replaceable, or other
suitable manner.

As a special improvement, and one which
is permitted by the already described ar-
rangement of infolder operating slides, I
have shown each slideway constructed large
enough to contain the slides 4 and 5, or the
slides 4* and 5* of two adjacent infolders.
This forms a more simple construction, dis-
pensing with otherwise necessary parts; per-
mits the two slides to be operated through a
single cam, as will hereinafter appear; and
further permits the use of an inter-connec-
tion through which the two slides within the
single slideway may be secured to each other
to form in effect a single slide for certain
pUrposes.

10 and 16 represent adjusting blocks, each
one of which may be adjustably attached to
one of the pair of slides mounted in each
slideway. These adjusting blocks are pro-
vided with slots 18%, by which they ave
adapted to be secured by bolts 15 to the
slides 4 and 5 respectively. The adjusting
blocks ave each provided with a downwardly
extending pin 11 which may or may not be
provided with a reller and which is adapted
to pass through slots provided in the slides
4 and 5 for that purpose (see Fig. 5) and to
engage with cam slots 12 formed in the oscil-
lating ring 2 o1 in cam plates removably at-
tached thereto. The infolder actuating cams
12 are so formed, as illustrated in Figs. 1 and

3

2, that the cam pins 11, 11, corresponding to
the slides 4, 5, vespectively, are in initial
position engaged with a concentric or inoper-
ative portion of the cam; this concentric
portion being succeeded by an eccentric por-
tion serving to carry in succession the two
pins 11, 11, inwardly; and thereafter a sec-
ond concentric portion. :
Sometimes it is desirable to produce a

blank by the method which I have conceived -

and illustrated in I'igs. 10 and 11, namely
by folding one end portion of each edge of
the blank in alternation, and subsequently
folding the other end portion of each edge
of the blank, and with it the overlapping
portion of the fold already formed. This
results in the blank of Fig. 10, whose con-
struction is such that any two blanks may be
interlocked in a simple and obvious manner,
and with_either end of one blank engaging
either end of the other. This result is easily
effected in the machine of Figs. 1 and 2 by
providing the cams 12 all of identical con-
struction.  Fig. 2 shows such cams as having
operated upon one of each pair of cam pins
and the slides 5, 5, 5* and 5* connected there-
with, at which stage each of the L-shaped in-
folder blades is moved inwardly in only one
direction and the blank at such stage having
assumed the form illustrated in Fig. 11. A
continued movement of the oscillating ring
2 (which of course may be continuous from
the initial movement until the infolding is
complete) serves to force inwardly the re-
maining slides 4, 4, 4* and 4* to complete the
imfolding of the blank.

The operation of the machine of Figs. 1
and 2 as above described may be as follows:
The operator places one or more thicknesses
of material constituting a blank upon the
bed of the machine in the position in which
the plates of the expanded die or templet
may be brought into contact with the blank,
the edge portions of the die plates resting
directly upon the blanks upon the bed or
support and within edge portions of the
blanks. = At this initial stage of the oper-
ation, the infolders will be in their outwurd
position, as shown in Fig. 1. Having
brought the expanded die into contact with
the blanks the operator then, by means of
the handle, moves the oscillating ring 2 in
the direction of the hands of a wateh. The
first effect of this is through the cam pins 11
to force inwardly the slides 5, 5, 5 and 52,
which partly completes the infolding of the
cuff blank; and the continued movement of
the oscillating ring effects the inward move-
ment of the remaining slides 4, 4, 4¢ and 4,
thus completing the nfolding. ~ The next
step will be to withdraw the plates of the
die from within the folds of the blank and
then to bring into operation the pressing
mechanism to squeeze the folds and thereby
fix them with a sharp crease, which may be
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assisted by suitably heating the bed of the
machine. The die may now be elevated, if it
has not already been elevated, and the in-
folders may be moved outwardly by the re-
turn oscillation of the ring 2, the blank re-
moved, and the machine is then in readiness
for a new operation.

With the modifications of Figs. 8 and 9,
where rounded corners are shown, there is
no possibility of producing four locked cor-
ners, inasmuch as the rounded corners are
preferably formed by crushing or forcing in
diagonally the extending edges of the blanks.
Therefore a modified operation is necessary.

The machine of Fig. 8 may be constructed
simply by removing two of the infolder blades
of the machine of Tig. 1 and substituting
blades of rounded form and then re-adjust-
ing the infolder operating mechanism as fol-
lows: In order to effect diagonal movements
in the infolder blades corresponding to the
two rounded corners of the cuff, it is only
necessary to disconnect or remove two of the
adjusting blocks 16, for example those at the
left hand and rearward sides of the machine.
This breaks the cam connection between the
corresponding slides 4, 4* and the oscillating
ring. The purpose of the off-set of the ad-
justing blocks 10 (Figs. 1, 2, 7 and 8) will
now be apparent. The adjusting screws 15,
which formerly connected slides 4, 4* to the
adjusting blocks 16, 16, are now employed to
rigidly connect the adjusting blocks 10, 10
to said slides 4, 4%, as clearly shown in Fig.
8, whereby the slides 4 and 5-at the rear of
the machine are rigidly connected so that
they will move inwardly in unison, and the
same is true of the slides 4* and 5* at the left.
The modified operation of such machine will
be as follows: On the initial movement of
the oscillating ring not only will all the
slides 5, 5, 5* and 5* be moved inwardly (as
described in connection with the machine of
Tig. 1), but also will the slide 4, at the rear
of the machine,and the slide 4* at the left,be
moved inwardly,the resultant action upon the
two rounded infolder blades 20* being a diag-
onal movement. This stage of operation is
represented in Fig.8andthe conditionthat the
cuft blank will assume at this stage is illus-
trated in Fig. 12. The continued movement
of the oscillating ring will serve to carry in
the remaining slides 4 and 4* to complete the
infolding. This forms a locked-corner half-
round cuff blank of advantageous construc-
tion and such that any two blanks may be
interlocked without the necessity of employ-
ing two machines, or of re-adjusting a ma-
chine to produce the complementary por-
tions of the cuff.

The modification shown in Fig. 9 consists
in making the same change in the form of
infolder blade as that described in connec-
tion with Fig. 8, upon all four corners,
whereby the so-called “full-round” cuff is

935,786

produced. With this arrangement it is pref-
erable to remove all of the adjusting blocks
16 and to connect all of the adjusting blocks
10 with the corresponding slides 4 and 42,
whereby all of the infolder blades will be
adapted to receive diagonal inward and out-
ward movements, as already described in
connection with Kig. 8.

The formation of the oscillating ring 2
and the cams secured therein is such as to
render the latter adjustable relatively to the
ring. The curvature of the cams corre-
sponds with the curvature of the ring, and
the cams can be set at any point desired or
can be detached and replaced. When screws
such as those shown in IFFig. 1 are employed
for securing the cams in place on the ring,
the adjustment can be secured by forming a
new threaded hole in the ring for each posi-
tion of the screws, or the adjustment may be
accomplished as has been set forth in pre-
vious patents granted to me. I refer par-
ticularly to Letters Patent 714,787, granted
Dec. 2, 1902.

Obviously, some features of my invention
may be used without others and the inven-
tion may be embodied in widely varying
forms; therefore,

Without limiting the invention to the con-
struction shown and described, nor enwmer-
ating equivalents, I claim and desire to se-
cure by Letters Patent the following:

1. A folding machine having an infolder
for folding two blank edge portions meeting
at a corner of the blank and the following
actuating means therefor: an inwardly and
outwardly sliding rigid slidebar, a movable
connection between said slidebar and in-
folder whereby the slidebar may communi-
cate its inward and outward movements to
the infolder but also permitting the latter
to move transversely to said slidebar, a sec-
ond rigid slidebar also connecting with the
infolder but independent of the first named
slidebar and arranged in a relatively trans-
verse direction thereto; and a rigid to-and-
fro moving actuating part with direct con-
nections to each of said slidebars whereby
said actuating part may effect the move-
ments of the infolder through both of said
slidebars.

2. A folding machine having an infolder
for folding two blank edge portions meeting
at a corner of the blank and the following
actuating means therefor: a rigid bar fitted
to move inwardly and outwardly, a movable
connection between said bar and infolder
whereby the bar may communicate its in-
ward and outward movements to the in-
folder but also permitting the latter to move
transversely to said bar, a second rigid bar

also connecting with the infolder and also.

fitted to move inwardly and outwardly but
independent of the first named bar and ar-

ranged in a relatively transverse direction
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thereto; and a rigid actuating part having
direct connections to each of said bars, said
actuating part being annular in form and in
location substantially surrounding the space
iuclosed by all the infolders on said ma-
chine, so that a number of separate infold-
ers may be connected to and operated from
said part.

3. A folding machine having an infolder
for folding two blank edge portions meeting
at a corner of the blank and the following
actuating means therefor, a rigid bar fitted
to move inwardly and outwardly, movable
connections between said bar and infolder
whereby the bar may communicate its in-
ward and outward movements to the in-
folder, but also permitting the latter to move
transversely to said bar, a second rigid bar
also connecting with the infolder, the same
being independent of the first named bar and
extending outwardly from the infolder in a
direction relatively transverse to the first
bar and adapted to be moved inwardly and
outwardly in the direction of its length; and
a rigid actuating part oscillating in a hori-
zontal plane and having a direct connection
to, for pushing inward and pulling outward
in the direction of its length, said second
bar, and also having a direct connection for
moving said first bar.

4. A folding machine having an infolder
for folding two blank edge portions meeting
at a corner of the blank, and the following
actuating means therefor: an inwardly and
outwarly moving rigid bar, a movable con-
nection between said bar and infolder where-
by the bar may communicate its inward and
outward movements to the infolder, but also
permitting the latter to move transversely
to said bar, a second rigid bar independent
of the other and arranged in a relatively
transverse direction thereto; a rigid actuat-
ing member with direct connections for actu-
ating both said slidebars, at least one of said
connections being changeable, whereby said
bars may be moved simultaneously or'in se:
quence as desired, and the infolder thereby
caused to move inward diagonally or in two
difterent directions, as desired.

5. A folding machine having an infolder
for folding two blank edge portions meeting
at a corner of the blank, and the following
actuating means therefor: an inwardly and
outwardly sliding slidebar, a movable con-
nection between said slidebar and infolder
whereby the slidebar may communicate its
inward and outward movements to the in-
folder, but also permitting the latter to move
transversely to said slidebar, a second slide-
bar independent of the other and arranged
in a relatively transverse direction thereto;
a to-and-fro moving part for actuating
said_slidebars, movement transmitting con-
nections between said part and said slide-
bars, one of which connections is detachable,

>

and the slidebar corresponding to the de-
tachable connection adapted to be coupled
with  a slidebar of an adjacent infolder; and
such adjacent infolder and slidebar therefor.

6. A folding machine having an infolder
for folding two edge portions meeting at a
corner of a blank, two independent slides one
of which moves at an angle with the other,
a sliding connection between said infolder
and one of said slides, a to-and-fro moving
part for actuating said slides, and connec-
tions including adjustable cam engaging
members between said part and said slides,
whereby said slides may be moved simulta-
neously or in sequence, as desired.

7. Ina folding machine, inwardly and out-
wardly moving infolders, a slideway, a plu-
rality of slides engaged therein, each slide in
connection with one of said infolders, a cam-
engaging portion on each slide, and a part
provided with cams for moving said slides,
said cam-engaging portions being separately
adjustable, whereby the movements of said
slides may be independently regulated, and
detachable means for connecting said slides
to each other to operate in unison.

8. In a folding machine, inwardly and out-
wardly moving infolders, a slideway, a plu-
rality of slides engaged therein, each slide in

connection with one of said infolders, a cam- ¢

engaging portion on each of said slides, and
a part for moving said slides successively in
order of time through a single cam slot with
which each of said cam-engaging portions
engages.

9. An infolding machine comprising in
combination a plurality of infolders, at least
two of which are L-shaped whereby such L-
shaped infolders may operate upon two ad-
jacent blank edge portions meeting at a cor-
ner of the blank, and infolder operating
mechanism comprising a number of slides
arranged in pairs, each L-shaped infolder
connected with two slides each of a dif-
ferent pair, and a part for actuating said
slides.

10. An infolding machine comprising in
combination a plurality of infolders, at least
two of which are L-shaped whereby such L-
shaped infolders may operate upon two ad-
jacent blank edge portions meeting at a cor-
ner of the blank, and infolder operating
mechanism comprising a number of slides ar-
ranged in pairs, each L-shaped infolder con-
nected with two slides each of a different
pair, cam-engaging portions and a part for
actuating said slides through said ‘cam-en-
gaging portions, whereby the several slides
may be actuated at different times, substan-
tially for the purpose described.

11. An_infolding machine comprising in
combination a plurality of infolders, at least
two of which are L-shaped whereby such L-
shaped infolders may operate upon two ad-

jacent blank edge portions meeting at a cor-
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ner of the blank, and infolder operating
mechanism comprising a number of slides
arranged in pairs, each L-shaped infolder
connected with two slides each of a dif-
ferent pair, changeable cam-engaging por-
tions and a part for actuating said slides

through said changeable cam-engaging por- |

tions whereby the relative inward movements
of the infolders may be regulated.

12. An infolding machine comprising in
combination a plurality of infolders, at least
two of which are L-shaped whereby such L-
shaped infolders may operate upon two ad-
jacent blank edge portions meeting at a cor-
ner of the blank, and infolder operating
mechanism comprising a number of slides
arranged in pairs, each L-shaped infolder
connected with two slides each of a different
pair, changeable cam-engaging portions and
a part for actuating said slides through said
changeable cam-engaging portions whereby
the relative inward movements of the in-
folders may be regulated, and means to rig-
idly connect each pair of slides when form-
ing crush corners.

18. In a folding machine, a plurality of L-
shaped infelders, each adapted to fold a por-

tion of two adjacent edges of a blank, a ;

slide connected to each arm of each of said
infolders, two of said slides each connected
to a separate infolder being adjacent to each
other, and means for moving said adjacent
slides either sucecessively or synchronously,
including a device for fastening the said two
slides together.

14. In a folding machine, a plurality of L-
shaped infolders, each adapted to fold a por-
tion of two adjacent edges of a blank, a

slide connected to each arm of each of said
infolders, two of said slides each connected
to a separate infolder being adjacent each
other, and detachable means for coupling

“sald adjacent slides for synchronous move-

ment.

15. In a folding machine, a plurality of L-
shaped infolders, each adapted to fold a por-
tion of two adjacent edges of a blank, a
slide connected to each arm of each of said
infolders, two of said slides each connected
to a separate infolder being adjacent each
other, a moving part, cam connections be-
tween each of said adjacent slides and said
part, one of said connections being detach-
able, and detachable means for coupling said
slides.

16. A folding machine having a plurality
of L-shaped infolders together adapted to
fold a plurality of edges of a blank, a slide
connected to each arm of each of said in-
folders, said slides being arranged in pairs
which are connected to the adjacent arms of
separate infolders, a moving part for actu-
ating said slides, and connections, one of
which is detachable between said slide-mov-
ing means and each pair of said slides,
whereby the slides of each pair may De
moved either successively or synchronously
without reference to the relative time of
movement of another pair.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

GARRY J. DORMANDY.

Witnesses:

E. O. Housg,
E. H. Houst.

45

50

60



