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OF MASSACHUSETTS.

MACHINE FOR MAXING FOLDED PAPER CUPS.

1,056,564,

Specification of Letters Patent.
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Application filed March 18, 1912. Serial No. 684,430.

T all whow it mecy conceern:
Be it known that I, Svex J. Coxerap Lior-

rrove, a subject of the King of Sweden, and

residing at Attleboro, in the county of Bris--

tol and State of Massaclinselts, have invent-
ed certain new and useful Improvements in
Machines for Making FFolded Paper Cups,
of which the following is a specification.

Sanitary cups for individual tse are made
in various forms of paper: seme are pressed
or molded iuto the usnal cup shape, aud
athers ave folled to a (lat form prior to use,
with overlapping porticns secured by an
adliesive.  Seme objections are raised fto
bheth,  The molded or pressed cups are more
bulky than the fat folded ones, while the
Jatter require the use of an adhesive, or clse
have interfolded portions that require ab-
rupt. bends which arve lable to crack and
lealk.

The abjeet of the present invention is to
provide a machine that will rapidly convert
flat water-proot paper, preferably thin and
quite flexible, into flat cups, the articles be-
ing made and completed ready for use

purely by folding and without the use of |

an adhesive, and with no portions that ve-
guire mnch bending out for use.

To these ends the invenlion consists in the
machine and the parts thereof substantially
as hereinatter deseribed and claimed.

Of the accompanying drawings -—Figure
1 is a side elevation of the machine, a por-
tion being removed. Fig. 245 a plan view.
Mg 315 o front clevation. Fig. 4 is a de-
tail plan view of the spider mechanism on a
larger seale than TFig. 3. Fig. 5 is a detail
elevation looking from the right of Tig. 4,
the shaft being n seetion. Fig. 6 represents

a section on line 6--6 of Wig. 4. Tig. T rep-.

resents o seetion on line 77 of Fig. 4. TFig.
8 represents the samne parts as Fig. 7, but
shewing the folders elesed. Fig, 9 is a de-
tail, partly in side elevation and partly in
section, of the mechanism for performing
the first folding eperation and for operat-
ing the feed rolls. Fig. 10 is a detail eleva-
tion (on a smaller seale) of the parts of the
machine which are emitted from Figs. 2 and
3, said parts comprising a bracket and rolls
and table for the supply of the paper. Iig.
11 represents a section on line 11-—11 of
Fig. 2. Iig. 12 is a fragmentary elevation
of the mechanism for cutting the web. Iig.

13 is u front clevation of the shears for cut-
ting off one corner of each blank that is sev-
ered from the web. Fig. 14 is a detail ele-
vatien of the gearing for the feed rolls.
ig. 15 is a detail side elevation of the cam
disle which -controls the cutter and shears.
[fig. 16 is a detail elevation partly in sec-
tion. of the stripping mechamsm. TFig. 17
is n plan view of the parts shown in Fig. 16.
¥ig. 18 represents a section on line 18—18
of Fig. 17, IFig. 19 represents a blank which
lias been cut from the supply web or strip,
and with a corner clipped off, the dotted
lines indieating the lines on which said
blanls is to be folded snccessively by the ma-
chine, Tigs. 20, 21, 22, 23 and 24 are views
ilustrating the results of the successive fold-
ing operations, the lust two figures showing
the finished cup from opposite sides.

To facilitate an understanding of the de-
{ailed deseription, the following brief pre-
Tminary deseription will be given.  The
paper from a supply roll 3¢ (Fig. 10),
passes over a table 32 and between the feed
rolls 33 1o the position shown in Fig. 2. A
blank is then cut off from the supply by the
blade 87. At the same time a triangular
piece is eut off from the corner of.the blank
by the clipper 74. - The blade 88 then oper-
ales to double the blank diagonally and force
it downwardly between folding rolls 87
(Irig. 9). The blank which is then folded
into the frinngular shape showh in Ifig. 20,
is fed into the arms 102 of a-spider which
hias an intermittent rotary motion. The spi-
der Hself is next given a quarter turn by
means of the Geneva movement gears 116,
117. The next folding operation is while
the blank is in horizontal position. The
folder arm 118 (Fig: 4) is operated by the
caim 121 so as to bring it across the top face
of the folded blank from the dotted line po-
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sition to the full line position, producing -

{he form shown in Fig. 21. Next the folder
192 is rocked by a cam to fold the left hand

‘part of the blank in a similar manner to the

operation just described, producing -the
form shown in Fig. 22. On the folder 122
is a small arm 136 which engages a swing-
ing plate 130 and brings it against the part
of the blank which has just béen folded and
holds it firmly in position. . The Geneva
movement Hext gives a quarter turn to the
spider and the folded blank is then in ver-
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tical position, bettom edge up. The two
pairs of rotating rolls 141, 142, 143, 144
(Fig. 18) ef the stripping mechanism are
next brought upwardly and grip the blank
and strip it from the spider arms, at the
same time creasing it, producing the fin-

“ished form shown i Figs. 23 and 24. Just

before the stripping operation, the spider
arms 102 are brought together so as to leave
the folded blank free to be taken off from
the spider arm by the stripping rolls.

The details of the machine will now be ex-
plained. ' }

The frame 30 of the machine is provided
with an extension or bracket 31 (Figs. 2, 3

.and 10) the latter having a table 82 across

which the paper is drawn by feed rolls 33
from a supply roll 34, said paper passing

- under a take-up roll 35 and between smooth-

ing or holding rolls 86 as is common in
many machines which operate on paper that

‘is drawn intermittently from a supply roll.

Just beyond the feed rolls is a knife 37
which cobperates with a fixed edge 38 in
cutting from the web or strip a, a succession
of rectangular pieces, said pieces having the
same length as the width of the web; in
other words the pieces cut off by the knife
37 are square. The knife, of course, oper-
ates intermittently, and it is desirable there-
fore that the feed rolls shall operate inter-
mittently. As illustrated in Figs. 1, 2, 11
and 14, the shafts of the feed rolls 33 are

‘geared together at 39 and one shaft has

also a pinion 40 meshing with a gear 41 on
a stud shaft 42. The gear 41 has pawls 43
operated by a combined ratchet and pinion
44 on shaft 42, said pinion being in mesh
with a rack 45 the lower end of which is
pivoted to a lever 46 (Figs. 1 and 9) having
a roll 47 engaged by a cam 48 on main shaft
49. A spring 50 imparts return movements
to the lever and rack to an extent variably
determined by an adjustable stop 51. As
the rack reciprocates, it imparts intermit-
tent feed movements to the rolls 33, the
feed being regulated by the stop 51 to ad-
vance the web or strip until one end corner
comes to rest under guide plates 52, 53.
{IFigs. 1 and 2) carried by a table 54. Said
plates 52, 53 serve to steady the blank and
retain it in proper position during the short
interval of time between the operation of

“the knife and the operation of the first
folder blade presently described.

"The knife 37 is carried by a bar 55 (Fig.
11) having inclined slots 56 (Fig. 19)
through which guide studs 57 project from
a fixed transverse bracket 58. An elbow
lever 59 is connected by a link 60 to the

“bar 55 aud to its outer end is pivoted the

upper end of a vertical rod 61, the lower
end .of which has a yoke 62 (Fig. 15)
which straddles the main shaft 49. The

, yoke 62 carries a roll 63 engaging a cam

1,056,664

groove 64 in a disk 65 secured to the main
shaft. This mechanism imparts the neces-
'sary movements to the knife to cut the web
of paper at the proper intervals. .

To hold the paper that is between the rolls
33 and the knife, during the operation of
the latter and for a short time after the cut
has been made, I provide means comprising
a- presser foot 66 (IFig. 11) which cobper-
ates with a fixed plate 67, said foot being
carried by a vertically movable transverse
bar 68 -having slots through which guide
studs 69 project from the bracket 58. The
weight of the bar 68, which may be sup-
plemented by suitable springs, will cause it
to descend. It is provided with hooked
pins 70 which extend above knife bar 55
and with upright pins 71 adapted to engage
the under side of lugs 72 of bracket 58.
When the knife bar descends, the presser
foot also descends and holds the. paper, but
the knife continues to descend a little far-
ther, this being permitted by the slots in
the bars 55 and 68. Although the paper is
cit, the presser foot does not release the
paper until the knife rises clear of the
paper and, in doing so, engages the hooked
pins 70 and positively raises the presser
foot bar. Said bar is preferably provided
with a flanged plate 73 which projects over
the paper close to the knife 37 to prevent the
cut edge from curling up. - ~

- The piece of paper cut off by the knife 37
is square as indicated by dotted lines in Fig.

1 2. For reasons explained hereinafter, it is

desirable that one corner of the square piece
shall be removed so that the blank to be
folded will have substantially the form
shown in Fig. 19. To remove the triangular
piece I employ a supplemental knife which
T shall refer to ag the clipper, to distinguish
it from the main severing knife. The clip-
per 74 (IFig. 13) is pivoted at 75 and has an
arm 76 connected by a spring 77 to a suit-
able fixed part of ‘the machine, said clip-
per codperating with a fixed bar 78, to act
like shears or scissors. The clipper is
mounted to cut at an angle of 45 degrees to
the line of cut produced by knife 37, as in-
dicated in Fig. 2. The spring 77 acts to
hold the clipper 74 in the position shown
in Fig. 13. The clipper is depressed against
the action of the spring, by a lever 79, piv-
otally supported at 80 (Ifig. 12) one end of
said lever projectina over the clipper, and
the other end extending into a yoke 81 ad-
justably secured to the rod 61 so that as the
latter rises to cause the descent of the main
knife 37, the yoke will cause the lever 79
to cscillate and throw the clipper down.
As the lever so oscillates, it a'so throws
down another lever 82, which, for purposes
of definition and not limitation, T shall refer
to as the pincer. Said pincer lever is piv-
Coted at 83 and is normally held in the
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rosition shown in Fig. 13 by a spring- 84.
YWhen the pincer is forced down, it co-
operates with a fixed strip 85 to hold the
triangular-piece of paper so that if the clip-
ner does not entirely remove the said piece,
the pull of the rolls 87 of the first folder
presently described will tear what slight
porticn remains uncut, and carry away the
body of the blank without drawing the tri
angular piece also or giving a pull to the
snpply strip.” The triangular pieces drop
info a suitable chute, the receiving end of
which s ghown at 86 in Fig. 3.

The first fold, to convert the blanik from
(e form shown at ¢’ in Fig. 19 to the form
shown in Fig. 20 is performed by

«7 with which a blade 88 coacts, said blade |
blank at its diagonal center |

striking the
andd starting the fold and presenting it to
ihe nip of the rolls in a manner well known

in machines for folding newspapers and |
The blade 8% 15 car- |

other sheet material.
ried by an arm 89 (Ifigs. 1,2, and 9) mount-
od on n suitably supported rod 90 and hav-
ing a short arm 91 to which is pivoted at 92
s roll 94 engaged by a cam groove 9 in
Jisk 96 on main shaft 49. The lower end of
the bar 93 is formeid er provided -vith a voke
straddling the shaft 49, The rolls 87 are
geared together at 97 (Fig. 2) and

sprocket 99 on shaft 49.

" The blanks, as they are successively folded |

as deseribed to triangular form, are fed

desvn to the arms of an intermittently ro-
cated device which, for purposes of defini-

Sion and not limitation is referred to herein
as the spider. On the way to said ares
from the rolls 87, each blank passes between
two pairs of gnides 100 (Figs. 3. 5, and 9)
and after it leaves the nip of the rolls its
inclined upper edges are engaged by two
«winging pushers 101 and pushed down nto
ihe arms 102 of the spider until its lower
£olded edge comes Lo rest against two rolls
or eylindrieal stops 103 earried by the shaft
104 of the spider. The pushers 101 ave se-

cired 1o o rock shaft 105 (Iigs 103, 4 and |

5y, said shaft having an arm 106 whiely 1s
actunced by a vod 107 provided with a voke
cirnddling the main shaft 49 and having 2
roll 108 (Rig. 1) engaged by a cam 109 on
wiil shaft,  The can actuates the rod and
vock shaft and pushers in their return di-
rection. {he other or.operative direction of
movement heing haparted by a spring 110
cormeeted to said rod and a fixed part of the
{rame. so that the movement of the pushers
when performing their function witl be «
vielding one.

it being understood that T do nof fimit
myself to the number of pairs of spider
arms 102 shown, T will proceed to deseribe
the structure illustrated, in which there are

two rolls |

the upper end of a link or bar 93 which has |

are
dviven by a belt or chain 98 from a pulley or |

a8

eight such arms, in four pairs. Kach arm
comprises two plates to constitute a jaw
and the blank is carried down by the rolls
87 and pushers 101 between the plates of
the two arms standing upright. The two
plates of cach arin are connected so as to
_present a narrow space (o receive the folded
Llank, each arm being pivotally mounted
at 111 (Iigs. 4 and 5 in a radial recess n
an ear 112 carried by shaft 104, there being
four pairs of such yecessed ears. The two
arms of each pair are caused to normally di-
verge as shown in Fig. 4, to cause the proper
shape of the next folds of the blades to be
D attained as presently deseribed, by a spring
| 113 conneeting such {wo arms. To limit the
L ontward spread or divergence of the arms,
| they are provided with heels 114 which con-
D tact with the sides of the ears 112 ar the
L inner ends of the vecesses of the latter. The
| arnis are also provided with outwardly pro-
| jecting fingers 115, which, at certain times
| hercinafter deseribed, ride over fixed cams
, {o eause the two arms of each pair to ap-
| proach each other to permit the folded eup
| to be removed. .
| After the trinngularly folded blank s
| been loeated in the jaws or arms {hat are Bl
| apright position. the spider shaft 13 given
| onesquarier rotation by a * Geneva move-
| ment " mechanism comprising the gears 116,
LT (Figs 1.2 300 and 9).
| earried by main shaft 49, By this move-
L ment the biank s caried to and held in
| horizontal position. for the wing folders to
I turn or fold over the acate-angled portions
of the dobled blunk on Tines defined by the
outer edges of the spider arms 102 At this
time the blank ovcupies the position indi-
ented by the dotled ontline in Fig. 1 which
is a plan view, but not vet folded further
than shown in Fig. 200 To fold or turn in
the corner b a folder 18 (Fig. 4) pivoted at
119 10 o fixed bracket aem and normally held
outwardly by a spring 120. is acted upon by
L aeam 121 on shatft 49 to swing from the dot-
Lol to the full Tine position. This eauses the
corner O o be earried over or folded (sve
Fie. 21) heeause, when the ~pider was mov-
ing to the position fast mentioned, the
doubled blank was earvied dowin, with the
corner part 4 on top of folder arm P8 and
dightly past ity so that when the spider
enme to rest. the corner part 4 was delfected
| apwardly by the then stationary arm 118.
L Before the folder arm 118 reaches the po-
L Gition shown by full Tives Jn IFig. 4, and con-
L sequently hefore the part b tirned therehy is
relonsed from the hold of said arm, the
L next folder 122 turns over the other acute
Caneled portion ¢ (Kigs. 20 and 21) o the
Cposition shown in Ifig. 22, In Fig. 4, the
folder 122 is shown by full lines as not hav-
| ing started from its inoperative position, for
| the sake of clearness in that figure. As a

the latter being
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matter of fact, the folder 122 moves . from f
the full line position partly toward the dot-
ted line position before the folder 118 quite
reaches its full line position.' The folder 122 |
1s & plate or blade carried by a rock shaft
123 mounted in g suitably supported bear-
ing 124 (Figs. 4, 5, 7 and 8) and having |
an arm 125 in the path of movement of‘
a cam arm 126 carried by shaft 49. Ap- ;
other arm 127 of the rock shaft is actuated
by a spring 128 to hold the folder 122 up-
right as shown in Fig. 7, this position being |
determined by a stop 129, until the cam arm
126 causes the rock shatt to move 1o carry |
the folder plate 192 over to the position |
shown in Fig. 8 and by dotied lines in Fig.
4. This results in the hlank being then fold- !
ed as shown in Fig, 2. Iy order that the !
|
|

blank will remain so folded while the spider
makes the next step or one-fourth rotation,
I provide a ﬁag; or holder for each pair of
spider arms.  Fack of said fholders com- |
prises a plate 130 (Figs. 4 and 3) carvied by !
a pair of lugs 131 secured to o rock shaft !

;’

132 mounted at its cnds iy ihe ears 112,
Midlength of the rock shaft is secured g
cam 133 against which a plate spring 134
secured to the hub which carries the eats,
so that said spring will hold the plate 130 |
either toward or away from the plane of the )
spider arms 102, Suitably mounted cuprved
stops 133 Hmit the ontwa g positions of the
flaps or holders.

When the folder plate 129 moves as here-
mafter described to fold the portion ¢ of
the blank on top of the portion b, a small
curved arm 136, projecting from said plate
122, throws the plate 130 down so that the
spring 134 of the latter keeps it i position
to hold the blank in s folded position
while the spider is @iven another step or
one-fourth rotation.  Fach piate or holder
[30 remains in this, its closed position, unti] |
the spider arms Carrving it are woving from
their left hand horizontal position, (Fig. 5)
to the upright position to receive another |
doubled blank from the first folder volls.
When so movine, the outer edge of plate
150 strilkes the tip of a Hxed arm or opener
137 which holds back said outer edge so
that. as the spider continues its movement,
the holder 130 ig sw ang outwardly and its
flat spring 134 holds it open until again
closed by the arm 136 of folders 124,

In Fig. 3, two dotted outlines indicate
blanks in position in the spider arms, the
tipper one showing the doubled blank that |
has just been pushed down into a pair of |
Spider arms, and the lower one showing the |
blank that has been folded us so far de- |

i
|

lower-inverted

position and ready to be stripped from the |
spider arms and have its two lips spread f
and folded against opposite sides of the cup |
to complete it. I¢ the lower, inverted blank |

1,068,584

should now be pulled off from the spider
arms, the spring 113 being depended upon
to yield to permit this to be done, there
would be liability of the cups being torn
or cut while being pulled off. Therefore I
prefer to positively collapse the two lower
arms 102 to enable the stripper mechanism
to remove the folded blank without risk of
Injury., Extending transversely of the frame
of the machine, is a web member 138 (Figs.
1 and 3) having ears 139 provided with camsg
140 (Fig. 6) around which the fingers 115
of the spider arms travel. As shown by
comparing Figs. 3 and 6, when a pair of
spider arms approaches the lower vertical
position, their fingers 115 ride over the parts
of the cams 140 having the greater radius
and cause the arms to approach each other
S0 as to release the folded blank carried
thereby.

The mechanism

which simultaneously
strips the blanks

from the spider arms and

- completes the folding and does the final

creasing will now be described, referring to
Figs. 1, 3, 16, 17 and 18. Four rolls, 141,
142, 143, 144 are provided, each having
roughened or knurled end portions 145
slightly larger than the intermediate por-
tions. The shaft of roll 141 is mounted in
ears of slides 147 mounted in vertical ways
148 carried by web 138 said slides having
cars 146 (Fig. 16). The rolls 141, 142, 143,
144, are connected by two pairs of links 149,
and springs 150 connect the links 149 80
that the front and rear rolls will be held
vieldingly together. To raise and lower
the rolls, T provide a lever 151, pivoted at
152 and having a roll 153 engaged by a cam
1564 on shaft 49, said lever having an ex-
tension 155 provided with a weight 156 to
cause the roll to follow the contour of the
cam. A spring 157 may also be connected
to the lever 151. The operative end of the
lever 151 is formed as a yoke the ends of
which are connected by links 158 to the shaft
of the upper roll 148, Said voke ends also
have slotted connections with the ears 146
of slides 147. The four rolls have pulleys
engaged by a belt 159 driven by pulley 160
on shaft 49, two idlers 161, 162 being em-
ployed, the latter being carried by an arm
163 of a lever 164 pivoted at 165, whereby
the idler 162 serves as a gravity belt tight-
ener that rises and falls with the four strip-
ping rolls,

Mcunted in the shaft of roll 141 is a sep-
arator bar 166 (Figs. 8, 17 and 18) having

L its ends provided with toes 167 adapted,

when the stripping rolls rise, to engage the
lower edge of web 138 so that said separator
will swing in the direction of the dotted
arrow in Fig. 18 In said figure, the view
i5 oppusite to that in Fig. 1. When the
spider is bringing a blank in the condition
of Fig. 22 (but inverted of course) to lower
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vertical position, it is moving in the direc-
tion of arrow , Fig. 18. The lip or flap
d, having been truncated by the removal of
the small triangular piece as
passes over the separator 166 while the
pointed lip or flap ¢ is stopped by the edge
of the separator and the roll 143, Then the
set of stripping rolls and the separator rise,
but owing to the toes 167 being detained by
the lower edge of web 138, the separator
immediately swings and
turning it up against one side of the spider
arms 102, Roll 143 does the same to the
other flap ¢. Continuing to rise until the
upper rolls reach the dotted positions of
Fig. 18, the four rolls, which are being
driven by the belt 159 in the proper direc-
tion, pull or strip the article from the spi-
der arms. The roughened parts 145 of the
rolls do this, and at the same time press and
crease the final folds, the smooth interme-
diate parts of the rolls passing the spider
arms without being spread thercby. As
shown by Figs. 23 and 24, the longer or
pointed flap ¢ overlies the side of the eup
which has several thicknesses, due to the
previously folded parts i and e, while the
shorter or truncated flap # overlies the stde
having a single thickness.

Tt will now be understood that the ma-
chine manufactures eups of the type illis
trated. in Fig. 24 from a guaditiateral
blank, the first fold being on a diagonal Hine
to form a two-ply triangle. as shown by
comparing Figs. 19 and 20. the nmuchine
then folding tlie opposite extremities of the
triangle reversely against the sides of the
middle portion of the triangle, as shown by
comparing Figs. 20, 22 and 23, especially in
connection with the hereinbefore explained
Whien
the parts are so folded the portiens of the
folded extremitics which are not connected
together, oy in other words. the upper edges
of the triangular extremities. are substan-
tially parallel with the middle portion of
the first mentioned diagonal fold, whict
constitutes the bottom of the enp. The
final folding of the flaps d, ¢, as shown i
Iig. 18, results in gurning the angular por-
tions of the, blank in opposite directions
against the oufer faces of the previously mn-
turned  extremitics. In other words. the
machine folds a blanl upen iteelf to form
triangularsend sections and trapezoidal in-
{ermediate sections. edge portions of =said
coctionis being finally folded ever the upper
portieing of the other sections to hold the
folds in position to form a cup. '

What T elaim isi—

1. A machine of the character deseribed,
comprising a cutfer for severing a strip
transversely to ferm a rectangular blank, a

¢older at an angle to the line of eut toy

double the blank on a diagonal line. sue-

I
‘:

deseribed, |

dellecte the flap .

|

S

cossively operated folders to fold the two-
acute-angled ends of the doubled blank, and
means for spreading the two remaining cor-
ners of the blank and folding ther against
opposite sides of the article.

9 A machine of the character deseribed,
comprising a cntter for severing a strip

{ransverselv. a clipper to remove one ceT-
ner of the severed blank, a diagonally
maonnted folder to double the Hlanks, folders
for turning the ends of the doubled blank
against the center portion, and means for
folding the trumeated corner and the cor-
per that was doubled against it over against
opposite sides of the avticle.

4 A machine of the character described
comprising  blank doubling  mechanism,
means for feeding a strip of paper thereto
in a direction substantially at an angle. of
45 degrees. a cutter for severing the strip
hetween the feeding and doubling mecha-
pisms, and means for folding the corners of
the doubled blank.

4. Tna machine of the chavacter deseribed,
Llank doubling mechanisms, means for feed-
ing a strip of paper thereto at an angle, a
cutter for severing the strip, a clipper for
removing a corner of the blank, means for
helding the elipped corner to prevent 1t
{rom following the blank to the doubling
echanism. and means for folding the cor-
ners of the doubled blauk.

5 Tn a machine of the charizter de-
seribed, a pair of intermittently rotatable
arms. means for doubling a blank and as-
<omhling it with said arms when the latter
ape 1n one position, means cobperating with
<aid arms when in another position to fur-
iher fold doubled portions of the blank, and
means for removing the blank from the
avins when the latter are in a third position.

6. A machine of the character deseribed,
comprising intormittently rotatable arms,
means fer doubling a blank on a diagonal
Jine ad inserting it in said arms while the
latter are upright, folders to turn opposite
ends of the doubled blank over while the
arms are substantially horizontal, and means
for folding the remaining corners of the
blank while the arms are in vertical po-
sition.

= A machine of the character described,
comprising intermittently rotatable arms,
means for doubling a blank on a diagonal
line and Jinserting it in said arms while
the latter arc upright, means inclnding

pushers for positively moving the doubled

Wank to position relatively to the arms,

folilers Lo turn opnosite ends of the doubled
Blanlk over while the arms are substantially
horizontal, and means for folding the re-
mmining corners of the blank while the arms
are in inverted position.

& A machine of the character deseribed,
comprising intermittently rotatable arms,
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means for doubling a blank on a diagonal
line and inserting it in said arms while the
latter are upright, folders to turn opposite
ends of the doubled blank over while the
arms are substantially horizontal, a holder
movable with the arms to retain the said
ends in folded position while the arms move
the next step, and means for folding the re-
maining corners of the blank while the arms
are in inverted position,

9. A machine of the character described,
comprising intermittently rotatable arms,
means for doubling a blank on a diagonal
line and inverting it in said arms while the
latter are upright, folders to turn opposite
ends of the doubled blank over while the
arms are substantially horizontal, and
means for folding the remaining corners of
the blank while the arms are In inverted
position, and stripping the folded article
from said arms.

10. A machine of the character described,
comprising intermittently rotatable arms,
means for doubling a blank on a diagonal
line and mserting it in said arms while the
latter are upright, folders to turn opposite
ends of the doubled blank over while the
arms are substantially horizontal,and means
for folding the remaining corners of the
blank whiﬁa the arms are in vertical po-
sition, and stripping the folded article from
said arms, said arms being collalpsible to
facilitate. the removal of the artic es there-
from, '

11. In a machine of the character de-
scribed, a spider having a plurality of pairs
of arms, means for intermittently rotating
it, means for doubling blanks diagonally
and assembling them with the arms while
the latter are upright, folders to turn oppo-
site ends of the doubled blanks over while
the arms are substantially horizontal, and
means for folding the remaining corners
while the arms are in inverted position.

12. In a machine of the character de-
scribed, a spider having a plurality of pairs
of arms, means for intermittently rotating
im]means for doubling blanks diagonally
and assembling them with the arms while
{hie latter are upright, folders to.turn op-
posite ends of the doubled blanks over while
the arms are substantially horizontal, the
arms of each pair being collapsible, and
means for simultaneously folding the re-
maining corners and removing the article
while the arms are in inverted position.

13. In a machine of the character de-
scribed, a spider comprising an intermit-
tently rotatable shaft, a plurality of pairs

‘of arms pivotally supported thereby to

swing toward and from each other, stops
to limit their outward movement, springs
to hold them normally apart, means codper-
ating with said arms for folding blanks car-
ried thereby, strippers for removing the

1,056,564

folded blanks from the arms, and means for
automatically swinging the arms of each
pair toward each other to facilitate the op-
eration of the strippers.

14. In a machine of the character de-
scribed, a spider comprising an intermit-
tently rotatable shaft, a plurality of pairs
of arms pivotally. supported thereby to
swing toward and from each other, stops
to limit their outward movement, springs
to hold them normally apart, means co-
operating with said arms for folding blanks
carried thereby, strippers for removing the
folded blanks from the arms, and means for
automatically swinging the arms of each
pair toward each other to facilitate the op-
eration of the strippers, said swinging means
comprising fixed cams, the arms having
fingers to engage said cams.

15. In a machine of the character de-
scribed, an intermittently rotatable pair of
arms, means for doubling a blank and as-
sembling it with said arms when the latter
are in one position, a pair of folders for
successively acting on portions of the dou-
bled blank while the arms carrying it are
in another position, one of said folders com-
prising an arm movable in 3 plane parallel
with the plane of the carrier arms and the
other folder comprising a plate mounted to
rock on an axis parallel with the line of
the fold to be made thereby, and means for
further folding the blank and removing it
when the arms are in a third position.

16. In a machine of the character de-
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scribed, an internxittentl[\; rotatable series of
1

carriers, means for dou ing blanks to tri-
angular form and inserting them in said
carriers, folders codperating with said car-
riers for folding opposite ends of the dou-
bled blanks on lines determined by said
carriers to convert the blanks into cups, and
strippers for removing the cups from the
carriers.

17. In a machine of the character de-
scribed, an intermittently rotatable series of
carriers, each comprising a pair of arms,
means for successively supplying a doubled
blank to each carrier while in one position,
folders for turning over two portions of
the doubled blank while in the next posi-
tion, and means for completing the folding
of the article while the carrier is in a thir
position and simultaneously removing it
from said carrier. .

18. In a machine of the character de-
seribed, an intermittently rotatable series of
carriers, each comprising a pair of arms,
means for successively supplying a doubled
blank to each carrier while in one position,

‘folders for turning over two portions of the

doubled blank while in the
and means for completing the folding of the
article while the carrier is in a third 08i-
tion and simultaneously removing it from

next position,
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said carrier, said means comprising a sepa-
rator for spreading two flaps or tips of the
partially folded article, rolls, mneans for ro-
tating the rolls, and means for raising and
lowering the separator and rolls.

19. A machine for making cups compris-
ing folders for doubling a quadrilateral
blank on a diagonal line to form a two-ply
triangle, folders for turning the opposite
extremities of said triangle reversely against
the sides of the middle portion of said tri-
angle, and actuating mechanism for said
folders.

20. A machine for making cups compris-
ing folders for doubling a quadrilateral
blank on a diagonal line to form a two-ply
triangle, folders for turning the opposite ex-
tremities of said triangle reversely against
the sides of the middle portion of said tri-

folded extremities substantially parallel
with the middle portion of the first men-
tioned diagonal fold, and means for carry-
ing the blank from the first mentioned fold-
ers to the second mentioned folders.

21. A machine for making cups compris-
ing folders for doubling a quadrilateral
blank on a diagonal line to form a two-ply |

7

triangle, folders for turning the opposite
extremities of said triangle reversely against
the sides of the middle portion of said tri-
angle, with the unconnected edges of said
folded extremities substantially parallel
with the middle portion of the first men-
tioned diagonal fold, folders for turning the
two plies of the remaining angles of t!
triangle in opposite directions against tis
outer faces of the previously inturned ex-
tremities, and means for carrying the blanks
for successive operation by said folders.

99, A machine for making cups compris-
ing folders for doubling a blank upon itself
to form triangular end sections and trape-
zoidal intermediate sections, folders for
turning edge portions of two of said sec-
tions over the upper portions of the other
sections to hold the folds in position to form
a cup, and automatic mechanism for actu-
ating said folders and carrying the blank
from one to the other.

In testimony whereof 1 have affixed my
signattire, in presence of two witnesses.

S. J. CONRAD LUTTROPP.

Witnesses:

F. W. Poweg,
A. W. Hagrisow.
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