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UNITED STATES

1,697,016
PATENT OFFICE,

WILLIAM W. JONES AND ATUGUST C. JAUSS, OF PHTLADELPHIA, PENNSYLVANIA:

FLAT-WASHE FOLDER.

Application filed September 3, 1926, Serial No. 183,418.

Our invention relates to folding machines
for flat articles such as bed sheets, table
cloths, napkins, handkerchiefs and other flat
articles of various lengths and widths which
require folding, after passing through a
laundrying or other finishing process and
having been dried and preferably, though
not necessarily, pressed or ironed.

Our invention is particularly adaptable to
public and hotel laundries, but may be used
in factories where flat articles of various
lengths and widths are manufactured.

The folding of articles of the general class
above noted is usually performed by hand,
and is therefore necessarily slow. The larg-
er articles require at least two persons to
fold each article, and where a great number
of flat articles are handled it requires a con-
siderable number: of persons to keep pace
with the finishing machinery of the estab-
lishment.

Our improved folding machine is adapted

to fold the finished articles at a considerably
increased rate of speed over the hand folding
process, under the care of a single operator,
one machine being adapted to replace, on an
average, ten hand folders, whereby the wage
paid to such a number of hand folders is
saved by the proprietor of the establishment
installing our improved folding machine.
Our improved folding machine may be

employed as a separate machine or it may be -

attached to the delivery end of a mangle, as
desired, and it may be built as a single unit
or in multiple units, in accordance with the
capacity demanded. ' '
Gur mvention further comprises a control
device which is adapted to be attached di-
rectly to the folding machine when used as
a separate machine or to be attached to the
feed end of a mangle when our folding ma-
chiine is attached to the delivery end thereof,
In either instance the article to be folded is
required to travel the same distance from the
control unit to the folding unit of the ma-
chine. ‘
The controlling device is so constructed
that a series of relatively small articles can
be simultanecusly traveling between the con-
trol unit and the folding unit, and as each
successive article reaches the folding unit it
will be dealt with individually thereby.
The details of construction of our folding
machine and its control unit will be more
fully disclosed hereinafter, reference being

had to the
“which: o

Fig, 1is an end elevation of our folding
machine illustrating the position occupied
by the control unit when the folding ma-
chine is to be used separately;

Fig. 2 is a rear elevation of the folding
unit of our invention, comprising in the
present instanee three distinet folding units;

Fig. 3 is a front elevation of our multiple
controlling unit adapted to contvol the in-
dividual folding units Hlustrated in Fig. 2;

Fig. 4 is & plan view of the controlling
unit, shown in Fig. 8;

Fig. 5 is a transverse sectional elevation
of the controlling unit, taken on the line
5—5 of Fig. 3; T

Fig. 6 is 2 section on the line 66, Fig. 5;

Fig. 7 is an enlarged side elevation of the
timing device employed in the controlling
unit; , ‘

Fig. 8 is an end clevation of the device
shown in Fig. 7; :
~Fig. 9 is a transverse sectional elevation
on the line 9—9 of Fig. 7.

Fig. 10 is an end elevation similar to Fig.
& showing one of the sets of timing elements
drawn on an enlarged scale; -

Fig. 11 is a sectional elevation similar to
Fig. 9 showing one of the sets of timing ele-
ments; ‘

Hig. 11° is a

accompanying drawings, ~of

sidé elevasion of one of the

sots of timing elements drawn to the same.

scale as Figs. 10. and 11; and

Figs. 12 to 20 inelusive aré illugtrations
of various details ¢f the invention.

The device illustrated in the accompany-
ing drawings is adapted to fold a flat article
four times. Considering the length of the
article as extending in thie same direction as
the initial feed of the article «nto the ma-
chine, the first fold is made on a line ex-
tending transversely of the article midway
between. the opposite ends thereof, which re-
duces the article to one-half ifs original
length. The second fold is” also: made on a
line extending transversely of the article
nidway between the ends of the initially
folded  article,
one-fourth its original length. The third
and fourth folds are made at right angles
to the fivst and second folds. The third fold
is made on a line extending lengthwise or
longitudinally of the article midway be-

tween the opposite side edges of the bi-
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folded article, which reduces the article to

one-half its original width. The fourth
fold is made on a line extending longitudi-
nally of the article midway between the
opposite side edges of the tri-folded article,
which reduces the article to one-fourth its
original width. .

The first and second folds having to do
with the redaction of the length of the ar-
ticle will hereinafter be referred to as the
longitudinal folds; and the third and fourth
folds having to do with the reduction of the
width of the article will hereinafter be re-
ferred to as the transverse folds.

Owr invention includes a folding umit il-
lustrated in Figs. 1 and 2, which comprises
a frame consisting of end frame members
1 and 2 suitably connected and spaced apart
by suitable members including an angle
beam 8 and supporting beams 4 and 5.

On the end frame 1 is suitably mounted

a variable speed motor 6, the armature shaft-

7 of which is connected to the drive shaft 8
of a speed reduction unit 9, of any desired
type. The speed reduction unit 9 is pro-
vided with a driven shaft 10, which supplies
the power for the folding machine.

The end frames 1 and 2 are provided with
bearings 11 and 12 respectively for a lower
folding shaft 13, and with bearings 14 and
15 respectively for an upper folding shaft

6 .

A folding blade 17 is provided for effect-
ing the first longitudinal fold along the
transversely extending centre of the article.
A folding blade 18 is provided for effecting
a second longitudinal fold along the trans-
versely extending centre of the single folded
article. A folding blade 19 is provided for
effecting a transverse fold in the double
folded article along the longitudinally ex-
tending centre of said article, and a folding
blade 20 is provided for effecting a second
transverse fold along the longitudinal cen-
tre of the triple folded article.

By operating the folding blades in the
above stated sequence, a flat article may be
folded twice longitudinally and twice trans-
versely, and when the article is of extremely
large proportions the process may be re-
peated in ther same manner as above de-
seribed.

The folding blade 17 is pivotally attached
at 21 to one arm of each of a pair of bell-
crank levers 22, 22, which are pivoted on a
bar 23, mounted in the end frames 1 and 2.
The second arm 24 of each bell-crank lever
992 is pivotally attached to a connecting rod
25 extending from an eccentric strap 26
which operatively encircles an eccentric 27
on the lower folding shaft 13, sce Fig. 18.

Tach eccentric 27 is loosely mounted on
the shaft 13 between a pair of collars 28 and
99 secured to the shatt 13. Hach eccentric
27 is provided with a spring pressed cou-

1,697,010

pling pin 80 slidably mounted therein, and
adapted to engage suitable teeth 31 formed
on a flange of the collar 29.

A lever 32 having a wedge shaped end 33
is adapted to ride in a groove 34 formed be-
tween the eccentric 27 and the collar 29 for
engaging the pin 30, and withdvawing it
from the opening 81 in the collar 29. It
will be understood that the shaft 13 is.con-
tinuously rotated by mechanism hereinafter
described. The lever 82 is pivoted to a
bracket 35 secured to the angle beam 3, and
one end of a slidable core 86 of an electro-
magnetic solenoid 37 is pivotally attached to
the lever 32 intermediate the ends thercof.
The solenoid 87 is vrigidly mounted on the
angle beam 3 and is operable by means here-
inafter set forth. A lever 38 is secured to
the pivot bar 28 adjacent each lever 22, and
is connected by a link 89 to the blade 17 as
illustrated in Fig. 1, for maintaining the
blade in a horizontal plane throughout the
reciprocating movement which it receives
when the eccentric 27 is operated.

The blade 17 when operated is adapted to
engage the article to be folded at the trans-
versely extending longitudinal centre there-
of, and to place that particular point of
the article between transverse creasing rolls
40 and 41.

The creasing roll 40 is secured to a shaft
49 rotatably mounted in the end frames 1
and 2, and adapted to be driven by means
hereinafter set forth. The creasing roll 41
is secured to a shaft 43 rotatably -mountec
in journal blocks 44 slidably mounted in the
end frames 1 and 2, the roll 41 being main-
tained in operative contact with the roll 40
by means of springs 45 engaging the journal
blocks 44.

The rolls 40 and 41 co-operate to feed the
single longitudinally folded article to the
second folding blade 18 which is mounted in
the machine and operated by the lower fold-
ing shaft 13 in a manner substantiaily the
same as that described relative to the blade
17,

The blade 18 is adapted to engage the sin-
gle folded article at the transversely extend-
ng longitudinal centre thereof, and to place
that particular point of the article between a
second pair of transverse creasing rolls 46
and 47.

The creasing voll 46 is secured to a shaft
48 rotatably mounted in the end frames 1
and 2, and driven in a manner hereinafter
set forth. The creasing roll 47 is secured
to a shaft 49 rotatably mounted in journal
blocks 50 slidably mounted in the end
frames 1 and 2. The roll 47 is held in oper-
ative engagement with the roll 46 by springs
51, as illustrated in Fig. 1. ‘

The rolls 46 and 47 feed the double lon-
eitudinally folded article over a table 52,
rigidly supported by the beams 4 and 5, be-
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ing assisted therein by means of a %upph,—
mental roller 54 rotatably mounted on the
beam 5.

The double longitudinally folded article
is fed under the lower edge of the first trans-
verse folding blade 19 with its 10%101Lu<li*nl—
Iy e tmdmo m ansverse centre in Tine with
said blade.
a slot 53 for the folding blade 19, ax
double long itudinally folded article to
through to a pair of creasing rolls 56
57.

The folding blade 19 is pivotally aimched
to the end of each of a pair of bell-crank
levers 60 and 61, which are pivoted on bars
62 and 63 vespectively, secured in the frames
1 and 2. The other arms 64 and 65 of the
bell-crank levers 60 and 61 respectively are
operatively connected by a link 66. " The
arm 64 is plvot‘uly connected to the end of
a connecting rod 67 extending i’rom an ec-
centric st-ap 68 encircling an eccentric 69
loosely mounted on the upper folding shaft
16 and operable therchy in & manxner sub-
qtanuaﬂy similar to that deseribed relative
to the eccentric 27 and shaft 13, the oper-
ating solenoid 37* in this putlcuhr in-
stance being rigidly mounted on the sup-
porting beam 5.

The creasing roll 56 is prowdod with
trunnions 69 Lotatably mounted in the sup-
porting beams 4 and 5, and driven in a man-
ner hereinafter set forth. The creasing roil
57 is provided with trunnions rotatably
mounted 1in journal blocks 70, slidably
mounted in the beams 4 and 5. The roll 57
is held 1 operative engagement with the
roll 56 by springs 71.

The creasing rolls 56 and 57 feed
triple folded (commmf of a double longi-
tudinal fold and an initial transverse LQW)
article to the fourth and last folding blade

20 which engages the triple folded article
at its longitudinally extending transverse
centre thereof, and places that particular
point of the triple {folded article between
the creasing rell 56 and a co-operating
spring pressed creasing voll 72 which has
trunnions rvotatably mounted in Jjournal 't
biocks Shdalﬁy mounted in the beams 4
and 5.

The blade 20 is slidably and horizontaily
mounted in guideways forined in the beains
4 and 5, and is provided with a gear rack
73. adjacent each of its ends which meslies
With a gear segment T4 secured to a shaft

75 plvemlly mounted in the beams 4 and 5.
A lever 76 is secured to the shaft 75 and is
connected by a link 77 te one arin of a bell-
crank lever 78 pivoted at 79 on a bar secared
in the end frames 1 and 2. The second arm
80 is connected to the connecting rod
of one of the eccentrics 27 on the lower
folding shaft 18.

Any suitable receptacle may be provided

d the
O puss

¢
and

he table 52 is provided with

the

3

for receiving the fully folded articles as
moy are delivered from the creasing rolls
56, T

Th\, shaft 10 has a splockeb 81 secmed
ﬂ‘“l eon and operatively connected by a drive
chain 82 to & sproclet 83 secured to the shaft
13 by means of which said shzut 18 is con-
tinuous sly rotated. A second sprocket 81
secured on thf‘ shaft 10 is operatively con-
nected by meaus of a drive chain 84 with a
ihi()ck et 85 secured to the shaft 49 which is
ymmded with a sprocket 86 connected by a
drive chain 87 with a sprocket on the upper
folding shaft 16 by means of which the
.Jfoi‘to 42 and 16 are comtmuouqu rotated.
Ao gear wheel 88 seeuved to the shaft 42
meshes with and drives a gear Wheel 89 on
he shaft 43 and a gear 90 on the trunnion
of the roll 46. A gear wheel 91 on the shaft
49 of the voll 47 meshes with the gear wheel

.

90. The 1011 54 ig driven by a sprocket
chain 53 from the shaft 48.
A sprocket 92 on the shaft 42 is opera

tively - connected by a drive chain Wlth a
sprocket 98 on a shaft 94 1otw’ca01y mounted
in hearings on the supporuno beam 5. A
bavel gear 95 is secured to the shaft 94, and
meshes with a bevel gear 96 on the trun-
nion at one end of the roll 56, the trunnion
at the opposite end thereof being provided
with a spur gear 97 which meshes with a
spur gear 98 on the trunnien at one end of
the roll 57 and a gear 99 on the trunnion at
one end of the roll 72.

The folding machine may be operated as

eparate machine or in conjunction with

an ironing or ﬁnishing machine and in
either case an article to be folded is first

passed under a control unit 100, for the
folding machine, and conveyed from the
control unit to the first folding blade 17 by
nieans of a series of spaced t‘zpes 101.

Ag illustrated in Fig. 1, the tapes pass
around rollers 102, 103 and 104 journaled
in' o supplemental frame 105 attached to
the end frames 1 and 2, and a roller 106
rotatably mounted on an extension of the
end frames 1 and 2. A series of holding
tapos- 107 pass avound the roller 103 a voller
104> adiscent the roller 104 and g rvoller
cent the roller 106, and co-operate

108 adia
with the tapes 101 to convey the articles
from the controlling unit to the first fold-
ing blade 17, a mudﬂ plate 109 being secured
to the end frames 1 and 2 for Gllldln(" the
articles a
blade 17.
Referring to igs. 8, 4 and 5,a supporting
frame in the form of a plate 110 is provided
and three control units ‘OO 100* and 100" are
suitably mounted thereon. The frame 110 is
adapted to be attached dlrectly to the fold-

ing machine, as illustrated.in Fig. 1, or it
may be provided with standards 111 1, 111 by

means of which it may be mounted at the

across the path of movement of the
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feed end of a mangle or other finishing ma-
chine,

The control unit t, as shown in Figs. 3 and
4, 1s equipped to govern a folding “machine
L aving three distincs folding umts however,
when an extre emely wide ar ticle is Lo be folil.
Ld. the control units 100, 100* and 100" are

caused to function as a bmo]e control wnit
undm the control of the unit 100 an d, in g0
doing, the three folding units are coordi-
mtely and synduonouslv onelcm” as @ sin-
gle unit, the two outer nits being adapted ¢
o (1‘~'S1£ut the central unit to proper ly perform
the first and second folds and to remain 1dle
Whllc the central unit performs the third
and fourth felds, as will be more fully dis-
closed hereinafter.

For oper ating a single folding unit under
control of a slnole control unit, we have
chosen the central unit of each series for the
purpose of e"maimmm

Lach control unit is equipped, in the pres-
ent instance, with four vomplgte sets of tim-
ing elements which permit four different
articles to be passing through the conveying
belts from the control unit to the f(ﬂdmo
unit at one time, and by this means each ar-
ticle will be folded mmvﬂmlly swwhen it
reaches the folding unit. For the purpose
of successively ope: a’{um the timing ele-
ments, each control unit is emuppm with a
clutch mechanism Whlm is under direct con-
trol of a single operating element which is
adapted to engage each successively Inserted
article. The clutch mechanism 111}10b10'18 to
start the operation of each of the four sets
of timing elements in succession, which times
the passage of each resp ecmxe article 1n
transit and subs“auenﬂy effects the operation
of the folding mechanism when the article ar-
rives at a point with its transs uloelvv extend-
ing longitudinal centre opposite the folding t
blade 17.

Fach control unit comp:i ies sectional end
frames 113 and 114 spaced apart by means
of tie rods 115. A conﬁnuously u)hulﬂo
shaft 116 is ommbly mmm ed in the end
fixed central portions of the frames 113 and
114, A gear wheel 117 is secured to the
shaft 116 adjacent the outer side of the end
1)1atﬂ 113, and a second gear 118 is secured
to said shaft adjacent the inner side of said
end plate 113.

The four sets of timing elements are il-
lustrated at A, B, C and D on Figs. 8 and
and are constricted as identical intercha g
able units or sets. Hach set is provided wit
a continuously driven shaft 119, see lﬂfm
10 and 11, suitably mounted in 1emovaole
sections 113* and 1149 of the end frames 113
and 114 respectively, and a pair of gear
wheels 120—121 is secured to each shaft 119
adjacent the inner side of the end plate 113%,
the gear 120 meshing with the gear 118 on
the shaft 116. Each shaft 119 has secured

1,697,010

side of the end
for purposes herein-

thereto, adjacent the outer
plate 1144 o gear 122
atter set forth,

Each timing set is plr)wded with a rock
shaft 123 having a segment 124 secured to
its end adjacent the end plate 1134, and a
second segment 125 loosely mounted on said
shan intermediate the said end frame and
first said segment 124. A tiip arm 126 ig
adjustably secured to (he rock shaft 193 in-
termediate the end plates 113* and 1142, and

v Loothed seginent 127 is secured to said rock
Chaft adja cent the inner side of the end plate
1142,

A serew shait 128 has one of its ends uni-

rsally mounted in-the end frame 1147, anc

1ts opposite end rotatably mounted in a
sleeve 129 which surrounds the screw shaft
128. The sleeve 129 is plowded with an
extensicn 129%, Fig. 12, which DlO]“Cto
through a scomentm slot 130 in the end
frame 113 , and is ]oun naled in a forked le-
ver 131 pivoted at 132 to the end frame 113~
The sleeve 129 1s provided with a gear 133
which is adapted to mesh with either the
gear 118 or the gear 120,

The screw shaft 128 has a Lomhed seg-
ment 134, secured thereto adjacent the end
plate ‘14‘, which is adapted to engage the
teeth o, the segment 127 on the 1ock shaft
123. 'The se’vmeuf 184 engages a stop pin
135 on the end frame 1148, “and is mSLllmtw
held thereagainst by a sprmo 136. By this
means the screw shaft is nounaﬂy held
against rotation in one dlrectlon and pev-
mitted partial rotation in the opposite di-
rection.

‘The sleeve 129 is slotted at 137, as shown
in Kigs. 11 and 12, and a tr Lwelmo trip block
138 is mounted on the threaded shaft 128
and ac(mted to be moved therealong when
the sleeve is rotated. The normal 1nactive
position of said trip block 15 adjacent the
end frame 1142, as shown in Hig. 12.

The gear 183 and cons ‘qucntly the sleeve
12‘1) are held in their inactive position, il-
lostrated in set 13, Flig. 8, by means of the
joUo\ ring mechanism :

The forked lever 131 is provided with
prongs 139 and 140.  The prong 139 engages
one side 141 of the segment 120, Whmh 18
held against the said prong by a spring 149
in the foll OWIng manner :

The spri ing 1/‘) has one of its ends at-
tacheJ to the plate 118* and its opposite end

tached to a pin 143 on the segment 124 and
nomnl‘y lies at, one side of the rotational
centre of the rock shaft 123. The segment
124 is provided with projections 144 and
145. "The projection 144 engages o pin 146
projecting from the as

1“.

loose segment 190
shown in set B, Fig. 8, and in Fig.
Pivotally atta wehed to the prong 14 0 of the
lever 131 1s a slotted link 144 TA pin 148
is adapted to the slot 149 of the hnk 147,
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and is secured to a bell-crank lever 150 piv-
oted at 151 to the end plate 113% The oppo-
site end of the bell-crank lever 150 has a
roller 152 rotatably mounted thereon which
engages the face of a clutch wheel 153,

The clatch wheel 153 is provided with a
cam projection 154 which; when the wheel
is rotated, is adapted to engage the roller
152 and therehy Tock the bell-crank lever
150, whereby the pin 148 engages the end
of the slot 149 in the link 147, and in so do-
ing the lever 131 is rocked, moving the end
of the prong 139 thereof along the side 141
of the segment 125 until said prong end
clears the outer end of saild side 141 and
enters a noteh 155 formed thereon. Move-
ment of the lever 131 carries the sleeve ex-
tension 129° into such a position in the slot
130 that the gear 133 on said extension
meshes with the gear wheel 118, thereby ro-
tating the sleeve 129 and the trip block 138.

Rotation of the trip block 138 on the non-
rotating screw shaft 128 causes the' trip
block 138 to move, from its inactive position
at the end of the slot 187 adjacent the end
plate 1142, longitudinally of the said screw
chaft 128 and toward the. trip arm 126 on
the rock shaft 123, immediately upon the
operation the bell-crank lever 150 which oc-
curs at the time the leading edge of the ar-
ticle to he folded passes under the control
unit 100, thus the timing of the folding unit
is started. -

The advance edge of the article to be
folded, in passing under the control unit
100, strikes the single operating element of
the clutch mechanism, as above stated, see
Fig. 6, which comprises a pair of rollers
160 rotatably mounted in the forked lower
end of a rod 161 which is pivotally attached
to one end of a clutch operating lever 162,
pivotally mounted on the end plate 115

The operating lever 162 Is pivotally at-
tached to the frame member 118* and at 163
to the hub of a wheel 164, having two series
radially projecting arms 165 and 166. The
arms of each series are disposed in spaced
parallel planes relative to cach other, and
are adapted to be alternately engaged by ¢
voller 167 votutably mounted on a clutch
pawl 168 which in twrn Js pivoted to the
clutch wlhieel 153, , E

The clutch pawl 168 is adapted to engage
the tecth of the gear wheel 117, and thereby
rotate the clutch wheel 153, a soring 169
Deing provided to hold.the pawl in contact

with the teeth of the wheel 117, and, prior-

{0 the operation of the lever 162, is hormally
held out of engagement with the wheel 117
by one of the arms 165. When the lever
162 is operated the arms 165 are moved. out
of the plane of rotation of the roller 167,
permitting engagement of the pawl 168
and wheel 117, and the arms 166 are moved
into said plane of rotation to disengage the

5

pawl from the wheel and hold it in such
position, while the article to be folded is
passing under the control unit 100. When
the vear edge of the article to be folded
passes from under the measuring rollers
160, the operating lever 162 and consequently
the wheel 164 are moved in an opposite di-
rection, thereby moving the arms 166 out
of the planc of rotation of the roller 167
and the arms 165 again into said plane.

"The operation just described effects the
operation of one set of timing elements for
the particular article which has just passed
under the control unit, and when another
article is placed on the conveyer belts the
clutch will function in the same manner,
but on the next successive set of timing ele-
ments of the timing unit and so on for each
individual article.

The first mentioned release of the pawl
168 and its engagement with the wheel 117
causes the cam wheel 158 to be rotated and
the cam 154 thereon to engage the voller
152 on the bell-crank lever 150, and the en-
gagement of the wheel 133 with the wheel
118 as above described. The cam thereafter
passes from under the roller 152 and . is
brought to rest by the arm 166 engaging
the pawl roller 167 and disengaging the
pawl 168 from the wheel 117, tnder a cam
roller 170 votatably mounted on a second
bell-crank lever 171 which is pivoted at 151
to the end plate 113=

The second arm of the bell-crank lever 171
rotatably supports one end of a screw shaft
179 which has secured thereto a gear 173
and when the bell-crank lever 171 1s rocked
as above described the gear 173 meshes with
the continuously rotating gear 121 thereby
rotating the screw shaft 172 as long as the
cam 154 is under the roller 170 of the bell-

-crank lever. When the rear edge of the ar-

ticle to be folded passes from under the
measuring rollers 160 the arm 166 is ‘moved
from under the roller 167, as above de-
seribed, the cam wheel 153 and cam 1564 are
moved permitting the bell-crank lever 171
to be rocked to its normal rest position by a
spring 174 and rotation of the screw ghaft
172 ceases.

The opposite end of the screw shaft 172

“is rotatably mounted in a slotted sleeve 175

which has'a reduced circular extension 175
which is rotatably mounted in a lever 176
and projects through the end plate 114 adja-
cent the outer face of which a gear wheel
177 and a gear wheel 178 are each secured
to the sleeve extension 175° for purposes
hereinafter set forth. .

Mounted on the screw shaft 172, within
the slot in the sleeve 175, is a traveling trip
block 179 which normally lies at the end of
the said slot adjacent the end plate 1147, and
when the screw shaft 172 is rotated the trip
block 179 is carried longitudinally of the
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screw shaft and stops within the said slot
when retation of the screw shaft ceases.
Rotation of the screw shaft 172 begins when
the advance edge of the article to be folded
passes under the control unit 100 and stops
when the rear edge of the article passes
thereunder, thns the length of the article

1s measured by the distance traveled hy the

trip block 179.

As the article to be folded is conveyel
from the timing unit to the folding unit,
the trip block 138 continues to move longi-
tudinally of the serew 198 and toward the
trip arm 126 which it finally engages and
in so doing the rock shaft 123 is turned and
with it the segment 124. The projection 145
on the segment 124 strikes the pin 146 on
the segment 125 thereby tirning said seg-
ment 125 until the edge 180 theroot engnges
the prong 140 of the aim 131, thereby turn-
ing the arm on its pivot and disengaging
the gear 133 from the goar 118, A camming
acticn between the edge 180 and the end of
the prong 140 causes the arm 131 to be
moved until the said end of the prong 140
is engaged by a notch 181 formed in the
cdge 180 of the segment 125. The power for
sald camming action is supplied by the spring
142 having been moved across the cenirs of
the rock shaft 123 when said shaft was
turned and the projection 145 on the seg-
ment 124 engaged the pin 146 on the seg-
ment 125. : :

Movement of the prong 140 into the notch
181 causes the arm 181 to move the gear 133
into mesh with the gear 120 which rotates
the sleeve 129 in the opposite direction and
in so doing the block 138 reverses its direc-
tion of travel in the slot 187 of the sleeve
129 aleng the screw shaft 128, and toward
the end of said slot 187. The block 183
finally engages the end of the slot 137 and
thereby locks the sleeve 129 and the shaft
128 together as a unit. Rotation of the
sleeve and shaft as a unit causes the toothed
segment 134 to be turned against the action
of the spring 186, which causes the teeth of
the segment 134 to engage the teeth of the
segment 127, thereby rocking the shaft 123
and the segment 124, the projection 144 of
which engages the pin 146 on the segnient
125 which turns the segment 125, releasing
the mnotch 181 from the prong 140 of the
arm 131 and causing the edge 141 of the geg-
ment 125 to engage the proang 139 of the
lever 131, thereby moving the gear 133 ont
of mesh with the gear 121, the prong 139
finaily entering a notch 141* formed in the
edge 141 of the segment 125 and thereby
maintaining the shatt and the sleeve 129 in
a neutral quiescent position.

The above described operation takes place
while the article to be folded is being con-
veyed from the timing unit to the folding
unit and the locking of the siceve 129 :

Y
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shaft 128 is effected just as the advance edge
of the article registers with the folding
blade 17 of the folding unit. As above
noted, the trip block 179, being driven at
a definite speed, has registered the length of
the article and stopped. Rotation of the
toothed segment now effects operation of
mechanism adapted to divide the article af
its transversely extending longitudinal cen-
tre, thereby effecting the first fold.

The lever 176, in which the extension 175
of the slotted sleeve 175 is rotatably mount-
ed, is pivoted to the end plate 114 at 876
and 1s notched at 182 to receive the end of
a lateh 183 which is pivoted: on the rock
shaft 123. The toothed segment 134 hay o
lip 164 which, when the sogment ig rotated,
engages one end 185 of o lever 186 loosely
mounted -on the extension 175% The olher
end of the lever 186 is provided with a noteh
187 which engages the latch 183,

gag A spring

188 maintains the lever 176 and the latel
183 in position and a spring 189 maintains
the lever 185186 in position.

As the segment 134 is rotated and engages
the lever 185, the lever 185—186 is turned,
using the notch 187 and the point of the latch
1683 as a fulcrum. The lever 176 is also
turned on its pivot and carries the exten-
sion 175" and the gear 177 with it until
the gear 177 engages the gear wheel 122 at
which time the latch 183 engages a notch
190 in the lever 176 and thereby maintains
the gear 177 and 122 in operafive engage-
ment with each other.

Engagement of the gears 177 and 199
causes the sleeve 175 to be rotated and there-
by feed the trip block 179, which has meas-
ured the length of the erticle, in a veverse
direction, and at a speed double the theas.
uring speed which causes the measuring
trip block to travel the measured distanca
in half the measuring time, and by this
means the position of the first fold in the
article is determined.

When the measuring trip block 179 again
reaches the end of the slot in the sleove
175, adjacent the end plate 1147, jt engages
a lug 191 on the lever 185 and rotates fhe
lever 185186 until a lip 192 thereon en-
gages a lever 193, which is pivoled on the
shaft 119, The lever 185—186 continues to
rotate until the end 185 engages the lateh
183 and disengages it from the noteh 190 in
the lever 176, whereafter the spring 188 ro-
turns the lever 176 to o position wherein
the latch 183 again engages the notch 182
in the lever 176, and the gear 177 is dizen-
gaged from the gear 129.

When the lip 192 engages tho lever 193
and rotates it around the shaft 119 a second
arm 194 of said lever 193 engages a pin
195 on a wheel 198, loosely mounted on
the shaft 116, and thereby rotates the wheel
196 on the said shaft. The wheel 196 has
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pivotally attached thereto one end of a
push rod 197, the opposite end of which is
shdablv mounted in 2 braclket 198 secured to
the end plate 114%, a spring 19“ being con-
fined around the rod 197 and between a
collar 200 thereon and the said bracket 198,

by means of which the said red 197 and thc

wheel 196 ave returned to their inoperative
position. :

Movement of the push rod 197 causes
said 1‘od to engage the teeth of gear wheel
201 Wu'(,n is loo%ly mounted on o shaft
202. The gear 201 is provided with a tooth-
less por rtion 203 to permit fre :ﬂmtron of
a continuously driven pipmion 2(}1 and when
he gear 201 is engaged by the push rod
197 1t is rotated into a ‘po%ii;ion causing en-
gagement between the tn(ﬁh of the pinion
204 and the teeth of the wheel 201 \\hmn
is thereafter votated by the pinion until
the said toothless portion 203 again aligns
with said pinion.

Secured to the gear 201 1s one element
205 of an electric switch. . The element 205
is constructed of non-conducting material,
and 1s provided in its face with an insert
of conducting material 206. Spring con-
tacts 207, 08 normally engage the non-con-

ducting element 205, and when the gear 201

and switch clement 205 are rotated the in-
sert 206 is brought into engagement with
the centacts 207 “and 208 and an electrical
circuit is thereby completéd hetween the
two spring contacts 207 and 208.

The element 205 is mounted on the gear
201 in such a manner (see Fig. 9) as to
permit Cncular %fhustment there cb%v» een
and the position of the insert 206 remuvn
to the spring contacts 207 and 208, when the
untoothed portion 203 of the gear 901 is
adjacent the pinion 204, is thes eby con-
trolled, which controlls the length of time
pnrlmtud to elapse after-the gear 201 starts
to rotate and before the insert 206 engages
the contacts 207 and 208 to effect the oper-
ation of the folding blade 17 by the en-
ergization of the electro-magnetic device
which operates the blade.  In this particular
instance the insert 206 would be seb mme-
diat ‘1\7 (1(1](10011* the contacts so that the
blade would be operated “immediately
upon achmi:ion of the 201.

The electric cire just mentioned i3
a series cirealt including g a source of elec-
trical energy, the ccil of the-electro-mag-
netic devicn which functions to effect oper-
ation of the folding blade 17 and the two
spring conbacts 207 and 208. Closing of
the circuit between these two spring con-
tacts causes the said electro-magnetic de-
vice to perform its function and the article
ther e)y receives its first fold at the trans-
v;:rsuy extending longitudinal centre there-
o

oar

The pinion 204 is driven from the shaft

7

116 by means of sprockets 209 and 210 and
a sprocket chain 211.

During the period of time in which the
gear 177 is in mesh with the con tinuously
1'f>fatmo gear 122 on the shaft 119 the gear
wheel 178 is in mesh with and driving a
gear wheel 212 secured to an extension on
a sleeve 213 in which is another measuring
trip block 214 which rides on a non-rotating
gerew shaft 215 and measures the length of
the initially folded article.

The slotted sleeve 218 is provided with a
set of levers 176%, 185%, 186* and a latch 183*
identical in construction and operation with
those deseribed in connection with the opera-
tion of the sleeve 175, When the lever 185
186 is votated to velease the gear 177 from
the gear 122 the lip 192 thereof engages the
lever 185% and throngh the co-opera ative op-
eration of the lever 186* and latch 183* the
direction of travel of the measuring trip
block 214 is reversed by causing a gear 216,
which 1s integral with the gear 212, to be
weshed with the contmuously driven gear
192, and thereby rotating the sleeve 213.in a
reverse direction at double the speed it
traveled "in the forward direction. The
measuring block thereby approaches and
finally engages the lug 191 of the lever
185*-186" and the lip 1990 engage the lever
193* which, through the lever 194° and pin

1982, causes the Wn“el 196 to be rotated and

Co‘}&cqucnﬂy operate a switch 2054, 2078,
208 This switch 1s similar in construction
to the one described relative to the folding
blade 17. 1In this instance, however, the in-
sert 206* is set a greater distance away from
the comtacts 2072, 208 which permits the
peint of the initially folded article at which
the second fold 1s to be made to travel from
the gripping line of the first folding rolls 40
and 41 to a point adjacent the second fold—
ing blade 18, before the clectrical circuit i
closed to opemtc the blade 18. The clo sing
of said circuit effects the operation of the
electro-magnetic device which functions to
effect the subsequent operation of the second
folding blade 18 whereby the initiqlly folded
article is folded at the transversely ex-
tending longitudinal centre thereof. Con-
tinued rotation of the lever 185%, 186 causes
the gear 216 to be disengaged from (he gear
122, and the rotation of the sleeve 913
stop 1)0(1

In order to determine the correct longi-
tudinal extending transver se centres of the
article, the control unit 100 is provided with
adjustable gages 220, 920 which are attached
one torone end of cach of a pair of slide bars
221, 221, The slide bars are provided with
gt ar rack teeth 222 which mesh with a com-
mon pinion 224 on a shaft 225 rotatably
mounted in the lower edge of the supporting
beam 110, said beam also having suitably
formed guideways for the slide bars 221
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The shaft 225 has a mitre gear 226 secured
thereto which meshes with a similar gear 227
secured to one end of a measuring screw
shaft 228 votatably mounted in the end
plates 113" and 114* of the control unit. A
trip block 229 rides on the measuring screw
shaft 228 intermediate said end phtcs and
within a slotted sleeve 230. The slotted
sleeve 230 has a projection 230* on which is
secured a lever 231 having a pin 232 adapted
to be engaged by .a slott ed link 233, the op-
posite end of which is pivotally attached at
234 on one arm of the bell-crank lever 150.

The folding blade 19, which forms the ini-
tial transverse fold in the ‘xhlcle, is posi-
tioned in alignment with the central shaft
116 of the control wmit 100 and, Whon the
operator places an article to be folded on
the conveying bmtsﬁ it 1s placed Mumnurmq
to each side of the centre and one of the
gages 220 is placed at each longituc unaﬂy
e\tuuhno~ edge thereot. it will be undes-
stood that movement of one of said gages
through the rack 221 thereotf and the com-
mon Dpinion 224 will move the other of said
gages an equal distance relative to the centre
and by this means, when an avticle is being
gaged and is flat on the conveyor belts with
a gage at each edge thereof, it is automati-
cally centered velative. to the folding
blade 19.

t will be understood that the gages 220
are moved manually. The oof‘mtm in plac-
ing an avéicle in the L]‘lchll"e, to be folded,
grasps the opposite corners of one end of the
article and spreads the article on the belts
101. As the operator moves these corners of
the article in opposite directions to straight-
en the ferward edge of the article he also

grasps the gages 220, 220 and moves them in
()1)1}0%1% dlocbop‘* at the same time as the
forward edge of the avticle is being straight-
ened.

Movement of the gages 220 causes the
measuring trip block 229 to be moved a defi-
nite distance along the serew shaft 223, and
when the advance edge of the article passns
under the econtrol unit 100, mLMnQ a subse-
quLnt operation of the bell-crank | fevor 150,
the sleeve extension 230" is rocke <f, thereby
causing a cam 235 ihm eon to ride to a }1]011

spot 936 on a leven 237. 18
hiv ted on a shaft ¢ " 58 one end of \ﬂnc h is
wmeJV mounted in the end 113~
Loosely mounted on the she 8 is a gear
"5‘) which meshes with a sccond gear 240
rotatably mounted on the Im'ﬂl' 237 and when

saded is rocked the i 9“’) ig bmehL
into engagement \\1”1 ﬂ\e C

E e L\\ TR {)

1\](1

iover

{amno g 121 on the shaft

n qvu 1 by the ca

shaft rew shait on which is
mounted a trip block 241 and a dlotted suaexe
249 in w hmd the block 241 travels. One end
of the sieeve 242 is rotatably mounted on the
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shaft 238 and the oppoolte end of the sleeve
1s provided with an extension 2492* mounted
in the end plate 114® in a manner to permlt
both rotation and latcral movement of the
d(@i'e relative to the said end plate. The

econd end of the shaft 238 is mounted in the
400\ e 242 in a manner hereinafter deseribed.
The sleeve 242 is secured to the gear 239 and
the shaft 288 is held against rotatlon in and
by the lever 237. The | block is moved longi-
tndinally of the screw shaft within the
slotted sleeve 242 when the gear 239 is ro-
tated and such rotation of the gear and
sleeve and the movement of the bloclx 241
continues until the block finally engages the
trip arm 229 on the shaft 228 which rocks
the shaft 228 and moves the cam 235 into a
ression 236* in the arm 237. The arm
3 ig then turned on its prOu 238 by a
spring 244 which disengages the gear 240
from the gear 121, and Lhe sleeve 242 and
Dlock 241 theleby ave brought to a quiescent
state, fheleby registering the correct posi-
tion to make thc second transverse fold in
the article.

The ﬁrQ transverse fold is formed Imme-
diately after the doubly longitudinaliy fold-
cd article 1s delivered h‘om the creasing

olls 48 and 47 onto the table 52, and the
ing of this fold is effected in the follow-
g manner: While the trip block 214 is
being moved in its revorse direction within
and b the slotted sleeve 218, through the
gear 916 meshing with the contmhoasly ro-
tating gear 122, the gear 216 is also mesh-
ing with and rotating a gear 245 secured
to the extension of a slotted sleeve 246 in
which is slidably mounted a timing trip
block 247 and a non-rotating screw shaft
248. Such rotation of the sleeve 246
moves the block 247 longitudinally there-

of until the gears 216 and 122 are finally
d sengaged by operation of the lever 185,
1“6 8 Whelem)(m the hp 192¢ ot the lever
s engages a lever 1850 rotatably mounted
ihe extension of the Jlecvo 246 and
through a lever 176" and latch 183" the
gear 945 is dis sengaged from the gear 216
and inmediately engaged with the “continn-
ous },y 1otaimfg gear 192 which reverses the
hirection of 1‘:“\'\1 of the block 247 in the
civeve 246, and ca A0S said block 247 to travel
i mm} it finally engages the lug

91% of the lever 185" causing the lever 18.)"
86* to rotate until the lip 192" strikes the

ver 198 and operates a switch 205, 207",
3%, and causes the electro-magnetic devme,

4y effects the opemhon of the folding
) LQ, to mnchon in & manner as abovo
ibed. Continued rotation of the lever
ges tne lip 192" to engage the
eturn the elements to their
Thus the first transverse
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engages a lever 185¢ rotatably mounted on
the extension of sleeve 242 and through the
train of levers .185° 186° and latch 183° a
gear 250, which is secured to the extension
of the sleeve 242, is caused to mesh with the
continuously driven gear 122, whereby the
block 241 is moved from the quiescent posi-
tion, above described, in a direction toward
the lever 185¢, 186¢, finally engaging the lug
191¢ on the lever 185° and rotating it into
contact, first with a lever 193° and subse-
quently into contact with the latch 183°
which disengages the gear 250 from the
gear 122 and restores the elements to their
normal positions. Engagement of the lip
192¢ with the lever 193¢ effects the operation
of a switch 2035¢, 207, 208, and the subse-
quent operation of the electro-magnetic de-
vice which effects the operation of the fold-
ing blade 20, thus the second transverse fold

is formed in the article which completes the

folding thereof. However, if the article is
extremely large it may be passed through
the folding machine a second tiime to recelve
an additional four subsequent folds, as
above noted. :

We have described above the operation
of the central control unit 100 which con-
trols the central folding unit of the folding
machine. It will be understood that each
of the contrel units 100> and 100°, posi-
tioned at either side of the control unit 100,
function in a manner identical with that
above noted, and by means of which the
folding units, positioned at each side of the
central folding unit, ave likewise identically
operated relative to the central folding
unit. '

Tn some instances, it may be desired to
fold an article which is of a width greater
than the extreme length of the folding
blades of .any one single folding unit, and
in order to fold such an article, mechanism
is provided whereby the three folding units
function as a single folding unit in effect-
ing the first and second longitudinal folds,
and the central folding unit alone functions
to effect the first and second transverse
folds. In such instance, the three folding
and timing units function synchronously to
effect the first and second longitudinal folds,
each in a manner identical with the descrip-
tion of operation above noted, and there-
after the mechanism of the two side fold-
ing units and the two respective control
units 100* and 100 therefor, which effects
and controls the transverse folding of the
article, are each caused to become ineffective,
and the mechanism of the central units
functions alone to effect the said transverse
folds in the article. '

Referring to Fig. 8, it will be noted that
the slide bars 221—221 of the central con-
trol unit 100 extend to each end of the sup-

9

porting beam 110, which will permit the
gages 220220, attached thereto, to be cor-
respondingly moved to each end of the sup-
porting beam 110, and thereby permit an
article of a width substantially equal to the
length of said supporting beam to be folded.
The bars 221, 221 of the central unit 100
are respectively mounted in upper and lower
guideways 800, 301 carried by the support-
ing beam 110 adjacent one longitudinal edge
thereof; and the bars 221, 221 of the units
100* and 100" respectively are mounted in
similar guideways 800%, 801* carried by the
supporting beam 110 adjacent the opposite
longitudinal edge thereof, (see Fig. 20).
The slide bars of the control units 100* and
100° are relatively short, and permit the
gages 220 to be extended into relative posi-
tion including a width substantially equal
to the length of one of the folding blades 17.
The respective bars 221 of the units 100°
and 100 being short and at no time extend-
ing beyond the center of the beam 110 are
conveniently carried in the opposite ends
of the guideways 3002, 801* ‘without inter-
fering with each other.

In addition to the mechanism above de-
sceribed, each of the control units 100* and
1000 are provided with a double armed lever
260 pivoted to the end plate 114. One of
the arms 260° of the lever 260 lies inter-
mediate the gear wheel 245 and the end plate
114°, and engages the inner side of said gear.
The gear 245 1s splined to the circular ex-
tension of the slotted sleeve 246, and a spring
261 encircles said extension and is confined
between the outer face of the gear 245 and
a collar 262 secured to the outer end of the
said circular extension, which maintains the
gear 245 in a plane consistent with the plane
of the gear wheels 122 and 216 with which
the gear 245 alternately meshes.

The second arm 260° of the lever 260 en-
gages the outer end of a rod 263, see Fig. 17,
which is positioned and adapted to slide in
a counter-bore formed in and concentrically
with the circular extension of the sleeve
949. A head 264 is formed on the rod 263
and is positioned in the slot of the sleeve
949, intermediate the block 241 therein and
the end of said slot adjacent the end plate
114, The adjacent end of the screw shaft
938 is journaled in a counter-bore 265 in
the head 264, the counter-bore being of suffi-
cient length to permit relative longitudinal
axial movement between the rod 263 and the
end of the shaft 238. V

Upon each operation of the block 241 in
the sleeve 942, and as it approaches thé end
of the slot therein and the lug 191° on the
Tever 185¢ during its reverse travel in the
sleeve, the block 241 first engages the head
964 and slides the rod 263 longitudinally out-
ward, thereby turning the lever 260 on its
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pivot and causing the arm 260° to move the
gear 245 out of the plane of the gears 112
and 216, against the action of the spring 261.

If an article of extreme width is to be
folded, the gages 220 of the side control
units 100* and 100° are moved toward each
other as far as possible, which causes the
trip arm 229 controlled thereby to occupy a
position immediately adjacent the inner face
of the end plate 114*, When the bell-crank
lever 150 of each of the three control units
100, 100* and 100" are each synchronously
operated by the advance edge of article
passing under the said control units at one
and the same time, the sleeves 230 of the
three units are synchronously rocked, caus-
ing rotation of the sleeves 242. Tt will here
be noted that the gages 220 of the central
control unit have been moved to the outer
longitudinal edges of the article and the
trip 229 controlled thereby has been moved
along its screw shaft 228 a corresponding
distance, while the gages 220 of the outside
control units have been moved to a central
position, and therefore the trip 229, con-
trolled by each set of gages of these outside
units, has not been moved from its position
adjacent the end plate 114.  Initial rota-
tion of the sleeves 242 of the outside units
causes the block 241 thereof to immediately
strike the corresponding trip arm 229, and
thereby arrest the rotation of the sleeve 242
which consequently does not permit the gear
245 to be moved to the plane of the gears
112 and 216 by the spring 261, which pre-
vents subsequent operation of the transverse
folding blades 19 and 20 of each of the side
folding units. The sleeve 242 of the central
control unit, however, continues to rotate
and thereby advance the trip block toward
the remotely positioned trip arm 229, and
the central control unit thereby functions to
effect the transverse folding of the article
as above described.

It will be here understood that when the
three units are operating independently the
block 241 of each sleeve 242 moves away
from the head 263 of the rod 262 and toward
the trip arm 229, which has been moved to a
remote position on the screw shaft 228, by
operation of the gages 220 of that particular
unit in gaging the width of the particular
article that the unit is independently han-
dling, at the time. This action permits the
rod 262 to slide inwardly, the lever 260 to be
rocked on its pivot and the gear 245 to be
moved into the operating plane of the gears
112 -and 216, under the influence of the
springs 261. :

To prevent sagging of the article to be
folded, between the tapes or conveyers 101,
101 where the article is engaged by the roll-
ers 160, we provide a pair of presser rollers
275, 275, one at each side of the rollers 160
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and in engagement each one with one of the
tapes 101, as shown in Fig. 6. The vollers
275 are rotatably mounted in the forked end
of a lever 276 pivoted to the supporting beam
110, as shown in Fig. 5. Kach of the rollers
275 is composed of material having high
frictional qualities, such as rubber or the
like and prevent the said saggeing under the
weight of the operating rollers 160, 160 by
frictionally gripping the adjacent portions
of the article between the tapes 101 and said
rollers 275. :

The main shaft 116 of each of the control
units 100, 100* and 100" is provided with a
mitre gear 277 adapted to mesh with a sim-
ilar gear 278 secured to a shaft 279 rotatably
mounted in bearings 280, 280 secured to the
supporting beam 110.. A sprocket 281 is
secured to the shaft 279, and is driven, in
the present instance, by a sprocket chain
282 from a sprocket 283 secured to the shaft
284 on which the conveyer roller 106 is
secured. The shaft 284 is driven, in the
present instance, from the shaft 43 by suit-
able chain and sprockets 285, 286 and 287
respectively.

The screw shaft 228 of each timing set
A, B, Cand D has a gear 290 secured thereto,
adjacent the outer face of the end plate 1142,
which meshes with a gear 291 loosely
mounted on the main shaft 116 and whereby
rotation of the main screw shaft 228 is
transmitted to the screw shaft 228 of each of
the timing sets.

We claim:

1. In apparatus for folding flat articles,
a, folding unit adapted to recelve said flat
articles and comprising a folding blade adapt-
ed to fold a flat article upon itself atl its
transversely extending longitudinal centre;
a second folding blade adapted to fold the
initially folded article at the {ransvercely
extending longitudinal centre of the folded
article; a third folding blade adapted to fold
the doubly longitudinally folded article at
the longitudinaliy extending transverse cen-
tre thereof; a fourth folding blade adapted
to fold the trifolded article at the longitudi-
nally extending transverse centre of the first
transverse fold; and a single timing device
for effecting the operation of the said fold-
ing blades successively at the points and in
the order above noted and in timed rela-
tion to each other.

2. In apparatus for folding flat articles.

a folding unit adapted to receive said flat
articles and comprising a folding blade adapt-
ed to fold a flat article upon itself at its
transversely extending longitudinal centre;
a second folding blade adapted to fold the
initially folded article at the transversely
extending longitudinal centre of the folded
article; a third folding blade adapted to
fold the doubly longitudinally folded article
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at ‘the longitudinally -éxtending transverse
centie thereof; a fourth folding blade
adapted to fold the trifolded article at the
longitudinally extending transverse centre

of the first transverse fold; a single timing

device for effecting the operation of the said
folding blades successively at the points.and
in ‘the order above noted and in timed rela-
tion to each other; and means for conveying
the article through the folding operations

3. In apparatus for folding flat articles,
a battery of folding units capable of inde-
pendent operation upon individual articles
to be folded, whereby said articles are folded
twice longitudinally :and twice transversely;
a separate control unit for each of said fold-
ing units, by means of which the said fold-
ing operations are effected; means for co-
oxdinating the operation of said control
units, whereby the entire battery of folding
units may be caused to perform the longitu-
dinal folding operations ef a single article,
as a single unit; and means for causing the
transverse folding elemernts and the respec-
tive control umits of all but one of the bat-
tery of folding wunits to become inactive and
the transverse folding of said articies to
be effected by the -one remaining folding
unit.

4. In apparatus for folding flat articles,
a folding unit adapted to receive and to fold,
individually and in succession, separate
articles; a control unit for said folding
unit; means for -conveying the articles in
succession from the control unit to the fold-

ing unit; a series of timing mechanism sets

in each control unity clutch mechanism in
gaid control unit adapted to operate said
timing sets in succession; and a single op-
erating element for said clutch 'mechanisin
adapted to be successively engaged by the
articles to be folded as they are fed te the
‘apparatus.

5. In apparatus for folding flat articles, a
folding unit adapted to xeceive and fold,
individually and in succession, a plurality
of separate articles; a remotely situated
control unit for said folding wmt; mecha-
nism for gaging the longitudinal dimension
of the individual articles and mechanism for
gaging the transverse dimension of the in-
dividual articles, as they pass said contrel
unit; a series of interchangeable timing
mechanism sets in sald control unit, adapted
to be successively operated by said gaging
mechanism to register the gaged propor-
tions of the said articles; means for convey-
ing the articles in succession from the con-
trol unit to the folding unit; means in each
set of timing mechanism for timing the
travel,of the article registered thereby, from
the control unit to the folding unit; and
mechanism in each timing mechanism set
for effecting the operation of the elements
of the folding umit in successive timed re-

11

lation to each other, to fold the registered

article.

6. The combination with mechanism for
folding a flat article longitudinally and
transversely, of means for gaging the length
of the article, means for gaging the width
of the article, a single timing device for said
longitudinal and transverse folding mecha-
nisms comprising means for registering the

length of said article operable by said length -
gaging means, means for registering the

width of the article operable by said width
gaging means, and means controlled by said
registering means for timing the successive
operations of said folding mechanisms in ac-
cordance with the registered proportion of
the article.

7. In apparatus for folding flat articles
the combination of a folding unit compris-
ing a plurality of blades adapted to fold an
article delivered to sald unit, a timing unit
comprising a plurality of screw shaits, a
plurality of blocks adapted to travel ve-
spectively on said screw shafts for timing
the folding operations of said blades, and
means associated with each serew shaft and
its cooperating block for controlling the op-
eration of another of said screw shafts and
its cooperating block to effect successive op-

eration of said folding blades in timed rela- .0:

tion to each other. ;

8. In apparatus for folding flat articles
the combination of a folding unit compris-
ing a plurality of blades adapted to fold an
article delivered to said unit, a timing unit
comprising a plurality of screw shaits, a
plurality -of blocks adapted to travel re-
spectively on said screw shafts for timing
the folding operations of said blades, means
associated with each screw shaft and its
cooperating block for controlling the oper-
ation of another of said screw shafts and
its cooperating block to effect successive op-
eration of said folding blades in timed re-
lation to cach other, means for conveying
an article from said timing unit to said fold-
ing unit, an element adapted to engage the
article as it passes sald timing unit, and
means operatively connecting said element
with one of said screw shaft mechanisms for
timing the passage of the article from the
timing unit to the folding unit prior to
starting the operation of the next successive
screw shaft mechanism.

9. In apparatus for folding flat articles
the combination of a folding unit compris-
ing a plurality of blades adapted to fold
an article delivered to said unit, a timing
wnit comprising a plurality of screw shafts,
a plurality of blocks adapted to travel ve-
spectively on said screw shafts for timing
the folding operations of said blades, means
associated with each screw shaft and its co-
operating block for controlling the opera-

tion of another of said screw shafts and its -
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cooperating block to effect successive oper-
ation of said folding blades in timed rela-
tion to each other, means for conveying an
article from the timing unit to the folding
unit, a gaging element adapted to engage
the article as it passes said timing unit and
to remain in contact therewith throughout
the Iength of the article, means controlled

by said gaging element for effecting the op-
55 fun) &

eration of one of said blocks in one divec-
tion relative to its cooperating serew shaft
for registering the length of the article,
means operatively connecting said gaging
element with another of said screw shaft
mechanisms for timing the travel of the
article from the timing unit to the folding
unit whereby the travel timing bleck is
moved in one direction relative to its screw
shaft, and means for reversing the direction
of movement of said travel timing block
whereby said block will effect operation of
sald registering block in a reverse direction,
said registering block in turn effecting op-
eration of the next succeeding screw shaft
mechanism and the remaining screw shaft
mechanisms will be successively operated to
effect operation of said folding blades in like
succession.

10. In apparatus for folding flat articles
the combination of a folding unit compris-
ing a plurality of blades adapted to fold
an article longitudinally and transversely,
means for gaging the length of the article,
means for gaging the width of the article,
a timing unit comprising a plurality of
screw shafts, a plurality of blocks adapted
to travel on the respective screw shafts for
timing the folding operations of said blades,
means operatively connecting said gaging
element with one of said screw shaft mech-
anisms for timing the travel of the article
from the timing unit to the folding unit,
means operatively connecting said length
gaging element with another of said screw
shaft mechanisms for registering the length
of said article, means operatively connect-
ing said width gaging means with another
of said screw shaft mechanisms for regis-
tering the width of said article, and means
associated with each of said screw shaft
mechanisms adapted to effect operation of
an adjacent screw shaft mechanism at the
completion of its own operation, and means
operatively connecting said  screw shaft
mechanisms with said folding blades, where-
by said blades are operated in succession
and in timed relation to each other to fold
sald article substantially as described.

11. In apparatus for folding flat articles,
the combination of a folding unit compris-
ing a plurality of folding blades, a solenoid
adapted to operate each respective blade, a
timing unit comprising a plurality of
screw shafts, a plurality of blocks adapted
to travel respectively on said screw shafts,

1,697,010

means for gaging the length of an article
to be folded, means for gaging the width of
the article to be folded, means operatively
connecting the length gaging means with one
of said screw shaft mechanisms for regis-

tering the length of the article, means oper-

atively connecting the width gaging means
with another of said screw shaft mechanisms
for registering the width of the article,
means asgociated with each of said screw
shaft mechanisms for effecting operation of
another of said screw shaft mechanisms
whereby said screw shaft mechanisms are
operated in predetermined succession, an
electric switch associated with and oper-
ated by each of said screw shaft mechanisms
and connected to the respective solenoids for
effecting operation of said folding blades
successively and in timed relation to each
other, and means connected to said length
gaging means for starting the said succession
of operations when an article is fed to the
apparatus.

12. In apparatus for folding flat articles,
the combination of a folding unit compris-
ing a plurality of folding blades, a solenoid
adapted to operate each respective blade, a
timing unit comprising a plurality of screw
shafts, a plurality of blocks adapted to
travel respectively on said screw shafts,
means for gaging the length of an article
to be folded, means for gaging the width of
the article to be folded, means operatively
connecting the length gaging means- with
one of said screw shaft mechanisms for regis-
tering the length of the article, means oper-
atively connecting the width gaging means
with another of said serew shaft mechanisms
for registering the width of the article,
means associated with each of said screw
shaft mechanisms for effecting operation of
another of said screw shaff mechanisms
whereby said screw shaft mechanisms are
operated in predetermined succession, an
electric switch associated with and operated
by each of said screw shaft mechanisms and
connected to- the respective solenocids for
effecting operation of said folding blades
successively and in timed relation to each
other, each switch comprising a pair of fixed
contacts, a rotary element, a movable con-
tact carried by said rotary element and
adapted to be moved into engagement with
said stationary contacts, means for adjust-
ing said movable contact relative to said
rotary element whereby the time of engage-
ment of said movable contact with said
fixed contacts may be varied to vary the time
of operation of the respective folding blades,
and means connected to said length gaging
means for starting the said succession of op-
erations when an article is fed to the ap-
paratus.

13. In apparatus for folding flat articles,
a folding machine comprising a plurality
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of folding units adapted to function inde-
pendently each folding unit comprising a

. blade for folding an article longitudinally

and a blade for folding the article trans-
versely, a timing device comprising a plu-
rality of timing units each of which is
adapted to control one of said folding units
and comprising a plurality of screw shafts,
a plurality of blocks adapted to travel re-
spectively on said screw- shafts for timing
the operations of said folding blades, means
associated with each screw shaft mechanism
for effecting the operation of another of said
serew shaft mechanisms whereby the said
screw shaft mechanisms ave successively op-
erated to effect successive operation of said
folding blades, a length gaging element as-
sociated with each of the cooperating fold-
ing and timing units for gaging the length
of an article and operatively connected to
one of the screw shaft mechanisms thereof

13

whereby the longitudinal folding of the ar-
ticle is controlled, means associated with
each of the cooperating folding and timing
units for gaging the width of the article and
operatively connected to one of the screw
shaft mechanisms thereof whereby the trans-
verse folding of the article is controlled,
and means controlled by each of said width
gaging means adapted to render the trans-
verse fold timing screw shaft mechanism
of the respective timing unit inactive,
whereby the longitudinal folding blades of
the entire machine may be operated as a unit
to fold an article of extreme width, and the
transverse folding of the article may be
performed by the transverse folding blade of
but one unit of the machine while the trans-
verse folding blades of the remaining fold-
ing units remain quiescent.
. ~ WILLIAM W. JONES.
AUGUST C. JAUSS.
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