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e —m me

20 all whom it may concern:

. Beit known that I, Gustav KvLen, s sub-
Ject of the King of Prussia, residing at Leip-
zig-Lindenau, éemlany', have invented cer-

tain new and useful Improvements in Fold-

ing-Machines, of which the following is a

10
15

<D

30
35

40

specification. .

~In previous folding machines a single
stack of paper is employed from which the
sheets are carried to folding rollers one after

the other by means of a suitable carrying

mechanism.

. According to the present invention sheets |
are fed alternately from two separate stacks |

to the same folding mechanism.” In the com-
plete embodiment of the invention illus-
trated, the stacks of paper are arranged at
opposite sides of  the folding apparatus and
pneumatic suction rods operating according
to a well known principle are used for con-
veying the sheets from the stacks. These,
however, do not constitute the entire means
Tor advancing the sheets, but they bring the
sheets only to transporting rollers which are
arranged near and pzfra,lfelto the folding
rollers; whereupon eertain pressure rollers ar-
ranged above the transporting rollers are
lowered on to the latter so as to press the

sheet against them and cause it to be further

advanced until it lies over the folding rollers
at the middle of the machine. During-this

action of the transporting rollers the suction -

rod which has carried the sheet to the trans-
porting rollers returns to its sta,rtin% position
I order to pick up a new sheet, and the suc-
tion rod at the opposite side of the machine
moves torward simultaneously in order to
carry its sheet to the transporting rollers ly-

~ Ing between its stack and the folding rollers,

whereupon the pressure rollers at this side of
the machine are lowered to grip the sheet
upon the transporting ‘rollers. Thereupon

- from .this side of the machine a sheet is

45

shoved over. the folding rollers while the
sheet previously brought between these fold-
ing rollers from the other side has been
folded and further advanced. o

The folded sheet is conveyed to the under

side of the transporting rollers and by means

80
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of lower pressure rollers is pressed upon the
under side of the transporting rollers so as to
be carried forward sidewise thereby until it
lies over a second pair of folding rollers which

are arranged at right angles to the first pair. 1 _
h - carry it to the table ¢® and over the gage at

Thus with a single folding mechanism (or
succession of folding mechanisms for effect-

—

——

| ing successive folds) the output of the ma-

chine is doubled (that is compared with ma-
chines using a single feeding mechanism)

since the folding mechanism may be oper-

ated at twice the speed of the mechanism for

' picking up and feeding the separate sheets

thereto.
. A folding machine embodying the inven-
tion is shown in the accompanying drawings.

Figure 1 shows the machine in side eleva-
tion; Fig. 2 is a vertical longitudinal section
of the same on line A—A of Fig. 3; Fig. 3is &
transverse section on the line B—B of Fig. 2;
Kig. 4 is a horizontal section on the line C—C
of Fig. 1; Figs. 5 to 11 are sepgrate details
partly on an enlarged scale. =~

Referring to the embodiment of the inven-
tion illustrated, there are provided on oppo-
site sides of the main frame a platforms on
tables b arranged to slide up and down, being
gutded by attached rollers ® working in
guides @’.  The tables carry stacks b of the

sheets to be folded. The lifting of the top

sheet of each stack is effected in any known
or suitable way such, for e:{amlple, as by
means of suction rods ¢ extending trans-

versely of the machine and provided with

mouth. picces ¢. The rods ¢/ are connected
with swinging arms ¢* by means of links ¢
and are thereby alternately carried from the

stack to the central part of the machine and

back to their starting positions so that when

one suction rod is in position to lift a sheet

from its stack the other rod stands near the
muddle of the machine. Thus the two suc-
tion rods simultaneously move to the right
or to the left. The simultaneous operation
of the twc pairs of swinging arms ¢ 1s effect-
ed by aslicﬁﬁ\g rod.¢* which is in engagement

shaft «® and which is reciprocated by such
canm, 1ts movement being transmitted to the
swinging arms ¢* by means of links ¢* (see
Figs. 1 and 3). Each suction rod ¢’ is offset
or cranled at its ends and the bent ends arée

carried in rollers ¢® by means of which they

are supported upon the upper faces of rock-
ing rails d arranged at opposite sides of the
machine and along which the suction rods are
moved back and forth. .

~ The tilting rails d are pivoted-upon pins ¢’
ou the frame a and effect a lowerine of the
suction rod oa the staclk of sheets and & rais-
ing of the rod with the attached sheet to

on said table (and preferably adjustably ar-
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with a curved groove ¢® in a cam ¢’ on the -

100

105

110



. réﬁgéd ther.'éonﬁ,’:énd- ;) SeCOﬂd'Ioweriﬁg' .updn.:f-l'a,ﬂjf of ;_ea,'Ch other,a casing being -pi‘dﬁded
~ the table. The desired movements of the

 that their lower corner which is toward the
“corresponding swinging arms ¢* lies almost |
~ exactly in line with the center of the rollers

10

 side, and Fig. 7), and thus against the pres-

engaged by the groove of a cam @°.

rails d are effected from the shaft a* by means
of slotted links d? embracing the shaft and

*

¢®, so that the mouth pieces ¢ may be turned
about their rear corners (Fig. 2, right-hand

- sureof a spring ¢! (Figs. 8 and 9) whichat one

. qp
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end is fastened to the link-¢® and at the other
end to the suction rod ¢/, and which 1s
strained in such a direction as to turn the
‘cranked end of the suction rod ¢’ until its pro-
- jection ¢'* strikes against the stop ¢®. In
this position the suction mouth Eieces stand

ey are low-
ered upon the to% sheet -of-paper. '

th ]

as in Fig. 6 and in this position t

~ The tilting of

- of the crank lever ¢ is connected by means of

~ forward edge of the uppermost sheet (Iig. 2,
 right-hand side, Fig. 7) jets of air are blown
~ through blowing nozzles f” against the upper
sheet of the stack in order to effect the re- |
~ lease of the uppermost sheet from those lymg ed or _
o " 7 | tated by means of a chain drive ¢*, which lat-

‘ter is driven by means of pinions ¢, ¢* (see

TFig. 4), the latter being driven by a gear g°on

the shaft a®. The gear ¢° is driven by a pm-
ion * (Fig. 1) on the main shait . he
‘alternate upward and downward movement
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2 link ¢ to a second crank lever ¢ which is
- operated by means of a rod ¢’ which is recip-

~ rocated by means of a cam e* on the shait a*. |
While the mouth piece thus receives a back-

ward swinging movement and bends pr the
i

immediately thereunder.
"~ The sucking of the air out of the suction

‘rod as well as the introduction of compressed
sir into the blowing nozzles f” is effected by
 means of a pump f which may be as shown a
~ double acting piston pump set 1n operation.

by means of a gear wheel f*. The wheel /*
may be rotated by means ot a pinion 13 on

the main shaft a®.

~ Since the suction and the p‘réssuré- for the
suction mouth pieces and the blowing nozzles
of each related pair must be effected at the |

same time, the operation of the pump is used

to obtain this effect. The vacuum at one
side of the piston is connected with the suc-
‘tion rod, and the pressure at the opposite

side of the piston is connected with the blow-
ing nozzles. Since the suction mouth pieces
and blowing nozzles at one side of the ma-

chine work alternately with the correspond- -

ing members at the opposite side, 1t is neces-

 sary that the pump shall be alternately con-

60

nected to the mechanisms at opposite sides.
This intermittent connection is efiected by
© means of a valve f*, Figs. 3, 10 and 11, the |

stem of which is oscillated and the valve is of
- the rotary plug type provided with two sets

 of ports, the ports of each set arranged angu-

The suction mouth pieces ¢ are so arranged |

¢ mmouth pieces is effected
by means of a crank lever ¢, the\upper end of
which is slotted so as to form a fork which |
embraces the suction.rod ¢/. The other arm

with six ports. The two upper ports 72, f*

of a pipe with the suction memniber at the

port ¢'° with the left-hand suction pipe ¢’.

! The pump is thus alternately connected with
‘the right-hand pair or with the left%hand pair

of devices.

lie over transporting rollers g suitably mount-

ranged on shafts ¢’ which are suitably ro-

of the pressure rollers b may be effected by

folding knife 4 mounted in guides ¢® on the
frame @ of the machine and moved upward

~ The sheets as th_ey .-':3,1_'.6 lifted a',_re. 'altérﬁately'
| carried by the mouth pieces ¢ toward the mid-
dle of the machine and to a point 'where they

__65
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are connected respectively with the upper = o
and the lower ends of the pump cylinder
| (Fig. 3). 'The port ¢° is connected by means

70

right of the machine, and the port f®iscon-
nected through another pipe with the right-
‘hand blowing nozzle f”, while at the other
side of the frame the port f7 is connected
| with the left-hand blowing nozzle f” and the

 The operation of the valve is effected by
‘meansof alever /%, Fig. 2, which hasatoothed
engagement with a sector on the valve spm-
dle, and which at its opposite end is engaged

with a rod 71 the latter being operated bya
“cam f™ on the shaft a® so that for each half
revolution of the shaft the valve spindle 1s. =
turned Shrough a quarter of a revolution. .

8

ed upon the frame @. While the suction
mouth pieces hold a sheet over these rollers
g, pressure rollers i are lowered on to the =
| transporting rollers so as to hold the sheet 95 -

‘between the rollers ¢ and h and so that the
sheet will be advanced by the rotating rollers
¢ to the middle of the machine, until it strikes
a gage ¢f. 'The transporting rollers g are ar-

100
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‘the mechanism shown in Fig. 5. Levers A* -
| connected with levers I/ are oscillated by a
cam ¢* which carries on its periphery a curve
for effecting the desired movements.

110

The sheet placed at the middle of the ma- .
‘chine and against the gage a* is forced be-
tween the two folding rollers & by meansof a

115

and downward by means of cams 4* and the
connecting rods4’. The folding rollers k fold

the sheet together and shove it with its folded - :

edge forward into the guides ¢’ which like-

the folded sheet is carried sidewise under the

| rollers'g.” The rollers pass through the upper

one of the guides, so that the folded sheet can

120

| wise may be provided with a gage a’. The
‘guides a® are curved in such direction that

be pressed against the under side of the roll-

l ers ¢ by means of the lower pressure rolls /, :
whereupon the. rollers g further advance the
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gunde, or against a gage @’.  In this position
the sheet hes over a second pair of folding
rollors #, which are arranged at a richt angle
to the first pair of folding rollers &, and under

a folding knife m belonging to these second

rollers.  This knife is carried on arms 1’ and
1s ratsed and lowered by means of the lever
m* which 1s operated by the cam m? on the
_ The folding knife m
resses the sheet, which has already been
olded once, between the rollers n, which
grasp the sheet and conduet it to any suit-
able table (not shown). The second fold is
at right angles to the first. The lower pres-

sure rollers [ are pressed against the trans-

porting rollers ¢ by means of angle levers I’

operated by cams I* on the shaft 5. The
second folding rollers n are also driven from
the shaft ¢® through a pinion »’ and conical
pintons 7¥; while thefollding rollers £ receive
their movement from the previously de-
scribed chain gearing ¢*.  The sheets may be
conducted from the second pair of folding
rollers to a third folding mechanism similar
to the second, or in fact through any number
of folding mechanisms acting successively.
In order to maintain the stack of sheets al-
ways at the same height necessary for the
suetion rod, the tables b supporting the
stacks 0* are slowly raised by means of a

ratchet b* operating a spindle %

4()
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The operation of the machine is as fol-
lows:—TI'rom the two stacks of sheets 5 the
suction rods ¢ alternately lift a sheet and
carry 1t over the transporting rollers ¢, where-

~upon the pressure rollers & are lowered upon

the corresponding vollers ¢, so that the sheet
15 gripped between the rollers 2 and ¢, and is
therefore shoved over the middle of the ma-
chine to the gage «*. During the forward
movement of one sheet by its suction rod, the
other suction rod moves backward in order

to etfect the movement of the next sheet |

from the other stack. The sheet which is
laid u%mn the middle of the machine is
pressed between the folding vollers & by the

Talling of the folding knife 7, and is led out of

the folding rollérs into the guides a®. But
before it is released from the rollers &, the

‘sheet with its folded edge is pressed by the

pressure rollers [ from below against the roll-
ers « at the left side of the machine, and is

further advanced until its edge strikes the
The second folding knife m ar-

gage a’. .
ranged m a plane at right angles to that of
the first folding knife 4, presses the sheet
aiong a line at right angles to the first fold

anto the space between the rollers », out of
which the now cross-folded sheet can be con-

aucted and stacked. Any-additional num-
ber of folds may be provided, as previously
explained, before the sheets are stacked.
While the suction

the second pair of folding rollers.

ch

‘sheet until 1t strikes againsi the end of the | first sheet over the first pair of folding rollers
returns to its starting positton 1 order (o
- pleck up a new sheet and carey 1t forward, the

other suction rod moves fTorward and brings
from its side a new sheet over the fivst pair of
folding rollers, while the sheet first {olded has
been further advanced m the meantime to
_ Ironi the
second pair of folding rollers the sheet may

be conducted to additional folding rollers as

desired. .

Though I have described with great par-
ticularity of detail a certain specific embodi-
ment of the invention, yet it is not to be
understood therefrom that the invention is
limited to the specific embodiment disclosed.
Various modifications thereof in detail, and
in the arrangement and combination of the
parts, inay be made by those skilled in the
art, without departure from the invention.

What [ clann 1s:— -

1. A machine for folding single sheets one
after another from stacks of sheets, said ma-

chine including in combination & folding

mechanism, & transporting mechanism at
each of two opposite sides of said folding
mechanism, said transporting mechanisms
operating alternately to cach other and
adapted to transport a sheet to said folding
mechanism, and a suction rod at each side
adapted to pick up a sheet from a stack and
carry 1t to the corresponding transportine
mechanism, said suction rods operating al-
ternately toeach other, whereby sheets are fed
alternately froin opposite sides and folded one
after another by the said {folding mechanism.

2. A folding machime including i combi-
nation a central pair of folding rollevs /4,
transporting roliers ¢ at each side of said
folding rollers, pressure rollers & above said

transporting rollers, two suction rods ar-

ranged to carry sheets alternately to the
transporting vollers at opposite sides of the
folding rollers, said transporting rvollers ar-
ranged to further conduct the sheets to a
position over the folding rollers, and a rising

70
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and falling knife for forcing the sheet be-

tween the folding rollers.

3. A folding machine including in combi-
nation a folding mechanism including foldine
rollers, transporting rollers at opposite sides
of sald folding mechanism and adapted to
transport sheets to a position over said fold-

mg rollers, means for conducting folded

sheets fromn between said rollers to the under
side of the transporting rollers at one side of
sald folding mechanisi, and means for press-
g such folded sheets against the under side
of the transporting rollers under which they
are conducted. _ .

4. A folding machine iucluding in combi-
nation a central pair of folding rollers #,
transporting rollers ¢ at cach side of said fold-

rod which has carried the i ing rollers, pressure rollers & above said trans-

115



| 'pt)'f'ting rollers, two Su;(jtion'rods, afranged 1;6
- carry sheets alternately to the transporting

rollers at opposite sides of the folding rollers,

- sald transporting rollers arranged to further

 conduct the sheets to a position over the
folding rollers, and a rising and falling knife
for forcing the sheet between the folding
‘rollers. R o

|- witnesses.

1 Witnesses:

.In Wi_.t_ilqss Wh_ereﬂf,:I'h_aV_e_ here’unto.signédj o
my name in the presence of two subscribing 10

. GUSTAV KLEIM.

Jurrus GIESECKE,
- WALTHER DALICHAN.
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