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This invention relates to sheet feeding mecha-
nism for use in conveying paper or like sheets
to sheet operating machines of all kinds and it
has for its object to previde mechanism enabling
the feed of the sheets to be performed in one
and the same machine in a timed or untimed
manner as may be required under accurate auio-
matic control. For example in the conveyance of
sheets to what are generally known as mixed
folding machines, which embody the two prin-
ciples of folding known as knife and buckle fold-
ing Ly the presence therein both of knife fold and
buckle fold sections in any desired order it is
important when sheets are to be folded in such a
machine by both buckle fold and knife fold sets
or by the latter alone that the sheets fed thersto
should be properly timed, whereas no timing is
required or necessary when buckie fold sets of
the machine alone are taken into use.

With that object in view the invention con-
sists broadly speaking in the provision of an
adjustable controlling device which is asscciated

with the feed mechanism proper so that by a-

suitable pre-adjustiment the time interval a sheet
takes in travelling to a particular sheet operating
device or through a number of such devices may
be properly controiled whereby in the case of a
mixed folding machine for instance the sheets
would be timed to synchronize with the knife ac-
tion when the latter alone or both principles of
folding are used or the device may be rendered
inoperative when no timing of the sheets is
required.

In order that the invention may be more clear-

ly understood a constructional embodiment there-

of will now be described by reference to the ac-
companying drawings in which:

Fig. 1 shows ir a side elevational view its ap-
plication by way of example to a “mixed” sheet
folding machine embodying buckle fold sections
and knife fold sections as now in frequent use.

Figs. 2 and 3 are part sectional detail views of
an adjustably controlled feeding mechanism ac-
cording to this invention as shown in Fig. 1 but
drawn to a larger scale.

Fig. 4 is an enlarged fragmentary sectional
view of the buckle fold mechanism shown in
Fig. 1. ) -

The machine illustrated in Fig. 1 includes a
sheet-pile feed table A, a sheet feed table B and
sheet folding devices C. The sheet folding de-
vices comprise a buckle-fold section {0 having one
or a plurality of fold plates !, for producing one,
two or three so-called paraliel or legal folds and
knife fold sections {2 and 13 for effecting con-

(L 270—32)

secutive cross folds in the sheets which are singly
conveyed thereto over the feed table B through a
caliper D thereon being initially fed from the
sheet pile §4. The buckle and knife fold sec-
tions are of well known construction and require
no detailed description herein. It is pointed out,
however, that in order to selectively produce one,
two or three parallel folds by the buckle fold
section 18, as desired, the fold plates {§ may be
slidably mounted and have pivoted thereon de-
flectors, as disclosed, for example, in United
States Patent No. 1,534,885, These deflectors are
indicated in Fig. 4 at {42, and there is also shown
therein a guide 14® for directing the sheets from
the buckle fold section {8 to the belts or tapes
f4c of the knife fold section 18. The sheet pile
{4 is supported upon =& pile table 15 which is
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automatically raised in known manner in ac-

cordance with the feed of the sheets as will here-
inafter be briefly described. The feed of the
sheets one by one from the sheet pile §4 to.the
conveyor table B is effected by sheet feed mechs-
nism of the rotary suction type which in the in-
stance shown comprises a rotary suction head
16 of the well known type as fully shown and
described in United States Patent No. 1,672,412.
The sucticn head is mounted upon a shaft 7
which is journalled in bearings in the side frames
18 and extends transversely of the machine im-
mediately above the sheet pile 14.

The movable parts of the machine may be
driven from any suitable source of power herein
shown as.an electric motor (4% the rotor of which
is connected by a belt {44 with a pulley 14 that
is fixed on a drive shaft 16! having suitable driv-
ing connections, including a chain 8’, with the
shaft 7.
{2 and 2 are driven by any suitable means from
shaft §4f. The folding knives of said sections
derive their operation in one direction from the
shaft {4f through the usual cam operated means
for this purpose, and are spring operated in the
opposite direction as customary in this type of
mechanism. When the buckle fold section only
is employed, the knife of fold section 13 is held
up in an inoperative position by a stop 148 and
the folded sheets are delivered by the belts or
tapes 8¢ onto a stacking table or pan 14h se-
cured to the machine in any suitable manner.
The stop 48 is pivoted on said machine to swing

inwardly under the head for said knife and hold -

it in inoperative position, as shown in Fig, 1,
and tc swing outwardly from said head and en-
able the knife to operate when the fold section
13, including said knife, is employed.

The rollers of the knife fold sections.
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To cause the rotary suction head to seize and
comb off the topmost sheet of the pile I8 an
intermittent suction effect is produced in the
orifices 19 of the suction head 16, Fig. 3. For
this purpose the suction head communicates with
a valve-controlied chest 28 which is connected to
a main suction pipe 21 the latter being exhausted
by a suction pump 22, Fig. 1, of usual type. The
pump 22 is connecied to the suction pipe 2i by
flexible connectors 23 between which are inter-
posed & manually operated air relief valve 24
and an automaticaily operated air relief valve 27.

As shown in greater detail in Figs. 2 and 3
the housing 25 of the valve 27 is mounted on a
limb of the table frame {8 below the correspond-
ing extremity of the suction head shaft 17 and
in vertical alignment with the latter. The hous-
ing 25 is provided with connections to the suc-
tion pipe 2! and air relief valve 24 respectively
and also an air inlet 26 which is controlled by the
valve 21 which in the instance shown is a spring
loaded mushroom valve. The stem 28 of the valve
27 extends upwardly through an air-tight pack-
ing gland 29 and serves to carry the loading
spring 30 which comprises a helical compression
spring held between a nut of the gland 29 and a

retaining collar 31 which is pinned to the valve

stem 28. The valve 21 is thus normally held
closed as shown in the drawings. The valve stéem
28 extends upwardly beyond the collar 31 and at
its upper extremity carries a bifurcated bearing
bracket 32 in which is journalled a cam-follower
or runner 33 adapted to engage the contour of
a cam disc 34 the latter being loosely mounted
on the shaft {7 adjacent the extremity thereof.
The cam 34 is provided in its outer face with a
series of holes or notches 38 here corresponding
to the number of buckle fold plates present (in
the instance shown three) spaced at equal radial
distances from the center of the cam and if de-
sired indexed or numbered say: 1, 2, 3 as shown
in Fig. 2. Each of these holes 38 by its position
bears a definite relationship to the operating
faces on the cam and its use predetermines a de-
finite function of the latter as will be hereinafter
more fully. explained.

A crank-like bracket 385 is keyed to the ex-
tremity of the shaft {7 adjacent to the cam disc
34; at a point offset from the axis of the shaft
the bracket carries a spring plunger pin 36 which
is adapted to register with the holes 38 in the
cam 348. As shown more particularly in Fig. 3,
the plunger pin 36 under the influence of a helical
spring 864 is urged to enter any of the holes 38
when in register therewith and is provided with
a knurled Jisc or knob 37 whereby the pin may be
withdrawn from the hole in which it is plugged.
‘An inwardly extending pin or lug 37* is secured
to the knob 31 and, when the pin 36 is with-
drawn from the hole in the cam, the lug or pin
31* may be caused to engage a recess or dimple
35+ suitably positioned in a projecting boss form-
ing part of the bracket 35. Thus the pin 38 is

withheld from engagement with any one of the

holes 38 when it is desired to operate the sheet
feed mechanism in an untimed manner as herein-
after explained. -

The sheet pile table 15 is raised automatically

by known mechanism in accordance with the feed
of the sheets from the pile and the mechanism
for effecting the automatic adjustment of the
table 1§ is controlled from the suction head shaft
1 in the following manner. The table 1§ is car-
ried by threaded brackets 15* which engage ver-
tical threaded shaftis 40 one of which is shown in
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Fig. 1. The latter at their lower extremities carry
bevelled pinion wheels adapted to engage corre-
sponding crown gears mounted upon a shaft 4.
The last mentioned shaft also has keyed therstc
a toothed ratchet wheel 42 and carries a locselv
mounted cam edged tripping plate or disc #3.
A bell crank lever 44 also loosely mounted on the
stub shaft &4 has pivotally mounted on one arm
therecf z ratchet finger or pawl 45 which is
adapted to engage the teeth of the ratchef whee!
42 when permitted to do so by the rotation of the
tripping plate 42. The other arm of the bell
crank lever §4 is linked to a crank disc 47 hy
means of a connecting rod 48 and the crank dis:
47 is driven from the shaft {1 by means of the
gears 48 (Fig. 3). '

The movement of the tripping plate 43 is ccn-
trolled by the linkage indicatcd by the numeral
50 so that the ratchet pawl or finger 45, which
is regularly oscillated through the crank disc 47
and -connecting rod .46, is caused intermittently
to rotate the ratchet wheel 42 thereby actuating
the mechanism above described to raise the pile
table IS and sheet pile {4 resting thereon.

The adjusting mechanism for the sheet pile
just ‘described does not form part of the present
invention and has been briefly explained merely
to illustrate a means for its operation from the
shaft {7 which carries the suction head and
serves to actuate the automatic control thereof.

In the operation of the sheet feed control device
ghove described the timing mechanism the sub-
ject of this invention, is set as indicated in the
drawings when it is desired to run the machine
in an untimed manner, i. e. when using buckle
fold sections enly. The plunger pin 36 is shown
withdrawn from engagement with the holes 38
and by means of the pin or lug 372 which rests
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in the dimple 35* is held inoperative so that the-

controlling cam disc 34 is disconnected from the
shaft {11 and remains idle. The cam disc is posi-
tioned so that its deepest point registers with the
cam follower or runner 33 and thus the relief
valve 25 remains closed and continuous suction
is applied to the rotary suction head or heads sub-
ject to control by the manually operated relief
valve 24. Sheets are thus fed in a continuous un-
timed manner from the pile 14 to the sheet feed
table B and from the latter to the buckle fold
sections 10 for final delivery.

 The shaft 17 is driven in timed relation to
the operation of the knife fold sections of the
machine. When now it is desired to operate the
machine for mixed buckle and knife folding the

cam disc 34 is clutched in, i. e. coupled, by means

of the plunger pin 36, with the suction head shaft
171. If only one buckle fold plate It is to be
utilized prior to the knife fold sections being
taken into use the plunger pin is plugged into the
hole indexed | in the cam 34. In this case, the
uppermost fold plate 11 could he utilized, the de-
flector thereon being turned back to its inopera-
tive position and the deflectors on the remain-
ing fold plates being turned to their operative
positions, as shown in full lines in Fig. 4 of the
drawings. As the suction head is actuated by
the rotation of the shaft |17 the cam disc 34 is
also rotated. and at intervals predetermined by
the setting of the cam 34 just described opens

the valve 271 against the action of the spring 30 7

and thus provides intermittent air relief to the
suction pump and suction head thereby timing
the operative periods of the said suction head
and consequently the feed of the individual
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sheets from the sheet pile in proper relation to 75
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the operation of the knife fold sections em-
ployed.

Now if two or all of the three fold plates 14
shown in this construction are actually utilized
in the buckle fold section {6 of the machine the
period of time occupied by such buckle folding

will be correspondingly lengthened and if there-

fore the buckle-folded sheets are to accurately
register in the knife folding positions at cor-

rectly timed intervals they must initially be fed

from the pile at correspondingly advanced time
intervals to compensate for the delay occasioned
by the passage of the sheets through the addi-
tional buckle fold plates.

Therefore, when more than one buckle fold

- plate is to be used the plunger pin 3§ is plugged
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into an indexed hole 38 corresponding in number
to the number of fold plates {{ used in succes-
sion so that the position of the cam disc 34 is
altered relatively to the shaft 17 and the timing
of the suction periods of the suction head {8

correspondingly advanced by the ccoperation of -

the working faces of the cam with the valve
actuating foilower 33 relatively to the periodic
operation of the knife folding devices. If, for
example, only the first two fold plates are em-
ployed, the pin 36 would be plugged in the hole
indexed 2 in the cam 34. In this case, the de-
flectors on the two fold plates at the lefi of
Pig. 4 of the drawings would be turned to their

full line positions and the deflector o the right -

hand fold plate would be turned to its dotted
line position. If, for example, all three fold
plates are employed, the pin 36 would be plugged
in the hole indexed 3 in cam 34. In this case,

‘and again referring to Fig. 4 of the drawings,

the deflector cn the uppermost fold plate would
be turned to ifs full line position and the de-
flectors on the remazaining fold plates would be
turned to their dotted line positions. It will, of
course, be understood that in order to turn the
deflectors {42 to and from their operative snd in-
operative pesitions, the fold plates §( are shifted
as disclosed in Patent No. 1,534,885 sbove re-
ferred to.

It will be obvious to those skilled in the art

. that the embodiment of the invention above par-
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ticularly described has been ‘iliustrated merely
by way of example and that constructional de-
tails thereof can be varied or medified and equiv-
alent means may be employed for its perform-
ance without departing from the spirit of the
invention as herein defined.

Having now particularly described and ascer-
talned the ngture of my said invention and in
what manner the same is to be performed, I de~
clare that what I claim is:

1. In apparatus of the character described,
timed mechanism for acting on sheets, untimed
mechanisms for similar use and one or more of
which may be employed with or without the
timed mechanism, sheet feeding means for the
timed and untimed mechanisms and adapted to
be operated in timed or untimed manner in ac-
cordance with the particular mechanism or

-mechanisms employed, and means for control-

ling said sheet feeding means and advancing or

. retarding the timing of feed of the sheets thereby

in relation to the cycle of operation of said timed
mechanism.

2. In apparatus of the cha.racter described
timed mechanism for acting on sheets, untimed
mechanisms for similar use and one or more
of which may be employed with or without the
timed mechanism, a sheet feeding device for the

timed and untimed mechanisms and adapted to
be operated in timed or untimed manner deter-
mined by the particular mechanism or mecha-

‘nisms employed, and a control member for the

sheet feeding device adapted f{o be operatively
associated therewith in a plurality of positions,
the contro! member serving to vary the timing
of feed of the sheets by said device in accordance
with the operative position of said member and
the number of untimed mechanisms selected for
use with said timed mechanism.

3. In apparatus of the character described,
timed mechanism for acting on sheets, untimed
mechaninsms for similar use and one or more
of which may be employed with or without the
timed mechanism, a sheet feeding device for the

_3

timed and untimed mechanisms and normally

operated to feed sheets in a continuous or un-
timed manner, and & member for controlling the
sheet feeding device adapted by adjustment and
connection therewith to vary said untimed feed
in e manner timed to control the travel of the
sheets from said sheet feeding device to mecha-
nisms preselected for particular use and in-

‘cluding sald timed mechanism.

4. In apparatus of the character described
timed mechanism for acting on sheets, untimed
mechanisms for similar use and one or more of
which may be employed with or without the

timed mechanism, a continuously driven rotary

sheet feeding device for the timed and untimed
mechsnisms and normally opérated to feed
sheets in a continuous or untimed manner, and
a member for controlling the continuously driven

rotary sheet feeding device adapted to be con- *

nected therewith in a number of distinct and
different positions in each of which the untimed

feed of said rotary feed device is modified by

sald member to control the travel of & sheet from
the rotary feed device to mechanisms preselected
for particular use and including said timed
mechanism.

5. In apparatus of the character described,

‘timed mechanism for acting on sheets, untimed

mechanisms for similar use and one or more of
which meay be employed with or without the
timed mechanism, & continuously driven rotary
sheet feeding device for the timed and untimed
mechanisms and normally operated to feed

sheets In a continuous or untimed manner, a I

device for modifying the action of the rotary
sheet feeding device, and a cam for operating
the modifying device and thereby controlling the
retary sheet feeding device, said cam being

adapted for coupling with the rotary sheet feed- &:

ing device in different operative positions where-
by said modifying device is influenced to vary the
action of said rotary sheet feeding device in ac-

‘cordance with the operative position of the cam
and a predetermined number of mechanisms ¢

selected for particular use and including said
timed mechanism.

6. In apparatus of the character described,
timed knife mechanism for folding sheets, un-
timed buckle mechanisms for similar use and
one or more of which may be employed with or
without the knife mechanism, means for feed-
ing sheets in continuous or untimed manner ior
folding by one or more of the buckle mechanisms

only and for feeding sheets in timed manner for v

folding by said buckle mechanism or mecha-
nisms and said knife mechanism, and means for
controlling the sheet feeding means adapted to
vary the timing of feed of the sheets thereby in
relation to the timed operation of the knife

1o
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mechanism and the time required for travel of
sheets thereto through the buckle mechanism or
mechanisms selected for use therewith.

7. In apparatus of the character described,
timed knife mechanism for folding sheets, un-
timed buckle mechanisms for similar use and one
or more of which may bz employed with or
without the knife mechanism, a suction device
for feeding sheets in continuous or untimed man-
ner for folding by one or more of the buckle
mechanisms only and for feeding sheets in timed
manner for folding by said buckle mechanism
or mechanisms and sald knife mechanism,
means for modifying the actiorn of the suction

.sheet feeding device, and & control device for

the modifying means constructed for coupling
with the suction sheet feeding device in & pre-
selected position and adapted to automatically
govern the action of sald modifying means in
relation to the timed operation of the knife

" mechanism and the time required for travel of

sheets thereto through a predetermined number

- of buckle mechanisms selected for use there-

35

with.

8. In apparatus of the character described,
timed knife mechanism for folding sheets, un-
timed buckle mechanisms for similar use and
one or more of which may be employed with or
without the knife mechanism, a rotgry suction
head for feeding sheets in continuous or untimed
manner for folding by one or more of the buckle
mechanisms only and for feeding sheets in timed
manner for folding by said buckle mechanism
‘or mechanisms and said knife mechanism, means
for modifying the action of the rofary suction
head, a cam for controlling the action of the

. moditying means and loosely mounted on the

. 4‘0
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shaft of the rotary suction head, and means for
locking the cam on sald shaft at any of a number
of predetermined positions in each of which the
action of said modifying means is governed by
said cam in relation to the timed operation of
the knife mechanism and the time required for

travel of sheets thereto through a predetermined -

number of buckle mechanisms selected for use
therewith.

9. In apparatus of the character described,
timed knife mechanism for folding sheets, un-
timed buckle mechanisms for similar use and
one or more of which may be employed with or
without the knife mechanism, a rotary suction
head for feeding sheets in continuous or untimed

manner for folding by one or more of the buckle -

mechanisms only and for feeding sheets in timed
manner for folding by said buckle mechanism or

-mechanisms and said knife mechanism, a relief

valve for modifying the action of the rotary suc-
tion head, & cam for controlling the action of
the relief valve and loosely mounted on the shatt
of the rotary suction -head, and means for lock-

* ing the cam on said shaft at any of a number of

65

‘predetermined positions in each of which the re-

lef valve is intermittently operated by said cam
and the suction head is intermittently rendered
effective in relation to the timed operation of
the knife mechanism and the time required for
travel of the sheets through a predetermined
number of buckle mechanisms selected for use
therewith.

10. In apparatus of the character described,

timed knife mechanism for folding sheets, un--

timed buckle mechanisms for similar use and

" one or more of which may be employed with or

75

without the knife mechanism, a rotary suction
head for feeding sheets in contlnuous or un-

3,046,738
timed manner for folding by one or more of the"

buckle mechanisms only and for feeding sheets
in untimed manner for folding by said buckle
mechanism or mechanisms and said knife mecha-
nism, a relief valve for modifying the action of
the rotary suction head, & cam loosely mounted
on the shaft of the rotary suction head and pro-
vided with & plurality of openings disposed in
spaced relation, a bracket fixed on said shaft to
rotate therewith, -and & plunger pin on said
bracket engageable in said openings selectively
for locking the cam on the shaft at a number of
predetermined positions in each of which the re-
lief valve is intermittently operatad by said cam
and the suction head is intermitiently rendered
effective in relation to the timed operstion of
the knife mechanism and the time required for
travel of sheets thereto through a predetermined
number of buckle mechanisms selected for use
therewith.

11. In apparatus of the character described,
timed knife mechanism for folding sheets, un-

10

timed buckle mechanisms for similar use and one -

or more of which may be employed with or with-
out the knife mechanism, & rotary suction head
for feeding sheets in continuous or untimed man-
ner for folding by one or more of the buckle
mechanisms only and for feeding sheets in timed
manner for folding by said buckle mechanism or
mechanisms and. said knife mechanism, a relief
valve for modifying the action of the rotary suc-
tion head, & cam loosely mounted on the shaft
of the rotary suction head and provided with a
plurality of openings disposed in spaced relation,
a bracket fixed on said shaft to rotate there-
with, a plunger pin on said bracket engageable
in said openings selectively for locking the cam
on the shaft at any of & number of predeter-
mined positions in each of which the relief
valve is intermittently operated by said cam and
the suction head is intermittently rendered ef-
fective in relation to the timed operation of the
knife mechanism and a predetermined number of

buckle mechanisms selected for use therewith,

and means for preventing engagement of the
plunger pin in any of the cam openings whereby

- said cam remains stationary and the relief valve

remains closed during operation of said suction
head.

12, In apparatus of the character described,
timed knife mechanism for folding sheets, un-
timed buckle mechanisms for similar use and
one or more of which may be employed with or

.without the knife mechanism, an elevating mech-

anism for a pile of sheets, means for feeding
sheets from the pile in continuous or untimed
manner for folding by one or more of the buckle
mechanisms only and for feeding sheets from
the pile in timed manner for folding by said
buckle mechanism or mechanisms and sald knife
mechanism, means actuated and controlled by

" the sheet feeding means and controlling the op-

eration of sald elevating mechanism, and means
for controlling the sheet feeding means adapted
to vary the feeding operation thereof relative to
the timed operation of the knife mechanism
and the time required for travel of sheets there-
to through the buckle mechanism or mechanisms
selected for use therewith.

--13. In apparatus of the character described,
timed mechanism for acting on sheets, untimed
mechanisms for similar use and one or more of

~which may be employed with or without the

timed mechanism, means for feeding sheets con-
tinuously for action thereon by an untimed mech-

es
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-anism or mechanisms only and for feeding sheets

in {imed manner for action thereon by one or
more of the untimed mechanisms and the timed
mechanism, and means for varying the time of
feed of sheets by said sheet feeding means with
relation to the cycle of operation of the timed
mechanism and the time required for travel of
sheets thereto through an untimed mechanism or
mechanisms selected for use therewith, whereby
sheets to be acted upon by said untimed mecha-
nism or mechanisms and the timed mechanism
will arrive at the timed mechanism in proper
time for operation of said timed mechanism
thereon.

14. In apparatus of the character described,
timed knife mechanism for folding sheets, un-
timed buckle mechanisms for similar use and
¢ne or more of which may be employed with or

8

without the knife mechanism, means for feeding
sheets continuously for folding by one or more
of the buckle mechanisms only and for feeding
sheets in timed manner for folding by one or
more of the buckle mechanisms and the knife
mechanism, and means for advancing or retard-
ing the time of feed of sheets by said sheet
feeding means with relation to the cycle of oper-
ation of the knife mechanism and the time re-
quired for {ravel of sheets thereto through a
buckle mechanism or mechanisms selected for use
therewith, whereby sheets to be acted upon by
said buckie mechanism or mechanisms and the
knife mechanism will arrive at the knife mech-
anism in proper ¢ime for operation of said knife
mechanism thereon. ’

JOSEPH CONN DAWSON.
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