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To oll whom it may concern:
Be it known that we, Hexry A. Wisk
Woop and Joun A. IseELL, citizens of the

‘United States, said Woop residing at New

York, county and State of New York, said
TspeLL residing at Middletown, in the county
of Orange and State of New York, have in-
vented a new and useful Pulsating-Fan De-
livery, of which the following is a specifi-
cation.

. This invention relates to folding machines
for delivering the product in separated or
folded sheets and particularly to the class
of folding machines usually used in connec-
tion with web printing presses,

The principal objects of the invention are
to provide improved means for directing a
multiplicity of folded sheets first in one di-
rection and then a multiplicity of folded
sheets in another direction, and means co-
operating therewith for automatically as-
sembling the two bundles of ]predetermined
numbers of sheets in one pile with their
folded edges facing in opposite directions.

Further objects and -advantages of this
invention will appear hereinafter.

Reference is to be had to the accompany-
ing drawings in which—

Figure 1is a front elevation of a preferred
embodiment of the invention; i

Fig. 2 is a plan of part of an elevator used
in connection with the delivery;

Fig. 8 is a detail end view of the pulsat-
ing fans;

Fig. 4
fans; -

Fig. 5 is a detail of the softening arrange-
ment for the fan operafing cam;

Fig. 6 is an edge view of the fan operating
cam; -

Fi,g. % is'a detail side view of one of the
lowering arrangements; . S

Fig. 8is a side view of mechanism for op-

erating a disappearing stop; :

is a side elevation of one of said

Fig.
ment for -the cam shaft and traveling
stackers;. ' :

Tig. 10'is an elevation’ of the, stacker fin-
' gers;

a front view of an arrangement

Fig. 11 is
the fingers in a constant plane,

for keeping
andl .  TP B TR C
" Fig. 12 is a diagrammatic elevation show-

 ing the elevator: andl»foldler. SITR

9 is a view of the driving arrange-,

. on the shafts 22 and 93 respectively.

The machine is shown as comprising a
frame 10 which supports the main driving
shaft 11. Through gearing this shaft
drives a gear 12 which In turn drives a gear
13, a folding cylinder 14 and a cutting cyl-
inder 15. These parts can be arranged in
any suitable way to deliver folded sheets be-
tween guides 16 and 17. The gear 12 drives
a similar gear 12* and all the mechanism
hereinbefore - and hereinafter described as
being driven from the gear 12 is duplicated
on the other side of the machine, preferably,
and driven in the same way by the gear 12

On the shaft with the gear 13 is a gear
18 driving a gear 19 and through that a
gear 20. The gear 20 drives a gear 21 of
the same size. The gears 20 and 21 are on
two shafts 22 and 23 respectively, these
shafts being similar and being hereinafter
designated as the lower and upper fan
shafis respectively. These two shafts rotate
at the same speed in opposite directions.
The shaft 22 is used for driving several of
the mechanisms to be described hereinafter,
and can be considered as an intermediate
driving shaft.

Through two pairs of worm and spiral
gears 24 the shaft 22 drives a cam shaft 25.
On this shaft is located a grooved cam 26
which operates a roller 27 on an arm 28 pro-
jecting from an oscillating lever shaft 29.
This shaft extends past the two shafts 22
and 23 and is provided with pairs of fingers
30 on opposite sides thereof. Each of these
pairs of fingers engages between the flanges
of a collar 31. One of these collars is lo-
cated slidably on the shaft 22 and the other
on the shaff 23. The two sets of fingers
are so located that when one of these collars
is moved to the right the other will be moved
to the left. Fach of these collars is pro-
vided with a preferably cylindrical exten-
sion 33 having angular teeth on its outer
surface. It will be understood that while
these members 31 and 33 are movable to-
gether along the shafts on which they are
located, they are connected with them by a

sliding spline in a. groove 34 in ‘each. shaft"

so that they rotate with the shaft. ' Meshing

with the angular teeth of the member 33 are

a_plurality of rotary toothed members 35

fixed on the ends of a corresponding series

of shafts 36 journaled in members 87 .ﬁ)gd«
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each of these shafts 36 are a vseries of fan
blades 88. -
From what has been said it will be seen

' that as the cam 26 revolves it gives a for-
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ward and backward lateral motion to the
sleeves 81. Through the angular teeth
thereon, the shaft 36 causes the fan blades
on one of the shafts 22 or 23 to be extended
while those on the other of these two shafts
are withdrawn, these fan blades of course
having simply an oscillating motion on the
shafts 86. Therefore, the parts so far de-
scribed are so designed that when a given
number of sheets have been delivered
through the lower fan on the shaft 22 the
lower fan blades are withdrawn from the
guides 16 and 17. The blades on the upper
fan shaft 23 are simultaneously and auto-
miatically extended into the path of the
sheets between these guides, and then a simi-
lar number of sheets having been delivered
to the upper fan the reverse action takes
place. . - .

A cushioning device is shown in Fig. 5.
An eccentric 39 on the cam shaft 25 has a
strap 40 provided with an adjustable rod
41. On this is a double spring 42 between
the two parts of which isswiveled the end of

‘an arm 43. This arm is pivoted on a stud

44 and has another arm 45 entering a space
between two lugs 46 on the oscillating lever
shaft 29. When the roll 27 shifts in the
cam groove the eccentric 89 has just been
shifted so that one half of the spring 42 is
under compression. This softens the shock
given to the parts operated by the cam 26.

On the shatt 25 islocated a lowering cam

- 47. On this cam work two rollers 48 and 49.
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One of these rollers is mounted on a pivot-
ed lever 50, and connected by a link 51 with
the bottom lowering arms 52. The top low-
ering arms 52* are operated from the other
roll similarly. The cam 47 is so designed
that when the lower fan blades are with-
drawn to the bottom lowering arms 52 are
in position to receive the pile of folded
sheets therefrom and to lower them to the
full line position shown in Fig, 1. The same
conditions prevail with the upper lowering
arms as will appear hereinafter.

Also located on the shaft 25 is a stop cam
53 operating a roll 54 on a lever 55 connect-
ed by a link 56 with a lever 57 which in turn
operates a stop 58 to withdraw it upwardly
out of the way of the advancing bundles
when they are removed from the lowering
arms in a manner to be described hereinaf-
ter.  Guide 17 has a fixed stop 59..

A shaft 60, on which the gearing 24 is lo-
cated, extends downwardly and is provided
with a gear 61 near the bottom of the frame
which in turn operates a conveyer through
gearing 62. This conveyer comprises two
pairs of sprocket wheels 63 for an endless

- chain 64. The cross pieces 65 with which

1,266,737

this double chain is provided have trans-
verse (vertical) pushing arms 66. These
are kept in vertical position by providing a
pair of hubs 67 horizontally eccentric with
respect to the sprocket wheels 63 and having
teeth 68 thereon for an endless chain 69.
This chain is-connected by a horizontal link
70 with the chain 64, This link is made
horizontal at all times by connecting it up in
that way and making its length equal to the
eccentricity of the hubs 67. In this way the
chain 64 is kept always in the same rela-
tive position with respect to the chain 69
and the cross pieces 65 are also incapable of
turning on their own axes as they travel in
their orbit. In this way the arms 66 are
kept in vertical position. o

The operation from the point at which the
bundles are delivered by the fan to the low-
ering arms 52 and 53 is as follows :—

First the lower arms 52 are lowered to a
point just above the table guides and the
upper arms 53 are raised. Then the push-
ing arms 66 push the bundle of folded
sheets from the arms 52 on the table guides
71 and advance to the position 664.

When the pushing arms 66 reach the dot-
ted line position indicated by 66* an up-
per bundle is completed and the fan blades
are reversed. Thus the sheets are redirected
to the bottom lowering arms 52, and the
stop 58 is made to rise out of the way of
the advancing bundles so that the bundle
'resting on the upper lowering arms is de-
livered on top of the bundle on the lower
lowering arms. Both are delivered together
in reverse position on the fingers 72 of an
elevator or stacker 78 as shown in Figs. 1,
2 and 12. This elevator as shown receives
bundles of folded sheets in its alternate
spaces, from two delivering mechanisms.
Each set of fingers is loosely pivoted on a
rod 74 and has a projection 75 normally en-
gaging under a fixed stop 76 projecting
from the rod. This holds the fingers hori-
zontal until they pass over at the top and
then limits their reversal.

It will be seen therefore, that a compara-
tively simple mechanism is provided for
accomplishing these results and that it is of
such a nature that it can be timed readily
so that the several motions will take place
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in proper order and it is practically impos- -

sible to get it out of order in ordinary prac-
tice because all the motions are positive.
Certain matter disclosed, but not claimed
herein, is claimed in our co-pending appli-
cati$n, Serial No. 206,544, renewed Dec. 10,
1917, :
Although we have illustrated and de-

scribed only one embodiment of the inven-

tion we are aware of the fact that the same
can be carried out in other forms, and that
other details of construction can be em-
ployed to effect the various movements.
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Therefore we do not wish to be limited to
all the details of construction herein shown
and described, but what we do claim is:—

1.In a deiivery, the combination with
guides, of a pair of oppositely rotatable
pulsating fan deliveries, a set of lowering
arms below each delivery, and means for
simultaneously raising one lowering arm and
lowering the other.

2. In a device of the character described,
the combination of a pair of oppositely ro-
tatable pulsating fan deliveries having
blades, means for projecting the blades of
one fan and retracting those of the other, 2
set of lowering arms under each of said
fans, and means for raising each lowering
arm when the blades of the fan above are
projected and lowering it when they are
being retracted.

3. In a device of the character described,
the combination of a pair of rotatable pulsat-
ing fan deliveries having blades, means for
projecting the blades of one fan and retract-
ing those of the other, a set of lowering arms
under each of said fans, means for raising
and lowering said arms, and a carrier below
said lowering arms having means for re-
ceiving a pile of sheets from said lowering
arms.

4. In a device of the character described,
the combination of a pair of rotatable pulsat-
ine fan deliveries having blades, means for
alternately operating them, a set of lowering
arms under each of said fans, one of said
lowering arms being located in a lower plane
than the other, and a carrier below said
lowering arms having means for receiving
a pile of sheets from said lowering arms.

5. In a delivery for folded sheets, the com-
bination of a set of guides, a pair of rotary
members having blades adapted to extend
between said guides, means for rotating said
rotary members in opposite directions, means
for withdrawing the blades of one member
from the guides and introducing the blades
of the other member therein, means below
each of said rotary members for receiving
a pile of folded sheets therefrom, and a
traveling carrier for receiving the sheets
from one of said receiving members adapted
to travel into position to receive the other set
of sheets on top of the first sheets.

6. In a device of the character described, -

- the combination of a pair of oppositely ro-

b5
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tatable pulsating fan deliveries  having
blades, means for projecting the blades of
one fan and retracting those of the other,
a set of lowering arms under each of said

fans, means for raising each lowering arm.

when ‘the blades of the fan above are pro-
jected and lowering it when they are being
retracted, one of said lowering arms being
in a - lower plane than the other, a carrier
below said lowering arm having means mov-
able therealong for first receiving the pile

8

of sheets from the lower lowering arm and
then moving them under the upper lower-
ing arm for receiving the sheets thereon in
reverse position. ' .

7. In a device of the character described,
the combination of a pair of alternately op-
erable pulsating fan deliveries, a set of low-
ering arms under each of said fans, means
for alternately raising and lowering each
set of lowering arms, and means for first re-
ceiving a pile of sheets from one set of low-
ering arms and then receiving a pile of
sheets thereon from the other set of lowering
arms in reverse position and delivering said
assembled pile of sheets.

8. In a device of the character described,
the combination of a pair of altefnately op-
erable pulsating fan deliveries, 4 set of low-
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ering arms under each of said fans, means .-

for alternately raising and lowering each set-

‘of lowering arms, means for first receiving -

a pile of sheets from one set of lowering

~arms and then receiving a pile of sheets

thereon from the other set of lowering arms -
in reverse position and delivering said as-
sembled pile of sheets, and an elevator adapt-
ed to receive the bundles of sheets in alter-
nate spaces thereof.

9. In a device of the character described,-
the combination of a pair of oppositely ro-
tatable pulsating fan deliveries, a set of
lowering arms under each of said fans, a
movable stop for the sheets received by
one set of lowering arms, means for carry-
ing the sheets from the last named lowering -
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arms when lowered, and means for removing .

the stop to permit the carrying means to
operate. : o ‘

10. In a delivery for folded sheets the
combination of a set of guides, a pair of
rotary members located on opposite sides of
said ‘guides having'blades adapted to ex--
tend between said guides and arranged to
receive and support sheets while between
the guides, and means for rotating said ro-
tary members to bring the blades into posi-
tion for the sheets to slide off.

11. In a delivery for folded sheets, the
combination of a pair of stationary guides
adapted to guide sheets between them, a To-
tary member having blades extending there-
from for receiving sheets from the guides,
and supporting them,
said rotary member to first bring said blades
into a position between the guides where
they will receive a sheet and then to bring
them to a position for the sheets to slide off.:

12, Tn a sheet delivery, the combination’
with a set of guides, of a rotary fan for
taking the sheets therefrom, said’fan com-
prising a shaft and a plurality of blades ro=
tatable: with the shaft and ‘movable ‘with ‘re-
spect to the shaft, and hieans for withdraw-
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and means for rotating .

120

125.

ing said blades into a position in'which their :»

path of travel does not intersect said guides.

130
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13. In a sheet delivery, the combination
with a set of guides, of a rotary fan for tak-
ing the sheets therefrom, said fan compris-
ing a shaft and a plurality of blades rota-
table with the shaft and pivoted with respect
to the shaft on axes parallel therewith, and
means for simultaneously withdrawing all
of said blades into a position in which their
path of travel does not intersect said guides.

14. In a delivery, the combination with
guides, of a pair of parallel shafts, each hav-
ing a set of blades pivotally connected there-
with on axes parallel with the shafts, and
means for swinging the blades inwardly or
outwardly on their axes, whereby in one posi-
tion they will pass between said guides and
in another position will be withdrawn there-
from. '

15. In a delivery, the combination of a

. rotary shaft, a pair of heads rotatable there-

25

88

with, a plurality of shafts journaled in said
heads and rotating therewith, blades fixed
on each of said shafts, a longitudinally re-
ciprocable member on each shaft, and means
connected with said member for oscillating
the last named shafts simultaneously to turn
their blades in or out.

16. In a delivery, the combination of a ro-
tary shaft, a plurality of shafts rotating
therewith, blades fixed on each of said shafts,
a reciprocable member on the first mentioned
shaf¢, and means connected with said mem-
ber for oscillating the last named shafts si-
multaneously to turn their blades’in or out.

17. In a delivery, the combination of a
rotatable shaft, a pair of heads carried there-
by and rotatable therewith, a plurality of
shafts oscillatably mounted on said heads
and rotatable therewith, and means on the

 first shaft for oscillating the oscillatable

shafts on their own axes, said means com-
prising a longitudinally movable member
having angular teeth thereon concentric
with said rotatable shaft, and a series of

-y toothed members meshing therewith, one

located on each of said oscillatable shafts,

-whereby the reciprocation of said member

will turn said oscillatable shafts on their own
axes.

18. In a delivery, the combination with
guides, of a pair of shafts on opposite sides
of the guides, oppositely rotatable series of
blades carried by each of said shafts and mov-
able toward and from the shafts on which

. they are located, an oscillatable shaft adja-

65

cent to the first named shafts, means for
turning the oscillatable shaft, and means
on the oscillatable shaft for moving said
blades toward and from the shafts on which
they are located. :
19. In a delivery, the combination with
guides, of a pair of shafts on opposite sides
of the guides, oppositely rotatable series of
blades carried by each of said shafts and

moyable toward and from the shafis on .

1,266,787

which they are located, an oscillatable shaft
adjacent to the first named shafts, means
for turning the oscillatable shaft, means on
the oscillatable shaft for moving said blades
toward and from the shafts on which they
are located, and means for cushioning the
motion of said oscillatable shaft.

20. In a machine of the class described,
the combination of a pulsating fan delivery,
an endless conveyer therebelow for receiv-
ing the sheets therefrom, said conveyer hav-
ing pushing arms for engaging a pile of
sheets removing them from the delivery and
depositing them on the conveyer, and means
for maintaining said pushing arms in ver-
tical position.

21. In a machine of the character de-
scribed, the combination with a delivery, of
a series of table guides, a conveyer under
said guides, pushing arms on said conveyer
and movable therewith for moving the
sheets from the delivery on the table guides
and advancing them therealong, and means
movable with said conveyer for holding said
pushing arms perpendicular thereto, said
means comprising an auxiliary endless
chain connected with said pushing arms,
and means for supporting the chain.

22. In a machine of the character de-
scribed, the combination of an endless chain
conveyer . comprising sprocket wheels, a
chain movable over the sprocket wheels,
pushing arms on said chain, a second pair
of sprocket wheels eccentrically mounted
with respect to the first sprocket wheels, a
chain on the second pair of sprocket wheels,
and means for connecting said arms with
the second chain at a point in advance of
the arms a distance equal to the distance
between the centers of the two sets of
sprocket wheels. Co

23. In a machine for delivering sheets,

the combination of a conveyer, pushing
arms pivoted on said conveyer and movable
therewith for forming a pile of sheets into a
bundle thereon, and means movable with
said conveyer for holding said pushing arms
perpendicular thereto at all times, said

* means comprising an auxiliary endless chain

connected with said pushing arms, and
means for supporting the chain.

24. In a delivery, the combination of a
shaft a series of blades carried by said shaft
an oscillatable shaft adjacent to the first
named shaft, means on the oscillatable shaft
for moving said blades toward and from
the shaft on which they are located, and
means for cushioning the motion of said
oscillatable shaft.

25. In a delivery, the combination of a
shaft, a series of blades carried by said shaft
and movable toward and from the shaft, an
oscillatable shaft adjacent to the first named
shaft, means for turning the oscillatable
shaft, and means on the oscillatable shaft
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for moving said blades toward and from
the shaft on which they are located. .
26. In a delivery, the combination of a
rotatable shaft, a piurality of shafts oscil-
g latably mounted on said shaft and rotatable
therewith, a fan blade affixed to each of said
plurality of shafts, and means for oscillat-
ing the oscillatable shafts, said means com-
prising a movable member having angular

10 teeth thereon, and a series of toothed mem-

bers meshing therewith, one located on each

of said oscillatable shafts, whereby the re-
ciprocation of said member will turn said
oscillatable shafts on their own axes.

In testimony whereof we have hereunto 15
set our hands, in the presence of two sub-
seribing witnesses.

HENRY A. WISE WOOD.
JOHN A, ISBELL.
Witnesses:
Broowen W. Jones,
Lmzzan C. Jowes.



