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the delivery of each sheet to the pile. 

Patented Mar. 13, 1945 2,371,190 

UNITED STATES PATENT OFFICE 
SHEET HANDLINGAPPARATUS 

August A. Saul, Pittsburgh, Pa., assignor to Miller 
Printing Machinery. Co., Pittsburgh, Pa., a cor 
poration of Pennsylvania. 

Application April 3, 1941, Serial No. 386,652 
(C. 271-89) 1. 13 Claims. 

This invention relates to sheet handling ap 
paratus and more particularly to sheet handling 
apparatus for use with a press or the like to han 
dle sheets relatively thereto. While in its broad 
est aspects the invention is applicable to , sheet 
handling apparatus generally it is in certain re 
spects especially applicable to sheet delivery ap 
paratus for delivering sheets from a press or the 
like. 
The invention will be described as embodied in 

a sheet delivery apparatus for delivering sheets 
successively from a printing press wherein the 
sheets are printed. The invention in the struc 
ture selected for the purpose of explanation and 
illustration is concerned primarily with the 
means for changing the elevation of the pile sup 
port and the means for operating and adjusting 
the joggers. In a sheet delivery apparatus the 
pile support is gradually lowered as sheets are 
delivered thereto and the sheets at the top of 
the pile are periodically jogged, this ordinarily 
being done at each cycle-that is to say, upon 

The am 
plitude of the jogging movement is controlled 
depending upon the type of Stock used and the 
Size of the sheets. 
I have devised sheet handling apparatus which 

incorporates a number of improvements facili 
tating operation of the apparatus and simplify 
ing its structure. I provide relatively simple 
though desirably effective means for changing the 
elevation of the pile Support. In a sheet de 
livery apparatus the pile support is, as above 
stated, gradually lowered during the delivery of 
sheets to the pile and when a pile of sheets is : 
removed the pile support is rapidly raised to its 
upper position so that a new pile can be gradu 
ally built up thereon. In my copending applica 
tion, Serial No. 537,222, which is a division of 
this application, sheet handling apparatus hav 
ing improved means for changing the elevation 
of the pile support is claimed. I also provide 

.. improved jogger operating mechanism and im 
proved and simplified means for controlling the 
amplitude of oscillation of the joggers. I pro 
vide for controlling at wiil the amplitude of os 
cillation of the joggers by means positioned at 
the outside of the delivery frame. Such means 
preferably includes a rapidly shiftable control. 
member and means for maintaining the same in 
desired adjusted positions. The joggers are re 
siliently urged both inwardly and outwardly so 
that if they encounter any obstacle they will 
yield rather than becoming damaged or broken. 
Other details, objects and advantages of the 

s 

invention will become apparent as the following 
description of a present preferred embodiment 
thereof proceeds. 
In the accompanying drawings I have shown 

a present preferred embodiment of the invention, 
in Which 

Figure 1 is a side elevational view of sheet 
delivery apparatus with a portion broken away, 
Figure 2 is a top plan view to enlarged Scale 

and with portions omitted and portions broken 
away of part of the apparatus shown in Figure 1, 

Figure 3 is a fragmentary plan view of a por 
tion of the apparatus shown in the lower right 
hand corner of Figure 2, part being shown in 
horizontal cross section, 

Figure 4 is a vertical transverse cross-sectional 
view taken on the line IV-IV of Figure 3, 

Figure 5 is a detail longitudinal cross-sectional 
view taken on the line V-W of Figure 4, 
Figure 6 is a fragmentary plan view of a por 

tion of the apparatus shown at the right hand 
portion of Figure 2, parts being broken away, and 
Figure 7 is an elevational view of the appara 

tus shown in Figure 6. 
Referring now more particularly to the draw 

ings, there is shown a sheet delivery apparatus 
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adapted to deliver sheets from a printing preSS. 
The printing couple of the press is not shown 
but a portion of the press frame is indicated at 
2, such frame having an extension 6 projecting 
to the left viewing Figure 1 and upon which the 
delivery apparatus, designated generally by ref 
erence numeral 3, is adapted to be guided in 
movements toward and from the press. The 
press structure is not shown in detail since the 
present invention does not relate particularly 
thereto. The press may print upon sheets passed 
therethrough or it may be equipped with cutting 
and crossing blades or other instrumentalities 
for acting on the sheets. 
The delivery apparatus, which will be herein 

after referred to simply as a delivery, comprises 
opposed side frame members 4 and croSS frame 
members 5 connected together to support and 
contain the delivery mechanism. The delivery is 
separate from the press and is adapted to be 
moved in a straight line toward and away from 
the press into and out of cooperative relation 
ship with respect thereto. This provides a work 
ing space between the press and delivery. The 
delivery and press are relatively movable and 
while in the structure shown the preSS is sta 
tionarily mounted and the delivery moves over 
the fioor the reverse might be the case or the 
press and delivery might both move. 



2. 
The extension 6 above mentioned lies along the 

floor and the delivery is suitably supported and 
guided thereon to move toward and from the 
press. The delivery has bearings and 2, re 
spectively, wherein are rotatively journaled shafts 
13 and 4, respectively. The shaft 13 is con 
nected through a universal joint f5 with a screw 
f6 extending toward the press, and the shaft 4 
is connected through a universal joint f" with 
a screw 8- extending toward the press. Fixed' to 
the shafts 3 and 4 are sprockets f9 and 20, 
respectively. Journaled in the delivery are stub. 
shafts 2 and 22 carrying idler sprockets. 23. and. 
24, respectively. Mounted in the delivery is an 
electric motor 25 whose shaft, 26 carries: a, bevel. 
pinion 27. The bevel pinion 27: meshes with a 
bevel gear 28 fixed to a driving shaft 29 journaled 

5. 

for rotation in the delivery and to which is also: 
fixed a driving sprocket 30. A sprocket chain 3 
meshes with the sprockets, 30, 23, 9, 20, and 24; ; ; 
as shown in Figure 1. The mountings. for the 
idler sprockets. 23 and 24 may be such that these 
sprockets or one thereof may be shifted to Suit 
ably adjust the tension, of the sprocket chain 3. 
The press 2 comprises a... base 32 having fixedly 

mounted therein nuts 33 and 34 with which the 
screws 6 and 8, respectively, are in threaded.en 
gagement. The screws 6 and 8 are of the same 
size, hand and pitch and the sprockets. 9 and 
20 are of the same size, so when the motor 25 is 
operated both of the screws 6 and 8 will turn 
in the same direction at the same Speed and Will 
cooperate. in exactly similar manner with the re 
spective nuts 33. and 34through which they pass. 
Since the nuts 33 and 34 are fixedly positioned 3 
in the press base, driving of the screws by the 
motor 25 will inevitably, result in movement of 
the delivery toward or from the press depending 
upon the direction in which the motor armature 
turns. Preferably the motoris a reversing motor 
so that it may be driven in either direction. Con 
sequently when it is desired to move the delivery 
toward the press the motor is: driven in one di 
rection and when it is desired to move the de 
livery away from the press the motor is driven 
in the opposite direction. 

Pivoted to the body of the delivery 3 by a cross 
shaft 35 is a frame 38 carrying one end of each 

cii) 

di 

of a plurality of endless conveyors 60 and 62. The 
frame 36 is adapted to be swung about the pivot 
35 from its generally horizontal operative posi 
tion as shown in Figure 1 to a position in which 
the right-hand extremity of the frame is raised, 
Means are provided, as will presently be de 
scribed, for thus swinging the frame 36 automati 
cally upon movement of the delivery away from 
the press and for swinging the frame back down 
wardly into operative position upon movement of 
the delivery toward the press. When the frame 
is in operative position the conveyors 60 and 62 
are driven from the press with the upper reach 
of the conveyor 62 and the lower reach of the 
conveyor 60 moving toward the left viewing Fig 
ure 1 to deliversheets from the press. The sheets 
normally rest upon the belts 62 and are conveyed 
away from the press thereby, the belts 60 serving 
to insure that the sheets do not fly up during 
movement. The structure of the conveyors and 
the means for operating them form no part of 
the present invention. Such structure and means 
are shown in my Patent No. 2,309,671 and my co 
pending application Serial No. 394,319. 
As above explained, the frame 36 is pivoted to 

the delivery by the-shaft'35, the frame being fixed 
to the shaft 35 which is free to turn in its bearings 
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in the delivery. Also fixed to the shaft 35 and 
extending toward the left therefrom viewing Fig 
ure 1 is an arm 65. Pivoted to the arm 65 at 66 
is a link 67 which extends generally downwardly 
and is at its lower end pivotally connected at 68 
to a lever 69 having a fulcrum 70 in the delivery 
and the opposite end of which carries a cam fol 
lowing roller T. ?. The press frame extension 6 
carries' an inclined cam: 73 the: upper active sur 
face of which extends upwardly and toward the 
left viewing Figure 1. 
In Figure 1 the delivery is shown in operative 

position... When it is desired to move the delivery 
to inoperative position away from the press the 
motor 25 is energized to turn the screws f6 and 
I8 in a direction Which Will result in movement 
of the delivery toward the left viewing Figure 1. 
The entire: delivery including the frame 36 will 
move rectilinearly toward the left for a substan 
tial distance while the frame remains in fixed 
position... relatively to the body of the delivery. 
Such movement will continue until the delivery. 
reaches the position in which the follower len 
gages the cam.73. Further. movement. of the de 
livery toward the left is accompanied by riding. 
of the follower. T. up the inclined can 73 and 
consequent turning of the lever 69 about its full 
crum. TO in the clockwise. direction viewing. Fig 
ure 1. This results in pulling the link 67 down 
wardly and the linkin-turn through-the-arm. 65 
causes the frame 36 to pivot in the counter-clock 
wise direction about the axis of the shaft. 35. 
Thus, as the delivery moves toward, the left the 
frame 36 is automatically pivotally, raised in the. 
counter-clockwise... direction viewing Figure. 1 
about the axis of the shaft, 35. When the foll 
lower. If reaches, approximately the top of the 
cam 73 the frame. 36, will have reached its extreme 
upper position and the delivery, Will have reached 
its extreme position away from the press, at which 
time the motor 25 Will preferably be. Stopped by 
means presently to be described. 
When the motor is operated in the opposite 

direction the delivery is moved toward the right, 
which movement is accompanied by riding of the 
follower T down the inclined cam. T3 and conse 
quent Swinging, of the frame 36 generally in the 
clockwise direction about the axis. of the shaft 
35' viewing. Figure 1 to the position shown in that 
figure. Continued movement of the delivery to 
ward the press is unaccompanied by any relative 
movement between the delivery body and the 
frame 36 and, the entire delivery moves recti 
linearly into operative position relatively to the 
preSS. 
Mounted in the delivery for pivotal movement 

about a transversely extending pivot. 74 is a lever 
Pivoted to the lever 75 at its lower end at 

76 is a link TT having a hook-shaped end.18, The 
press driving gear is, shown diagrammatically in 
Figure 1 at 79. Through gearing (not shown) it 
drives a gear 83 fixed to a shaft, 84. Also fixed to 
the shaft 84 is a crank 85 to which is pivoted at 
86. a connecting rod 87. The opposite, end of the 
connecting rod 87 is carried by a reciprocable. 
crosshead having a crosshead pin 88 preferably 
carrying, an anti-friction roller as shown. The 
hook 78 is adapted to, hook over, the crosshead pin 
88: When the parts are thus engaged operation 
of the press which is accompanied by reciproca 
tion of the crosshead pin 88, is also, accompanied 
by oscillation of the lever 75. 
Mounted in the delivery frame is a shaft. 89. 

having fixed thereto a manually operable control. 
handle 90' which is positioned outside the frame. 
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Also fixed to the shaft 89 inside the frame is a 
pinion 9. Mounted in the delivery frame is a 
shaft 92 to which is fixed a gear segment 93 mesh 
ing with the pinion 9 f.” Thus turning of the han 
dle 90 causes through the pinion 9 and the seg 
ment 93 turning of the shaft 92 through a limited 
angle. 
Fixed to the shaft 92 is an arm 94. Pivoted to 

the arm 94 at 95 is a link 96 having a elongated 
slot 97 in its opposite end. A stub shaft 98 is 
mounted in the delivery and has a bell Crank lever 
99 turnably mounted thereon. The bell crankle 
ver has a generally downwardly extending arm 
f00 having at its extremity a pin of which enters 
the elongated slot 97 in the link 96. The bell 
crank lever 99 also has a generally laterally ex 
tending arm 02 to which is pivoted at 03 a gen 
erally downwardly extending rod 04 which in 
turn is pivoted to the link 77 at 05. ... ... 
When the press and delivery are operating the 

crosshead pin 88 lies within the hook. 78, as 
shown in Figure 1. When the delivery is to be 
moved away from the press the handle, 90, is 
turned two revolutions in the counter-clockwise 
direction, viewing Figure 1. This, through the 
pinion 9 and the segment 93, causes rotation of 
the shaft 92 through a limited angle in the clock 
wise direction, viewing Figure 1. Such rotation 
of the shaft 92 pushes the link 96 toward the 
right against the pin fo in the arm 00 of the . 
bell crank lever 99 and turns such lever in the 
counter-clockwise direction about its axis 98. 
This lifts the rod 04, which raises the link 77 
about its pivot. 76 and disconnects the hook 78 
from the crosshead pin 88. In this manner the 
delivery drive is disconnected from the press so 
that the delivery can be moved away from the 
preSS. " . . ' 

When the delivery is to be moved back into 
cooperative relationship with respect to the press 
the handle 90 is first returned to the position 
shown in Figure 1. This lowers the link 77 to ap 
proximately the Orientation shown in Figure 1 but 
as thus lowered the hook 8 is not engaged over 
the crosshead pin 88. Upon movement of the de 
livery toward the press, the inclined nose surface 
06 of the link 77 rides up on the crosshead pin 

88, thus raising the right-hand end of the link 
about its pivot 76. As the delivery continues 
movement toward the press the right-hand end 
of the link: T is progressively raised until the 
hook 78 finally drops down over the crosshead pin. 
88. This movement of the link 77 is permitted 
by reason of the provision of the elongated slot 
97 in the link 96, for when the right-hand end of 
the link 77 is raised by engagement of the in 
clined nose surface. 06 with the crosshead pin 
88 this pushes up the rod 04 and turns the bell 
crank lever 99 to a limited extent in the counter 
clockwise direction, during which movement the 
pin iO simply slides freely in the slot 97. Also 
during operation of the mechanism when the 
crosshead pin 88 oscillates back and forth carry 
ing the link 77 with it such oscillation is accom 
panied by slight up and down movement of the 
rod 04, which is permitted by the slot 97 which 
allows the pin of to ride freely therein during 
such movement. . 

Fixed to the shaft 92 is an eccentric . Sur 
rounding the eccentric iO7 is an eccentric strap 
08 forming one end of an arm 09 having an 

upwardly facing hook 0 at its opposite end. 
Mounted in the delivery frame is a stationary 
fulcrum pin fil. The arm 09 has a lateral pro 
jection f2 which underlies the fulcrum pin . 
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The arm 09 is normally, urged upwardly by a 
coil spring 3 connected to the arm at 4 and 
to the delivery frame at 5. The press has a 
latch plate 6 with which the hook 0 is 
adapted to cooperate to mechanically latch the 
delivery to the press during operation. 
As the parts are shown in Figure the center 

of the eccentric OT is generally to the left of the 
center of the shaft 92. As explained above in 
connection with the delivery, driving mechanism, 
when the delivery is to be moved away from the 
press the handle 90 is turned through two revolu 
tions in the counter-clockwise direction viewing 
Figure 1 and this turning of the handle is ac 
companied by rotation of the shaft 92 to a limited 
extent in the clockwise direction. Such clock 
wise turning of the shaft 92 swings the eccentric 
upwardly and toward the right viewing Figure 1. 
But since the fulcrum pin f is stationary such 
swinging of the eccentric causes the arm 09 to 
pivot about the fulcrum pin and the hook or 
latch ft 0 moves downwardly and disengages from 
the latch plate 6 on the press. This severs the 
mechanical connection between the delivery and 
press and frees the delivery for movement away 
from the press. 
When the delivery is away from the press and 

ready to be moved back toward the press the 
handle 90, eccentric 07 and arm 109 are moved 
to the position shown in Figure i. As the deliv 
ery approaches the press the inclined forward 
surface 1 of the hook O rides down on the 
latch plate f6. For reasons presently to be ex 
plained the delivery ordinarily stops a fraction of 
an inch away from the press so that it does not 
move quite far enough for the arm f O9 to swing 
back up under the action of the spring 3 to 
engage the latch 0 over the latch plate 6 as 
shown in Figure 1. When the parts are thus 
positioned the handle 90 is turned in the counter 
clockwise direction somewhat less than two.com 
plete revolutions. This, as above explained, is 
accompanied by turning of the shaft 92 and move 
ment of the center of the eccentric 07 generally 
upwardly and toward the right viewing Figure 1. 
But the lateral component of such movement 
moves the arm 09 as a whole to the right suffi 
ciently for the latch 0 to clear the plate 6 
and when this has occurred the spring 3 pulls 
up the latch into latching engagement with the 
plate 6. The handle 90 is then turned back in 
the clockwise direction to the position shown in 
Figure 1, which swings the eccentric 107 down 
Wardly and to Ward the left. This tends to move 
the arm 9 to the left, but since the opposite 
end of the arm is firmly hooked or latched to the 
preSS the result is that during Such clockwise 
turning of the handle 90 the delivery is by the 
arm 9 through the eccentric 07 drawn up firm 
ly and tightly against the press. 
While only a single arm 09 and associated 

mechanism have been described above II prefer to 
employ two such arms, one adjacent each side of 
the delivery, the two arms being identical and 
operating synchronously. This causes the deliv 
eity and press to be drawn together firmly adja. 
cent both side frames. . . . .? 

It has been explained above that operation of 
the motor 25 in one direction or the other causes 
rotation of the screws 6 and f8 to move the de 
livery toward or from the press. The motor cir 
cuit is controlled by four switches, one for closing 
the circuit to start the motor in one direction to 
move the delivery out, a second for opening such 
circuit to stop outward movement of the delivery, 



a-third for closing the circuit to start, the motor: 
in theºreverse direction to move the; delivery in; 
and a fourth for opening. Such circuit to stop in 
ward movement of the delivery. The delivery 
being in the out position, the handle. 90 is turned 
in the clockwise: direction to the position of Fig. 
ure 1. Fixed to the shaft, 92; is a pair of switch 
operating arms 8 and 9, . When the handle. 
90 is moved as above described the arm - 8 op 
erates a SWitch 20' which closes the motor circuit 
to operate the motor in the direction to cause: 
the delivery to move inwardly toward the press, 
The switch" f2O is mounted on the frame of the 
delivery adjacent the shaft. 92 and in position to 
be operated by the arm 8 upon movement of 
the handle 90 as just explained. The delivery 
continues its inward movement until a switch. 
operating member 2f; on the press operates a 
switch 22 on the delivery which opens said motor 
circuit and stops inward movement of the deliv 
ery toward the press: Theswitch i 22 and switch”. 
operating member 2 are so positioned that the 
switch 22 is operated to stop the delivery a frac 
tion of an inch before it reaches its fully opera 
tive position adjacent the press as above ex-. 
plained. Thereafter manipulation of the handle 
90 as above explained draws the delivery up tight. 
against the press. 
When the delivery is... to be moved out away 

from the press, the handle 90 is turned two revo 
lutions in the counterclockwise direction viewing 
Figure 1. This causes the Switch operating arm 
f'9" to. Swing upwardly and operate a switch 23 
carried by the delivery adjacent the shaft, 92. to 
close the circuit which operates the motor in the 
direction opposite that in which the delivery is 
moved in toward the press. Consequently the 
delivery moves outwardly away from the press. 
This movement, as above explained, is accom 
panied by downward movement of the link 67. 
Such link carries a switch operating arm 24. 
which when the delivery has reached its full. 
outward position operates a switch 25. carried by 
the delivery, adjacent the link 67. Operation of 
the switch. 25, opens the circuit and the delivery 
stops. 
The handle. 90 controls the motor for moving 

the delivery, the driving connection between the 
delivery and press and the mechanical Connec 
tion: or latch for holding the delivery in place 
against, the press; When the delivery is in, as: 
shown in Figure 1, turning of the handle. 90 
through two revolutions in the counter-clockwise 
direction releases the latch. O, disconnects the 
driving connection 78; and finally initiates. Opera 
tion of the motor to move the delivery out. The 
handle 90 also initiates' operation of the motor. 
to: move the delivery in and positions the arm 
09 and the link 77 to adapt them to cooperate 

with the press when the delivery moves in. The 
delivery automatically: Stops a fraction of an 
inch. short of its ultimate position and again the 
same handle: 90 simply by being turned somewhat 
less than two revolutions first in the counter 
clockwise direction from the position shown in 
Figure l and then back in the clockwise direc 
tion to that same position causes the hook fo 
to draw the delivery firmly up against the press, 
this operation being accompanied by dropping 
of the.hook 78 over the crosshead pin 88 to ren 
der the delivery operable from the press drive. 
Thus a minimum of manual effort, is needed to 
move the delivery toward and from the press. 

10. 
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2,371,90: 
This subject matter is claimed; intmy, Copending. 
application Serial No. 386,651. - 
The, lever, 75. Carries; at its upper end a gear 

segment 26, which meshes: with a pinion, 27 
Also fixed to the shaft 28. 

is a gear 29, and another: gear 30: The; gear 
30 meshes with a pinion f3 fixed to a shaft: 
32. Also fixed to the shaft, 32 is... a pair: of 

sprockets 33, one adjacent each side frame; 
Carried by each of the side frames, of the des. 
livery is a stud. 34. Each stud. 34 carries, ine; 
teriorly of the side frame: with which it is con 
nected a sprocket. 35. Each sprocket 35. is in 
alignment'...with one of the sprockets. 33. A 
sprocket chain 36 at each side of the delivery 
meshes with one of the sprockets: 33. and the 
aligned sprocket 35. Each of the: 'Sprocket 
chains 36 passes over idler sprockets, 37, one 
or both of which may be adjusted fortensioning 

, the chain. 
Each of the sprocket chains 36 has one or 

more 'special links, the special links in the respects: 
tive chains being positioned opposite each other: 
Each of such special links has connected thereto, 
a bracket, the opposed brackets, being connected 
by cross. members' to form a carriage 222 Oscil 
latable in the horizontal direction viewing Figure 
1. The structure of the carriage and the means: 
for supporting and guiding it form no part. of 
the present invention and are not shown and de 
scribed in detail. The oscillatory movement of 
the segment 26: is transferred through the 'gear 
27, the shaft 28, the gear 30, the pinion 34, 
the shaft 32 and the Sprockets 33 to the sprock-i. 

35 et chains 36 and thence to the carriage' itself: 
Thus during operation of the mechanism: the, 
reciprocable delivery carriage moves" back and 
forth longitudinally of the delivery and towards 
and from the press. The carriage. carries sheet 

it handling means including tapes. 44 cooperating 
with the tapes 60 and 62 to receive and deliver 
sheets, but since such means form no part of 
the present invention they will not be described. 
in detail. Suffice it to say that the reciprocable 
delivery carriage ordinarily receives a sheet from 
the tapes 60 and 62 upon each reciprocation 
thereof and delivers the same to the delivery pile. 
Meshing with the gear 29 is a segment 45° 

fixed to a sleeve'? 46. The sleeve 46 is journaled 
for angular oscillation upon a shaft 47. The 
sleeve 46 passes through the delivery side frame. 
as' shown in Figure 3 and carries at its outer end 
an arm 48. Since the segment 45 and the arm 
48 are both fixed to the sleeve 46 they are to 

all intents' and purposes unitary. The arm 48. 
carries a pawl 49 projecting laterally therefrom 
and engaging a ratchet 50 fixed to the shaft 47. 
The pawl is normally resiliently urged into ens. 
gagement with the ratchet 50 by a coil spring 
5. Upon oscillation of the segment 45 the 

pawl 49 advances the ratchet: 50 and, conse 
quently, the shaft 47 to which it is fixed, step by 
step. Means forming no part of the present in 
vention are provided for adjusting the arc 
through which the pawl moves the ratchet upon: 
each oscillation of the segment: 45. 

Fixed to the shaft 47 is a pinion 52. Such: 
pinion meshes with a gear 53 which, in turn; 
meshes with a gear 54 fixed to a shaft" 55. 
Also fixed to the shaft f55 is a bevel gear 56, 
meshing with a bevel, pinion. 57 fixed to a shaft 
58 carrying a worm 59 meshing with a worm 

wheel 60. The worm - wheel. ? 60; is mounted 
loosely for rotation upon a shaft, f 6; Integral: 
with the worm wheel (60 is a ratchet, 200. Fixed. 
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to the shaft. f6 is an arm. 20 which pivotally 
carries at 202 a pawl 203 engaging the teeth of 
the ratchet 200. The pawl 203 is urged into en 
gagement with the ratchet 200 by a compression 
"coil spring 204. Also fixed to the shaft. 6, is a 
pair of drums. 62, one adjacent each side frame. 

: A pair of cables is adapted to be wound up on 
and paid out by each of said drums 62. One 
of said cables 63 passes over a sheave 64, and 
thence downwardly to the pile support 65. The 
other 66 of Said cables passes over a pair of 
sheaves 67 and 68 and thence downwardly to 
the pile support 65. - 
The weight of the pile of sheets upon the pile 

support. 65 causes such support due to gravity 
to strain the cables 66. So as to tend to turn the 
shaft 6 in the clockwise direction viewing Fig 
ure 5. But since the arm 20 is fixed to the shaft 
6 the pawl 203 carried by Such arm and engag 

ing the ratchet 200 prevents the shaft. 6 from 
turning unless the ratchet "200 turns also. OS 
cillation of the lever 75 and the mechanism above 
described causes the ratchet 200 to turn periodi 
cally. in the clockwise direction viewing Figure 5. 
This allows the shaft 6 to turn with a step-by 
step movement in the clockwise direction viewing 
Figure 5 whereby to lower the pile Support. In 
other words the ratchet 200 gives way step-by 

O 

2) 

step before the pawl 203 which is fixed to the shaft 
(61 through the arm 20 and this results in 
gradual lowering of the pile support as sheets are 
delivery to the pile during operation of the de 
livery apparatus. . - 

The gearing above described for lowering the 
pile support is enclosed within a casing 205 ap 
plied to the outside of the side frame of the 
delivery. The shaft 6 extends through the 
casing i 205 aind has a reduced eXtremity 206 pro 
vided With a pin 207. A handle is adapted to be 
applied over the reduced extremity 206 and en 
gage with the pin 207 to turn the shaft 6 in 
the counter-clockwise direction Wiewing Figure 5, 
'whereby manually to raise the pile support 65. 
When the pile support is thus raised the pawl 
203 simply passes over the teeth of the ratchet 
200 so that the position of such ratchet and the 
worm wheel 60 integral therewith is not dis turbed. 

Fixed to the shaft. 28 is a cam 69. Journaled 
in the delivery frame is a shaft ITO on which is 
loosely mounted for rotation an arm if carry 
ing at its extremity a roller. 2 adapted to lie 
against and follow the cam 69. The arm f : 
is urged down toward the position in which the 
roller 72 engages the cam 69 by a tension coil 
spring 208 acting between the arm 7 and a pin 
209 carried by the delivery frame. Fixed to the 
shaft O at each side of the delivery is a gen 
erally upwardly extending arm 73. Fixed to the 
shaft 70 is an arm. 20 having a laterally pro 
jecting pin. 2. The pin 2 is adapted to lie 
against a generally upwardly projecting finger 
22 integral With the arm fill which, as above 
stated, is loose on the shaft 70. A compression 
coil spring. 23 surrounds a guide rod 24 con 
nected with a hub 25 pivoted to the arm it and 
passing through an opening 26 near the upper 
end of the arm. 20. The spring 23 bears between 
the arm 2 to and the hub 215, thereby urging the 
pin 2 into contact with the finger 22. 
A jogger operating rod 74 is pivoted to each 

of the arms 3 at 27 and is adapted to be oscil 
latorily moved thereby in a direction generally 
longitudinally of the delivery upon Oscillation of 
the shaft 70. Fixed to the shaft TO is a gen 
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5 
erally horizontally extending arm 75. Such arm 
underlies an eccentric turnable cam-like stop 
member 76 fixed to a shaft passing through 
the delivery side frame and having a control arm 
78 fixed thereto and disposed outside the side 

frame. The position of the stop member 76 is 
determined by the position of the control arm f18 
which may be moved to any one of a plurality of 
adjusted positions and maintained therein by 
means of a spring pin f79 in the arm 78 which 
may enter any one of a plurality of arcuately 
arranged openings 80 in a plate 8 fastened 
to the outside of the side frame. The stop mem 

I ber 76 determines, the extent to which the shaft 
70 may turn in the clockwise direction viewing 

Rigidly connected with the jogger operating 
rods f4 are rear jogger carriers 82 carrying 
rear joggers 83. Each of the rods 74 is pivoted 
at f84 to a bell crank lever 85 pivoted to the 
frame at 86 and having an arm 87 operating 
a transversely slidable rod 88. The respective 
rods 88 at opposite sides of the delivery move 
always in opposite directions, that is, both of such 
rods at any given time move inwardly or out 
wardly. Each rod 88 has fixed thereto a bracket 
28 carrying a rearwardly extending rod 29 car 
rying Side joggerS 89 and the rear end of which 
rests upon a transverse member 220 and has a 
downturned extremity 22 positioned rearwardly 
of the member 220. The delivery pile 90 is 
guided at its outer edge by stationary guides 9 f 
and is adapted to be jogged in the usual manner 
by the rear joggers 83 and the side joggers 89. 
The Cam 169. OScillates continuously during op 

eration of the mechanism. When the roller 72 
rides up on the high part of the cam 69 the arm 

i? is swung in the counterclockwise direction, 
viewing Figure 7, and the spring 213 moves the 
arm 20, and With it the shaft T0 to which the 
arm 20 is fixed, in the counter-clockwise direc 
tion, thus moving the jogger operating rods to 
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gerS Out Wardly away from the pile. 

the left and moving all of the joggers inwardly 
toward, the pile. When the joggers strike the 
edges of the pile they are arrested thereby and 
movement toward the left of the rods 74 stops. 
This is true even if the roller T2 has not yet 
reached the highest point of the cam 69 as the 
Spring and pin connection between the lever T 
and the arm 20 permits further swinging of the 
arm if without an accompanying turning of the 
shaft 70. When the roller 72 rides down onto 
the low part of the cam 69 the spring 208 pulls 
the armi ll i downwardly or in the clockwise di 
rection about the axis of the shaft 70, viewing 
Figure i, and thus, through the engagement of 
the finger 22 against the pin 2 f, turns the shaft 
70 in the clockwise direction and pulls the jog 

This out 
Ward movement of the joggers continues as long 
as the shaft. 70 continues to turn. The extent 
to which such shaft may turn in the clockwise 
direction is determined by the position of the 
stop member 76. Thus the stop member 76, 
which is controlled by the arm f 8, controls the 
amplitude of oscillation of the joggers. If it is 
desired that the amplitude of oscillation of the 
jOggers be leSS than the maximum amplitude 
provided for by the design of the cam 69 the 
control arm. T8 is shifted to a position to swing 
the stop member 76 downwardly. When the 
shaft 0 turns in the clockwise direction in re 
sponse to the action of the spring 208 during 
the time the roller 72 is riding from the high 
point to the low point of the cam 69, such turn 



iS 
ing will be interrupted when the arm 75 strikes 
the stop member f76. Butisince, the arm.:20 is 
fixed to the shaft 10 the pin 2: Will preyent 
the arm ?li from following: the cam F69; down 
to its lowest point, and the roller dT2 will stop 
in mid-air untiljitgis engaged by the can sh;69 
upon the Subsequent turning movement thereof 
in the clockwise direction, viewing Figure. 
Through the mechanism above described:Oscil 

slation of the lever, 75 carrying. the segment 26 
operates the joggers, while provision is made for 
adjustment of the amplitude of oscillation of the 
-joggers by a rapidly shiftable-control:member on 
the outside of the delivery frame. The joggers 
are operated: through an oscillatory (Cam and the 
means for controlling the amplitude of oscillation 
yof the jogger's predetermines the portion of the 
normally, effective...surface of the cam which 

...Operates to move the joggers. The joggers are 
' resiliently urged both towards and from the pile 
So... that they Will yield...to any obstruction :en 

1 counteredgin...movement in either direction. With 
3 outdamage thereto. 

... While I have. shown and described a present 
preferred embodiment of the invention it is to 

a be distinctly understood that the same...is not 
-limited thereto, but...may be otherwise variously 
:embodied. Within the Scope of the following 
:claims. 

II; claim: . i. Sheet delivery apparatus. comprising a sup 
i port for a pile of Sheets, joggers for the pile, 
spring, means for urging the joggers toward the 
pile, means including -an OScillabable cam for 
ricetracting the joggers away from the .pile and : 
means for changing the amplitude of said re 
traction. 2. Sheet-delivery apparatus comprising a Sup 
sport for a pile of sheets, joggers for the pile, a 
jogger retracting member, spring means urging 
said member in a jogger retracting movement, 
means periodically moving said 'member in the 
opposite a direction against the 'action 1 of Said 
spring means, and adjustable means limiting 'the 
jogger retracting movement of said member. 
3. Sheet-delivery.apparatus.comprising-a'sup 
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port for a .pile of sheets, joggers' for the pile, a 
jogger retracting member; Spring means: urging 

! said member in a jogger retracting 'movement, 
means periodically moving said member in the 
uopposite idirection - sagainst ithe - action of - Said 
spring means and an-adjustable eccentric stop 
1.nhember limiting the jogger retracting movement 
r of saidijogger retracting member. 

...4. Sheet: delivery apparatus comprising a "Sup 
spot 'for: a pile of sheets, joggers for the pile, a 

- jogger - retracting "arm, "springimeans uirging Tsaid 
- arm : in a jogger retracting movement, van 4 oscil 
latable camperiodically moving said arm in the 
opposite direction against the action of said 
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spring "means, an adjustable “stop memberi limit 
ing:the jogger retracting movement of said arm 
:and rapidly shiftable means for adjusting said 
stop, member. .5. Sheet delivery apparatus comprising a sup 
port for a pile Lof, sheets, joggers for the pile, 
spring means urging the joggers toward the pile, 
a jogger...retractingarm, otherspringmeansurg 
.ing. said Farm in ta jogger retracting; movement, 
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mentioned spring means to permit said first men 
tioned spring means to move the jigggers toward 
the pile and adjustable stop means limiting. the 
jogger retracting movement of said arm. 
36. Sheets delivery: apparatus, comprising a sup 

pont for a pile-of-sheets, joggers; for the pile, an 
arm connected. With the joggers, spring; means 
surging, Saidi arm to move the joggerStoward the 
:pile, means.;for moving, said arm against, the 
:action of said spring, means to retract the joggers 
and adjustable means limiting the extent;of, oper 
ation";of said lastinentioned means. 

7. Sheet delivery apparatus comprising a sup 
3port for:ašpile of:sheets, joggers for the:pile, a 
iogger retracting: ; member, means including, a 
trotary cam for oscillating said: member, said 
member;having a follower following said cam; and 
means: determining, the amplitude of the retract 
ing movement:of the joggers by limiting the arc 
soft contact of said follower on said scam upon 
...turning of the latter. 

';8. Sheet delivery apparatus; comprising, a sup 
port for at pile of Sheets, joggers for the pile, 
jogger operating means; and means including...a 
...swingable arm and; means for: fixing the arm se 
lectively in a plurality of adjusted positions, de 
termining, the samplitude of movement of the 
joggers. - : 9. Sheet delivery, apparatus comprising a Sup 
port for a pile of sheets, joggers for the pile, an 
oscillatable jogger operating, cam, means con 
...nected with the joggers,and having a follower 
riding on said cam whereby the joggers are 
moved and adjustable means determining the 
-extent of contact between the follower and the scam and thereby controlling the amplitude of 
imovement, of the joggers. 10. Sheet-delivery apparatus comprising: a.sup 
»Port for a, pile of sheets, joggers for the pile, 
means for, moving the joggers toward the pile 
"comprising: relatively light spring means, and 
(relatively. Strong spring means for retracting, the 
joggersaway from the pile, said.firstmentioned 

; means, including; means periodically rendering 
inoperative the relatively, strong spring; means 
and, thus permitting the first mentioned mean 
.tourge thej9ggerstoward the pile. 

11. Sheet delivery apparatus comprising:a::sup 
port for a pile of sheets, joggers for the pile and 

r0means including spring means for oscillating the 
joggers in both directions, said, means also in 
'cluding an Oscillatable cam for controlling, opera 
, tion of:the Spring; means. 

5.12. Sheet delivery apparatus comprising at sup 
iPort for a pile (of: sheets, joggers for the pile, 
smeans for oscillating the joggers and, means in 
cluding, a rapidly shiftable member, a series of 

... stationary positioning portions adapted to main 
stain said::membertin a selected position when it 
is shifted thereto; for::changing the amplitude;of 
soscillation of the joggers, and means on said 
member cooperating with said positioning, por 
vitions. 13. Sheet delivery apparatus, comprising:a::sup 
– Port for at pile of sheets, joggers for. the pile, 
means includingian oscillatablet cam{for oscillat 
sing the joggers; and means separate from; the 
cam-operable: during operation of the apparatus 
for changing the amplitude of oscillation of the 

means periodically moving:said arm in the oppo-, 70 joggers. 
site, direction against the action of said second 
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