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CONRAD KAILER AND LEONARD E.

BROOKES, OF CHICAGO, ILLINOIS, AS-

SIGNORS TO THEMSELVES AND JOHN J. KAHLER, OF SAME PLAUI.

OPERATING MECHANISM FOR TYPL-BEDS OF CYLINDER PRINTING-MACHINES.

SPECIPICATION forming part of Lietters Patent Mo, 388,050, dated August 21, 1388,

Application filed Seplember 93, 1887, Serial No. 250,424, (No modei.)

To all whom it may conceriv:

Be it known that we, CoNRAD KATLER and
TLEONARD K. Broowss, residing at Chieago, 1n
the connty of Cool and State of Illinois, and
citizens of the United States, have invented
a new and uscinl Improvement in Operating
AMechanism for Tvpe- Beds of Cylinder Print-
ing - Machines, of which the following is a
specification, reference being had to the ac-
companying drawlings, in which—

IMigare 1 is & plan view of the bed-driving
mechanism and a eashioning device for the
same. Ifig. 2 is an end clevation of the bed-
driving mechanism and the automatic siiding
frame of driving-gear. TIfig. 3 1s a plan view,
partly in section,of a cushioning device formed

by a peculiarand novel arrangement of springs

and air-cylinders.

These improvements relate to that class of
printing-presses known as ‘‘ flag-bed eylinder-
presses,”’ and particularly to the driving
mechanism and cushioning devices for the bed
of a cylinder-press.

The object of the present invention is to
overcome the objections and defects pertain-
ing to flat-bed eylinder-presses, and 1ts natuare
consists in providing new and novel mechan-
ism for imparting a uniform reciprocating
motion to the bed or form-earriage, and 1n
providing a cushioning deviee for the bed or
form-carriage, as heremnatter specified. |

The mechanism for driving the bed or form-
carriage C of the maechine at a uniform rate
of speed and the eushioning deviees-for stop-
ping and starting the bed or form-carriage C
withont shock or jar at the end of its travel
in either dircction will now be deseribed.
The driving mechanism is shown in Figs. 1
and 2 of the drawings, and in I'ig. 1 the bed
or form-carriage is removed, butshown in po-
sition by the dotted outline.

The bed or torm-carriage C has depending
from its under side and seenred thereto by a
web or flange, 116, a rack, 94, having straight
sides and curved ends, with which meshes a
sear or boothed wheel, 93, on the upper face
of whieh is mounted a roller or thimble, 806,

The arrancement of the rack herein de-
seribed is one by which the rack is attached

so directly under the bed and in a central posi-

| tion, and the driving-gear 93 is supported in
‘a horizontal position and has a rotation in
the proper or desired direction for driving
the rack and giving the bed or form-carriage
the necessary forward and back movement. 55
' The driving-gear 93 is attached to ashait, 150,
which shaft is journaled in a sliding frame, 97,
and this frame in tarn is carrvied in a cross-
frame, 99, attached rigidly to the side frame
of the machine, thus insuring greatsteadiness 50
of motion and almost perlect {reedom front
side or end strain upon the bed or form-car-
 riage. This shaft 180 above the gear Y5 car-
ries the roller or thimble 96, and to its lower
end is secured a beveled gear, 119, by which 65
the shaft is driven from a beveled driving-
gear, 118, on the end of a shaft, 95, which
shaft issupported at its inner end 1n a bearing,
117, depending from the sliding frame 97, and
is mounted at its outer end in a bearing, 123, 7o
on the side frame of the machine, and 1ts outer
end carries a gear or toothed wheel, 121, .
which wheel meshes into a long pinion, 120,

! mounted on a shaft supported in bearings 122,

and receiving motion {rom asuitable driving- 75
agear. The shaft 98 is securely held against
lateral motion in the Learing 117, and is {ree
to revolve in its bearings 117 and 123, and af
the same fime is free to slide endwise in the
bearing 123 with the sliding movement of the So
frame 97. |

At each end of the rack, and seeured to the
under side of the bed C, is asemicircular shoe,
95 and 100, and cach shoe 18 formed upon a
radius equal to the distance from the center of Ss
the curved end of the rack to the circumfer-
ence of the roller or thimble 96 furthest away
from the center of the curved end of the rack,

and each shoe is firmly attached to the bed G

! at a point to be in line with the roller 96, and go

these shoes prevent the bed O from traveling
more than the required or predetermined dis-
tance, and also assist the gear 93, through the
medium of the roller 96, in turning and revers-
ing the movement of the bed or form-carriage 95
C, the shoe 95 acting at one cnd and the shoe
100 at the other. |
Theunder side of the bed has secured thereto,
on opposite sides of the rack,shoes 77 and 78,

with which ecact devices for moving the slid- 1oo
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ing frame, and these devices are shown only | travel around the end of the rack to the point

for one shoe, 78, it being understood, however,
that similar devices are provided for coacting
with the shoe 77.

The shaft 115 is mounted in a box, 88, on the
side frame of the press, and this bl]‘l:ﬂ) ab each
end has secured thercto an arm, 79, the upper
arm having a roller, 89, mounted on its end to
engage with the s}hoe 78, and the lower arm
having 1n its outer end a pin or pivot,to which
1s connected a rod, 80, which rod at its other
end 18 connected o a pin or pivot on the end

-of an arm, 182, secured to a shaft, 81, which
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furn.,

shaft is supported in a box or bearing, 124,
from the side frame of the machine. This
shaft 81,at i1ts lower end below the arm 182, has
secured thereto a gear-wheel, 181, and to its
upper end 1s secenred an arm, 90, having in its
outer end the pin or pivot, to which is con-
nected one end of a rod, 91, the other end of
which 1s pivotally connected between ears 92,
projecting out from the sliding frame 97.

The gear-wheel 181 on the shaft 81 meshes
with a similar gear-wheel, 183, on an upright
shaft, 184, supported in a sunitable bearing or
box, and having secared to its upper end an
arm, 82, having &« pin or pivot in its outer end,
to which 1s connected one endof arod, 83, the
other end of which is connected by a suitable
pin or pivod to a lever, 84, and to the lever 84
is pivotally connected a guide-rod, 86, around
which 1s a compression-spring, 85, which abuts
at 1ts outer end against a eollar, 87, firmly at-
tached to theside frame of the machi ne, and in

which collar the rod 36 slides, and, as Shown |

the inner end of the spring S5 abuts against a
collar secured to the rod adjacent to the le-
ver 34.

The operation of these devices is as follows:
When the bed has arrived aliost at the end of
1ts travel 1n the opposite direction to that in-
dicated by the arrow of Ifig. 1, the driving-
gear 93 will be on the side of the bed and at
the point indicated by the dotted circle s, Fig.
1, and at this point the shoe 78 will engage the
roller 89 on thelever 79 and move the lever 79
from the position indicated by the dotted lines
q to that shown by the full lines, moving the
lower arm, 79, likewise, and through the rod
80 turning the arm 182 {rom the position indi-
cated by the dotted lines 5 to the position
shown by the full lines, partly rotating the
shaft §1, which moves the arm 90 from the po-
sition indicated by the dotted lines /i to that
indicated by the {ull lines, and this arm 90,
through the connecting-rod 91 and.ears 92,
moves the sliding frame 97 {rom the position
indicated by the lower dotted lines, Fig. 1, to
the position shown Dy the full lines for the
ears 92 with the movement of the pinion 93
around the end of the rack 94, as shown in
Fig. 1 in fall lines, and by thus assisting the
turning of the pinion at the starting-point
through the devices just described relieves the
driving-gear 93 of all strain in making the

\

indicated by the upper dotted circle, ¢, of Fig.
1 for the reverse travel of the bed or form-car-

riage in the direction indicated by the arrow,

and when the wheel 93 has reached this point
the upper arm, 79, will have been carried by
the travel of the pinion around the end of the

rack to the positionshown by the dottedlines p,
y 75

Fig.1, turning the shaf{t 115 and thelowerarm
79, and through the conneecting-rod 80 turning
the arm 182 to the position shown by thedot-
ted lines A, rocking the shaft S1, and turning
the arm 90 to the position shown by the dot-

ted lines 4, and through the rod 91 and ears 92
carrying the moving {rame 97 to the limit of

16s movement in that direction and in position
for the travel of the rack 94 to the other side
ot the gear 93, Fig. 1.
this position until the rack 94 has traveled in
contaet with the gear to its opposite end from
that shown 1n Ifig. 1 and in the direction indi-

ated by the arrow, Ifig. 1, when the shoe 77
comes 1nto play, and, in connection with cor-
responding devices to those already described
for coaction with the shoe 78, moves the slid-
1ng {frame back to a position for the ocar to be
on that side of the rack indieated 1}}; the dot-
ted cirele s, bub at the opposite end from that

The parts remain in

30

QO

shown in the figure, and these movements will gg

continuneateach for

ment the gear93isassisted instarting onits turn
around theend by thesliding frame 97, through
the shoes 77 and 78 and their coacting devices,
and on a reverse movement the arm 90 will be
moved from the dotted positionq to the dotted
position 2, and the arm 182 will be moved from
the dotted position L to the dotted position j.
When the sliding frame 1is in 1ts central posi-
tion, as indicated by the full lines in Iig. 1,
the arm 82 and the connecting-rod 83 will be
on what is known as the ‘‘dead-center,”’ hav-
ing been carried there by the action of the
gear-wheels 181 and 183, which partly turn the
shaft 184, and in this 1)0811}1011 1t will be seen
that whichever way the arm 82 is moved
through the medium of the gears 181 and 183
it will receive the full force of the compres-
sion-spring SH by means of the lever 84, and
securely hold the sliding {rame locked during
either the backward or forward travel of the
bed or form-carriage O, and when the arm 182
18 1n the position shown by the dotted lines j
the arm 82 will be in the position shown by
the dotted lines [, Fig. 1, and when the arm
132 has been carried to the dotted position &
the arm 82 will be carried to the dotted posi-
tion m, and from cither position, lorm, the arm
52 comes to the full-line position when the gear
93 1s going around the extreme end of the rack.
The cushioning of the bed or form-carriage
at either end of its travel is a necessary and
important feature of printing-presses, and one
part of our 1nvention relates to improvements
therein, and will now be described. In Fig.

The pinion or gear 93 continues its I 1 we have shown a cushioning mechanism for

ward and back movement of
the bed or form-carriage, and with each move-
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a press where the bed is fo have a uniform
SPeed |

At each end of the bed or form- carriage C,
and secured 1n any suitable manner to the un-
der side of the bed, 13 a shoe, 107, the shape
of which 1s shown by the dotted lines, Iig. 1.
A lever, 101, is firmly secured to the upper
end of an upright shaft, 104, mounted in bear-
ings or journal-boxes attached to the frame of
the machine, and this arm at its outer end has
a roller or thimble, 109, mounted on a suitable
pin or pivol, and the lower end of the upright
shaft 104 has sceured thereto an arm or lever,
103, to the outer end of which 1s pivotally at-
tached a guide -rod, 111, which enters and
works within a compression-spring, 110, the
rod having a thrust collar or washer, 113, to
work against the end of the spring. A cor-
responding set of devices, consisting of an arm
or lever, 102, upright slmtb 1006, rollel or thim-
ble 106, arm or lever 105, cuide-rod 112, and
thrast-collar 114, 18 provided for the opposite
side of the plea‘a the guide-rod 112 entering
and working in the oppmli‘e end of the spring
110.

The operation is as follows: Yhen the levers

101 and 102 are in the position indicated by |

the dotied lines n and o,vespectively,the travel
of the hed or forni-carriage in the direction to-
ward these levers will eause the shoe 107 to
engage with the thimbles 108 and 109 noise-
lessly and without shock,and by such engage-
ment carry -the arms forward with the travel
of the bed into the position shown by the full
lines, Fig. 1, and when the arms 101 and 102
are in this position the bed will be at the end
of its travel, and duaring such movement the

arms 103 and 105 will be carvied from the po-

sition indicated by the dotlted Iines, If1g. 1, to
the position shown by the full lines, compress-
ing the spring 110 between the collars 115 and

‘EH: on the rods 111 and 112, so that on the |

reverse travel of the bed the reaction of the
spring will assist in reburning the bed through
the arms 103 and 105 and the levers 101 and
1()..;.., which are returned by the action of the
spring from the position shown in full lines

to that shown by the dotted lines, and at the
same time a cushioning of the bed at the end ;

of its movement 18 had from the compression
of thespring 110, The spring 110 and the co-
acting devices therefor form an effectual cush-
ion where the travel or speed of the press 1s
but where a variable speed 18 re-
guired the spring would not be effective, and
we have devised an alr-cushion ar ranﬁemeutj
which is illustrated in Fig. 3,and in which the
levers 101 and 102, thimbles or rollers 108 and
109, apright shafts 104 and 106, and arms 103
fmd 105,as in the compression-spring arrange-
ment, are used. A rod, 131, is pivotally con-

nected to the outer end of the arm 103,and has ;

attached fo 1ts outer end a piston, 133, which
is located and works in the main alr eylinder

134, and a piston, 132, located and operating
“in the air-eylinder 134, at the opposite end, 1s

: the end of the spring.

connected by a rod, 130, with the arm 105.
Attached to the side of the main air-cylinder
134 is a small eylinder, 155, 1n Wwhich 18 a pis-
fon, 136, and a compression-spring, 137, the
1}1.@53111‘0 of which 15 regulated by a SCrew-
threaded stem,128, operated by a hand-wheel,
129, the end of the stem being in condact with
The eylinder 135 com-
municates with the eylinder 154 by a suitable
opening, and the piston 136 is hollow, and in

AN
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its side wall has a small orifice, 2, which com-

municates with a pipe having on ils end a
porous diaphragm, 13S, The upright shaft
104 has secured thercto an arm, 125, to which
is pivoted one end of a eomleetmﬂ -rod, 139,
the other end of which is attached by a pin or
pivot, 143, to the end of a-leal-spring, 142,
and the shaft 106 is conunccted with the spring
142 by an arm, 126, connecting-rod 140, and
pin or pivot 144. Thespring 142 1s supported
by a suitable frame-piece, 141, and the rollers
108 and 109 arc adjusted to the shoe 107 by
means of adjusting-serews 127 working against
the arms 125 and 126, so that by means of the
spring 142 the levers 101 and 102 are kept in
the proper position for the rollers to engage
with the shoe 107. |

The operation of this device is as follows:
When the bed-shoe 107 carries the levers 101
and 102 from the position shown in Fig. 3 to

- that shown by the full hunes in Fig. 1, or to-

ward the ecenter of the machiie, the upright
shafts 104 and 106 will be partly rotated,turn-
ing the levers 103 and 105 toward the center of
the machine and causing the pistons 132 and
133, through the connecting-rods 139 and 151,

to force the alr in the eylinder 154 out through

the opening into the piston 136,and f{rom such
piston, when the press is running at a slow
speed, the atr will pass throngh the orifice 7
and connecting-pipe to the porous diaphragm
158; but as the speed of the press inereases
the pistous 152 and 153 move faster, and the
air,not beingableto escape fastenough through
the orifice », forces the piston 136 back in the
eylinder 135, e¢losing the communication
through the pipe to tho diaphragm,and form-
ing in  the piston 134 an air-cushion o resist
and retard the momentum of the bed or form-
carriage, and the quicker the movement of the
press the more rapid the closing of the orifice
»and the larger the velume of airto form the
air-cushion. The initial pressure ab whieh the
exhaust  will be closed by the piston 136 is
regulated by the scerew 138 to give the spring
137 a greater or less amount of foree, so that
the operator canadjust thedevices to produce
the requisite amount of cushion at each end of
the bed to a nicety, and the cushioning effects
can be had for variable rates of speed.

What we claim as new, and desire to secure
by Letters Patent, is as follows:

1. In a fat bed press, a bed-driving mech-
anisin counsisting of a rack centrally Tlocated
and attached du(*{ tly to the bed or form car-
riage, a sliding frame carryiong a single driv-

80
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ing-gear meshing with said rack, rock-shaft | rying the driving-pinion of a printing-press

81 lever 90, and rod 91, eonneetmﬂ said shatt

and sliding {frame,and means for a_utomatieally |

operating the frame,substantially as set forth.

2. In a flat-bed  press, a cushioning device
consisting of springs, fixed air-cylinders, and
-substantially as de-

seribed.

3. The reciprocating bed C, provided on 1ts
under side with a rack, 94, and having at the
end of the rack a curved shoe, and a shoe on
one side of the rack, in combination with a
pinion, 93, sliding frame 97, and an operating
mechanism for moving the frame to start the
pinion on 1ts travel aronnd the end of the rack,

substantially as deseribed.

4. The bed C, provided with the rack 94 on
1ts under side, and having a shoe at the end of
the rack and ashoe at thu side thereof, pinion
93, roller 96, and sliding frame 97, in combi-
nfmon with the arm 79 roller 89, rock-shaft

mechqmsm to move the slldmﬂ frame and

- start the roller around the em:l of the rack
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without straining the parts, substantially as
specified.

-B. The bed C, provided with a rack, 94, on

its under side, and having a shoe at the end

and side of the rack, pinion 93, roller 96, and

sliding frame 97, in combination with the arm

79, roller 89, rock-sihaft 115, connecting-rod
§0, arm 182, rock-shatt 81, arm 90, and con-

necting-rod 91, attached to the sliding frame
for operating the sliding frame at the start of

the pinion around the end of the rack, sub-
stantially as specified.

6. The shoe 78, secured to the under sideof
the bed C, in combination with the arms 79,
roller 89, rock-shaft 115, and connecting-rod
80, for operating a mechanism to move a slid-
ing frame carrying the driving-pinion for the
bed-rack, substantially as specified.

7. The sliding frame 97, carrying the driv-
ing-pinion for a rack of a printing-press bed,
in combination with the rod 91, arm 90, rock-
shaft 81, arm 132, and a counection between
the arm 182, and operating devices moved
from the travel of the bed for shifting the
sliding frame, substantially asand for the pur-
poses specified.

8. The shoe 78, arms 79, roller 895, rock-
shaft 115, and connecting-rod 80, in combina-
tion with the arm 182, lever 90, and rod 91,
for starting a sliding frame carrying a driv-
ing-pinion, substantially as deseribed.

9. The lever 84, compression-spring 85, and
sliding rod 86, in ccmbination with the arm
82 and connecting-rod 33, for locking a slid-
ing frame carrying a driving - pinion for a
printing-press bed-rack, substantially as and
for the purpose specified. |

10. The lever &4, compression - spring 85,
and sliding rod 86, in combination with the
arm 82, connecting-rod 383, rock-shaft 184,
and gears 181 and 183, for operating the arm

82,with the movement of a sliding frame car- |

bed-rack su_bstanbm]ly as and for the purposes

| Speclﬁed

11. The rock-shait 81, arm 90, and rod 91, 70 |

connected with a %hdmﬁ‘ frame carrying a
‘rack-driving pinion of a printing-.press bed,

in combination with the gears 181 183, rock-

shaft 184, arm 82, connecting-rod 83, lever 84,
- compression-spring 85, and sliding rod 86, for
.moving the sliding {frame a
‘sition, Slle’E‘mtl"ﬂlV as and for bhe, purposes.

d locking 1t 1n po-

Sot fm th.

12. The shoe 78, arms 79, roller 89, rock-
- 8¢

shaft 115, connecting-rod 80, arm 182, rock
shaft 81, lever 90, and connecting-rod 91, In
combination with the gears 181 183, rock-shaft

184, arm 82, connecting-rod 33, lever 84,com-

pression-spring 85, and sliding rod 86, for mov-
ing a sliding frame to start a drlmnﬂ -pinion
and for locking the frame and pinion at the
limit of their mwements substantially as and
for the purposes speciiied.

13. The combination, with a reciprocating
bed or form-carriage, G, provided with a rack,
94, on 1ts under side, of a driving-pinion, 93,
carried by a sliding {frame, 97, devices for start-
ing the sliding frame at the commencement of

the travel of the pinion around the end of the

rack, and the arm 82, eonnecting-rod 83,rock-
s}nft 184, and gear- wheel‘-‘a 181 and 183 for
locking the s) 1{11110‘ frame at the limit of its
movement in either direction endwise, sub-

stantially as and for the purpose specified. .
| The shoe 107 and arms 101 and 102,each

14.
having a roller at its outer end, in combina-
tion with the rock-shafts 104 and 106,and arms
103 and 105, for operating the cushioning de-
viee at the limit of the end movement of a
bed or form-carriage, substantially as speci-
fied.

15. The cushioning device fora bed or form-
carriage of a printing-press, consisting of an
air-cylinder, 134, compression-pistons 132 and
133, secondary cylinder 135, and cut-off pis-
ton 136, operated by the movement of the bed
or form-carriage for cushioning purposes with
variable speed, substantially as specified.

16. The air-cylinder 134, pistons 132 and 133,
and secondary cylinder 135, in combination
with the cut-off piston136,compression-spring
137, adjusting-stem 138, and devices for oper-
ating the compression-piston from the move-
ment of a bed or form-carriage for a printing-
press, snbstfmtmlly as and for the purposes
specified.

17. The shoe 107, arms 101 and 102, each
havinga roller at its outer end, rock-shafts 104
and 106, and arms 103 and 105,in combination
with the connecting-rods 130 and 131, com-
pression-pistons 132 and 133, air-cylinder 134,
secondary cylinder 135,and cut-off piston 136,
for cushioning the bed or form-carriage of a
printing-press at the end of i1ts movement un-
der variable rates of speed substantially as
specified.

18. The arms 101 and 102 each carrying a
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roller at its outer end, rock-shafts 104 and 106, |

and arms 125 and 126, in combination with
the adjusting-serews 127, for regulating the
position of the arms 101 and 102, substan-
tially as and for the purpose specified.

19. The arms 101 and 102, each having a

e

]
4

roller at its outerend, rock-shafts 104 and 106,
and arms 125 and 126, in combination with
the connecting-rods 139 and 140 and spring
142, substantially as and for the purpose
speciiied. ._

20. The shoe 107, arms 101 and 102, each
carrying a roller at its onter end, rock-shatts
104 and 106, and arms 125 and 126, 1n combi-
nation with the connecting-rods 159 and 140
and spring 142, substantiaily as and for the
purposes speciiied. ;

1

21. The shoe 107, arms 101 and 102, each
carrying a roller ab its outer end, rock-shafts
104 and 106, arms 125 and 126, connecting- 2o
rods 139 and 140, and spring 142, in combina-
tion with the arms 103 and 105, connecting-
rods 130 and 131, compression-pistons 132
and 133, air-eylinder 134, sccondary cylinder
135, and pressure-pistons 1306, for cushioning 2
a bed or form-carriage at the end of 1ts move-
ment, substantially as speeified. |

rJr

CONRAD KAHLER.
LIEONARD E. BROOKES.

Withesses:
ALBERT H. ADAMS,
Haenry T. JoNES.
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