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20
the driving mechanism due to the connection

- &e., to the type bed and the duvmg there-
~ from of such rollers and sliders; third, to af-
25 ford means for imparting a 1educed posntlve
" ~ frietion lOlleIS, upon which. the type - bed‘
" moves and is supported directly from the

“sion-cylinder from contact Wlth the reeipro-
~ cating type-bed during the forward movement
- of said bed, and for automamcally lowers ing |
said cyhnder before the succeeding backward {
“movement of the type-bed takes place fifth, |
to afford means for tripping the cyhndel 1&18-
‘ing mechanism at will, so as to render it inop- |
. eratwc, with the cylmdel in its raised posi-

35

C o Ing |
‘Fig. 21is a Veltlcal longitudinal section of a
'portlon of a printing-press, showing the gen-

50

_Cltlzen of the United States and a reSIdent of
‘State of Illinois, have invented certain new

- chines, of Wthh the follomng is a speuﬁca- |
~ tion. | '

‘unnecessary wear or jar of the parts; second,

 operate the inking-rollers; fourth, to supply

feed a sheet of paper to the 11111}16351011 eylin-

“ings, in which—

a prmtmo press illustrating a portion of my

|||||||

'
'''''''

| P_RINTINGTMAC_HINE-‘.-

LCIE‘IC‘ATION formmg pert ef Letters Patent Ne 322 309 dated J uly 14: 1885

Apphcatmn ﬁled February 2, 1884

Ta all whom it may concern .
Be it known that I, ROBERT MIDHLE a

b

the city of Chicago, in the county of Cook and

and useful - Impmvements in Printing-Ma-

My 111\'.?@11131011 relates to that class of plmt |
ing-presses in which the ‘form?”’ is carried
upon a bed hcwmg a I‘BCll’)lOGatll]ﬂ‘ movement
under the impression-cylinder; and my im-
provement has for its objects, first, to provide
an accurate, durable, and very evenly work-
ing ‘“‘bed- motlon” for reciprocating the ty pe-
bed and at the same time effect a very gradual
reversal of such motion; and ther eby permit
of a very high speed bemg attained without:

to afford means for avoiding side strainsupon.

of the 1111{111*T rollers, the anti-friction sliders, |

motion to the slider-frame carrying the anti- l

rack which imparts motion to the gearing to

nmeans for autonmtmally I&ISIDG the lmpres-

tion during the distribution of 1111{ failure to

der, &e. - I attain these objects by the mech-
aulsm illustrated in the aeeompauymg draw-

‘Figure 1 is a side elevation of a portmn of

improved mechanism for automatically rais- |

and lowering the impression-cylinder.

eral ar rangement of my 111'1proved mechan
1sn.

| same.

bed by said wrist-pin. -

under side of the type ‘bed; and Fig. 10 isa -
detail side view of a modlhed form of the bed- 85
Tig. 11is a detail verti- -
cal seetion through bed of press, showing the...;_;_;.. L

“during the passage of such bed under said

Fw 4is a dla,gram view 1llust1a,t1ng -
the posmon &ce., of the different shafts and

gears employed to im pa,lt motion to the differ- 5 5
ent parts of the press. o
view . 111ustrat1ng __
traced by the wrist-pin of the rack-pinion upon

‘Tig. 5 is a diagram '
the curve that would be

the frame of the bed-rack in the movementof .
the one past the other, and also the g
reversing movement tha,t is 1mpalted to the
- Fig. 6 is a detail hori-
zontal section illuss 1&1311:10 the mechanism fm:'
automatically moving the swinging end shoes

of the bed- 1acl-.. 111130 and out of the p’lth of 65

the wrist-pin of the rack- -pinion, the view
illustrating one of the shoes in position 1ead5r

@omodely T

oradual 60: '.:

-to be pu&hed into the path of said wrist-pin :--

previous to its reaching a position to com-

plete in a gradually-

lar view illustrating the end shoe being pushed
out of the path of the wrist-pin aftel move-

‘ment has been 1mpmrted to the type-bed by
the movement of the wrist-pin between the 75___,

end shoes of the rack-frame. Fig. 8 is a de-
tail side view of one end of the bed rack a;nd
operating- pinion, illustrating the position of -

the parts at a full stroke of the type -bed, andg'_'_'._;f
just as the movement of such bed is bemg Te-
versed. Fig.9is an inverted horizontal sec- -

. decreasing manner the 7&)._;
mov ement of the type-bed. I‘lﬂ 7 is a simi- -

tion of the rack- frame, illustrating the means .

employed for attachlnﬂ the rack-frame to the -

rack and end shoes.

gearing between the bed and Slldel frame

Similar letters of 1efe1.ence mdlcate llke'_"

- GO
" The first part of my present mventmn 1elates R
‘to the means employed to impart motion to -

parts in the several views.

the type-bed of the press uniform with that of
the periphery of the impression- -cylinder, and

95

cylinder, after which a prog 1esswe1y -decreas- -
ing velocity is impar ted to the bed until the.
pomt of reversal is reached when 2 ]_)10‘3‘1688*

again reached. .
Refelrmﬂ to the dl&WlD S A 1eplesents

rack-frame ﬁxedly secured £0 the under side of .
Flg 318 a tlausvewe section of the / the reclprocatmg type bed ]3, m:ld plowded

ively-increasing velocity is imparted to the
bed until the den'lee of lllllf()ll]l veloclty lS_L_
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with top and bottom toothed racks, C (¥, with y in

which the driving-pinion D alternately gears,

‘the racks being set far enough apart to per-

mit of a vertical movement of the pinion D
into and out of gear with such racks in order
to alternately drive the same and attain a re-
ciprocating movement of the type-bed by a
continuous rotation of said pinion. The re-
ciprocating motion of the type-bed with a
velocity uniform with that of the periphery of
the impression-cylinder is attained by the

meshing with and driving of these racks al-
tervately by the pinien D, the reversing of

such motion of the type-bed in the gradual

manner above mentioned being attained bya

wrist-pin, K, upon the driving - pinion D,
which automatically enters a vertical groove
or slot, I, formed by the shoes A’ A? at each
end-of the rack-frame. The wrist-pin in ef-
fecting this part of the bed motion will cause
the bed to move progressively slower until a
horizontal center of the wrist-pin is reached,
when the motion is reversed,and continued in
anopposite direction, and with a gradunally in-
creasing velocity until the rack is moved into
gear with the driving-pinion to continue the
movement with a uniform velocity. | |

In the construction illustrated in the draw-

- ings, the parts are so proportioned that the

driving-pinion makes three complete revolu-

tlons duringthe forward and backward move-
ment of the type-bed—i. e., one revolution to
each rack C (¥, and one-half revolution in each
vertical end slot, . Still I do notlimit myself
to such proportion of parts, as it may be
changed materially without departing from
the spirit of my invention—for instance, the
driving-pinion may make two complete revo-
lutions to each rack, and one-half a revolution
1n each end slot, F . | | |

The vertical end slots or grooves, I, may
be formed in the manner shown in Fig. 10,
the innershoes, A% being cut away at ¢ to per-
mit of the entrance of the wrist-pin E into the
slot & between the shoes A’ A2 so as to effect
the completion and reversal of the movement
of the type-bed. With this construction the
top and bottom of the shoes should be formed
upon the cycloid curve traced by the wrist-
pin upon the rack-frame to insure the return
of the rack-frame properly into gear with the
driving-pinion.

While excellent results are attained by the
above arrangement of shoes, still it is prefer-
able, both on account of cheapness in repair,
durability, &e., to make the shoes of a straight
form, with the inner ones, A* A% arranged to
Swing Into and out of the path of the wrist-pin
I, such motion being imparted tothe shoes by
means of the horizontally-inclined grooved
plates I IV, of which there are one for each
shoe, the one, I, for the rear shoe being ar-
ranged forward of the vertical axis of the
driving-pinion,and the one, ', for the forward
shoe to the rear of such axis.

which the guide-pins & «® of the shoes A’

i A” engage, are so formed as to move its shoe

into place behind the wrist-pin B after it first
enters the vertical slot " and hold the shoe in
such position until the wrist-pin, in its semi-
cirecular sweep within the slot E, reverses the
movement ot the bed, when the shoe is pushed
outward (see Figs. 6, 7, 8 and 9) to permit
the wrist-pin to move out of said slot I/, the
wrist-pin B remaining idle while the pinion
IS in gear with its racks to effect the main
movement of the type-bed, and coming into

action when such pinion is about leaving its

racks, so as to gradually reverse the motion

the pinion. The pinion D in moving the type-
bed forward engages the top rack, C, and in

moving the bed backward engages the bottom
ack, . |

G 18 a spring connected to each movable
shoe, the tendency of which is to move and
hold such shoes out of the path of the wrist-
pin HE. (See Fig. 9.) |
A7 are inclined inwardly - facing offsets,
against the inclined face of which the wrist-
pin E strikes to move the shoes out of its wWay
in case of the failure of the spring G to hold
such shoe out of the way. (See Figs. 2and 7.)

G” are stop-lugs or offsets upon the rack-

frame, to form abutments for the projecting .
lugs or offsets ¢ on the movable shoes A? to

take the strain off the pivot-bolts of the same.
(See Figs. 2 and 7.) .
In Kig. 5 I illustrate the movement of the
wrist-pin E in relation to the rack-frame, on
which it would trace the cycioid curves H H’
during the movement of the rack-frame and
type-bed by the pinion D, the curved lines H?
Indicating the sweep of the wrist-pin in the

end slots Ify Fig. 2. TFrom this diagram it
will be observed that the wrist-pin has but

very little longitudinal movement in entering
and leaving the vertical slots I, and does not
interfere with the movement of the shoes A2
A’ 1nto or out of the path of such pin at the

proper moment; and to further avoid any such

Interference I form the wrist-pin and the shoes
with a series of two or more offsets or steps, e,
1n order to insure a quicker clearance of the
parts, as clearly indicated in Figs. 6 and 7.

It 1s preferable to arrange the axis of the
wrist-pin K at the pitch-line of the driving-
pinion, and to provide it with an anti-friction
sleeve or thimble, ¢, to avoid wear. Thesaid
wrist-pin is preferably provided with a right-
angled offset, by which it is bolted into a re-
cess 1n the side of the rack-pinion D, as indi-
cated 1n Fig. 8.

In order to attain a vertical movement of
the rack-driving pinion D, so as to alternately
gear with and drive the racks C ¢, T jour-
nal the same by means of a journal pin or
shafs, I at the free end of a rock-arm, T, that
18 journaled on the shaft J of the intermedi-
ate gears K' K’ that are driven by a spur-

The operating-slots f f in the plates F F, | pinion, L, on the main driving-shaft I/, the

75

30
of the bed and return the racks into gear with-
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| pmlon L gearmcr Wlth spur wheel K2 inotloni
therefrom being communicated to the rack-’

‘pinion through the gears K' K.

& » _Motionis. 1mparted to the 1mpresemﬁ eylm-‘
L 5-der O through- gear K? fmm the gear K as

indicated in I‘1c= 4,

- The proper mtermlttent oeullatm y move-f
-~ ment of the rack-driving pinion D is. effected |
‘automatically by the fo]lowmg means: M isa
¢ 10 cam keyed on the shaft M’, that receives mo-
. tion through gear. M? from the pinion M® on |

~ the main sh‘)ib L/. The face of this cam is

formed as shown, so as to impart an intermit- -
tent back and forward motion to the cam-yoke
BT 5 N, which-is in turn transmitted. to the rock- |
arm I by a rack, N’, secured to the yoke, im-.

parting motion to & semi-rotary crank- shaft
N?%, through pinion N’
Whleh carry and impar ; an intermittent rising

20 and falling motion to-the connecting-links r
- of the rock-arm I and duvmﬂ* 1)1111011, as llldl- |

eated in Figs. 2 and 3. --
In some cases, Whele nreater sunpllelty 18

1*equ11*ed the GELIII yoke. N may be connected
25 to and impart motion duecb to the rock- a,rm_

of the rack-pinion D.

. The mechanism for acemnpllehm g the above-, |
described movementof the rack-pinion is also
utilized to 111Le1"mlttently raise and "lower the
30 Impression-cylinder in the followmﬂ manner:
The boxes O, in which the impression-cylin-

~deris jour naled are supported on rods O® that
pass through and are guided by holes in the

~ the side frames of the press, as shown in Fig.
351, and which are connected together at their

Iower ends by cross-heads 0* to which are

pivoted the links P of the operatmg cranks or
eccentrics p, upon the outer ends of the trans-

verse shaft. P'. This shaft is supported in

‘40 bearings in the cross- piece Q of the frame of

the machine, as shown in Fig. 3, and carries
“a pinion, R ‘meshing w1th a 1'aek R, from

- whieh it receives a semi-rotary movemeut i

The rack R’ is couneeted by a link, R?, to the

45 cam- yoke N S0 as, to l‘eeelve motlon there-":

fron.

- R*with an L shaped slot, 7, as shéwn, so that
by lifting the forward end of said. link up-
ward by means of the foot-operating bell-erank

lever IR¥, the vertical portion of said slot will
55 be llibed out of ‘engagement with the. operat-

Ang-pin n’ on the cam- VOLG and said pin will
~ bethen free to move along the horizontal part

~of the slot » without 1mpe1tmﬂ any movement
By this construction the im-.
O pression- ey]mder can be left in a raised pOSI-.:

- to the link R -

tlon

()*L are 81)1‘11]08 surroundmg the hftmﬂ' rods.
O for the purpose of cushioning the Vertwal'

movement of the 11111)1*0,55101:1 Ccy Tinder. (See

65 Fig. 1.)

As 111dle&ted in Flg 3, S are the anti-frie-

' t1011 sliders Wth]l are mterpoeed between the

the crank-pins n. of |

'form. |

In order to render Lhe ebove deeerlbed ver- -
* tically-intermittent movement of the impres-
sion-cylinder inoperative daring the distribu-
so tion of ink; &e., I form the: connecting-link

frame, §'.

LIL 10

uniform manner and prevent 81de stlamns n

the movement of said bed.

- Inthepractical coustruetlon of 1113711111)1‘0&*6-, _
ment I prefer to form the faces of the shoes A"

A* by adjustable liners or strips, as indicated
in Figs. 2,6, 7, 8,and 9, so as to permlt of t,he-?il
-“‘mkmﬂ up” of wear as it oceurs. -

“In this

freclprocatlnﬂ type-bed and. 1ts Ways B’ upen-- o
the frame of the machine;- and" con51sb ofa”.

series Of a11t1 friction’ rol]ers s, journaled in‘a
in order to hold these sliders to the
| ;*p1*'0p0rt10na1]y -reduced motion 1mpa,rted to n e
| them by the bed, I 1)1‘0V1d6 the ways witha: =
rack, S, (see Fig s 3 and 11,) and one-half the
:length of the Stroke of the type -bed.
rack engages a pinion, S* one-half the diame-
ter of: the eef T, tlnt meshes with a mck T,

°

to the side of the main dmwug racl{ frame as 8o
indicated in Figs. 2, 3, and 11. R
"The shaft U that ca,rrles the raek -gear ’I‘ is
alsoemployed to communicate motion t111 ough
gears U’ U? U° on the outside of the press to
the inking-rollers V of the. type -bed, as 111d1-
cated in I*ws 3and 4. = .
By my 11npreved ‘11‘1‘&1]“‘611161]13 Of 111eclmn~*
ism I am enabled to lecate the drwmﬂ mech-
anism at the longitudinal center of the type-
| bed, and take the different movements for the
sliders and “inking-rollers from or near. such
center, and thereby entirely avoid. all’ side
jstra,ms upon the type-bed and its supports,
and thus render its action more even and uni-
This improvement further permits of 95

a pair of duplicate air-cushioning plstons and =~
cylinders being ermnged equa,lly at each side - -
of the long itudinal eenter of the type -bed, so

as to (.ushmn the same in a niore even and@. L

mc:i"[ o

- The dlaﬂlmll Fig. 4 represents the 1"e]:1t1 ve o

thlough gears K' K.
‘C 18 the upper bed-rack, and T/ tLe supple-

A gear- wheel U‘r of”

H&VIDD‘ thue fully deeembed my mventmn

What I elalm anl desue to seeme by Lettere SRR
Patent, is— o : 130 f
"1..In a bed- motwn for prmtmﬂ* presses as.
| herem described, in which the bed is 0perated
by a pinion that engawes alternately with top -
aud bottom 1‘a,eks attached to the press bed

In 16

.position of the dlﬁ‘erent shafts with the pitech--

lines of the gearing and racks used to trans- .
mit motion from one part to the other.
this view I is the main driving shaft, com-
municating to thei lll]pIESSlOl] eylmder t.hmugh._. -
| gears L K? K? and also to the shaft M’ of the
.ﬁcmn, by which the bed motion is reversed and :.
the c¢ylinder raised and lowered thronﬂh pm-f-_
ion M® and spur-gear M*% . .. | e s
~Motion is commumeated to. the 1‘&01{*(11‘1V-_f{ SV
ing pinion D from the. Shaﬂ) J of" the gear. KE.E R

b |
LN

20
'_mental bed-rack, emmeetvd through gears T =~
‘and pinion S* upon a shaft, U, ta the meh S
upon the slider-frame.
-the same size as the gear T npon the sh'“t,fb U,
gerves to transmit, th ough gear-wheel U* a,nd
pinion U?, 1110131011 to the t0pmost of the 111k
-1110*-r011er |
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the combination of the operating-pinion pro-
vided with a wrist-pin, E,with the rack-frame
provided with a vertical guide-slot, K, at each
end for the purpose of properly guiding the
pinion into gear with the racks, esaeutmily as
set forth.

2. The combination, with the reciprocating

‘bed of a printing- 1)1*ess of a rack-frame hav-

ing racks C €' and vertical end slots F F,
ﬂlmnﬂ -pinion D, provided with a wrist-pin,
12, and mec]nmsm substantially as herein de-
scribed, for alter nately engaging the pinion D
with the upper and lower racks, C U" essen-
tially as set forth.

3. In a bed-motion for printing-presses, es-
sentially as herein described, the racks C C,
1mnner end shoes, A? A’ hmoed to the rack-
frame, mechanism Substfmtlally as herein de-

enbed for antomatically moving said shoes

into and out of the path of the wrist- pin L
upon the driving-pinion of the bed-racks C C/,
all combined essentmlly for the purpose set
forth.

4. The combination, with the reciprocating
bed of a printing-press, of a rack-frame hav-
ing racks C €' and vertical slots & I/, driv-
Ing-pinion D, earrying the wrist-pin E, said
pinion being journaled at the end of a rock-
arm, I, and recelving a-continuous rotary mo-
tion thr ough gears K I, and an intermittent
rising and fallmﬂ motion from cam M,all com-
bined esseutnlly as set forth.

5. In a bed-motion for printing-presses,
essentially as set forth,the fixed vertieal shoes
A’ and movable shoes A’ provided with pins
« «¢*, in combination with the grooved cam-
p]ates I' ¥, driving-pinion D, " swrist- -pin I,
racks C and bed B of a prmtmo press,
essentially as set forth.

6. In a bed-motion for printing-presses, es-
sentially as set forth, the movable shoes A7,
provided with an 1nc]med faced offset, in com-
bination with driving-pinion D, Wrist- pin L,
racks C €', and bed Bofa 1}1‘11’1L1uﬂ -press, es-
sentially as set forth.

7. In a bed-motion for printing-presses, es-

sentially as set forth, the fixed shoes A/, mova-
ble shoes A” prowded with pins « «’, and
springs G, in combination with the grooved
cam-plates B I, driving-pinion D, w Tist- -pin
E, racks C C, and bed B of a prmtmﬂ pless,
essentm]l y as set forth.

8. 1n a bed-motion for printing-presses, es-
sentially as set forth, the wrist-pin E and
shoes A’ A’ forming the vertical slots T , hav-
ing their ﬁces founed with offsets e, 1n com-

bination with the racks C (', pinion D, and

bed B of a printing-press, for ‘the purpose seb
forth.

9. In a printing-press, the combination of
the impression - ecylinder journal - boxes and
vertically-moving guide-rods with counnect-
ing-links and rock-shaft, to which is imparted
an intermittent movement for raising and low-

322,309

ering the cylinder, essentlally as . herem de- 6

SCril bed

10. In a bed-motion for prmtmg-presses, es-
sentially as set forth; the movable. shoes A%
provided with stop - 111 o8 ¢, 1n combnmtwn

with the rack-frame A, pI‘OVldEd with abut-

ment-lugs &/, driving- piniou D, wrist-pin K,
racks C G" and bed B of a plmtmn‘ press, es-
sentially as set forth.

11. In a bed-motion forprinting-presses, es-
sentially as set forth, the combination of the
bed B of a printing-press, rack-frame A, hav-
Ing racks C ¢ and vertical slots I/, pinion D,
wrist-pin E, rock-arm I, link I’, crank-shaft
N? pinion N3 rack N/, cam- yoke N, and cam
M, essentlally as seb for-th | |

12, The combination, with the 1mpressmn-
cylinder O of a prmtmﬂ' press, of the boxes
O/, lifting and guide rods O% ecross-heads O,
links P, shaft P’, eccentrics p, pinion R, rack
R, link R? and cam and yoke M and N essen-
tially as set forth. |

13. The combination, with the 1]]11)16531011-

cylinder O of a prmtmﬂ -press, of the boxes
O, lifting and guide rods O° cross-head O°

cushion-springs O% links P, shaft P’, eccen-

tries p, pinion R, rack R/, link R’ and cam
and yoke M and N, essentially as set forth.

14. Inacylinder raising and lowering mech-
anism, essentially as set forth, the link RS
provided with an L-shaped slot, », in combi-
nation with the cam-yoke N, provided with a
pin, 7/, and bell-crank lever R’ essentiall y as
set forth.

15. In a printing
the bed having a rack secured thereon which
moves with the bed, for imparting motion to
the inking - 1"01161‘8, and the slider provided
with a raciz, and reduced gearing for impart-
ing motion to said slider, the parts being ar-

‘ranged so that both the sliders and inking-

rollers are operated by the same rack which
moveswith the bed, substantially as described.

-press, the combination of

R

QC

IC'.

1IC"

16. Ina printing-press, essentially as herein

described, the counter-shaft U, carrying the
oearing betw een the bed and the anti-friction

Shders, in combination with the gears U’ U?

U? and: inking - rollers V, essentlally as de-
scribed.

17. In a printing-press, the combination of

the bed having a rack secured to its under
side “for imparting motion to a shaft (which
is independent of the shatt for imparting mo-
fion to the bed) by a pinion engaging said
rack, the said shaft having a gear connected

to ifs outer end for imparting motion to the

inking-rollers, substantially as deseribed.

In testimony whereof witness my hand at the
city of Chicago, State of Ilhnms this 12th day

of January, 1834.
ROBERT MIEHLE.
In presence of—
ROBERT BURNS,
Gro. K. DEXTER,

[1°

I] '.
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