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SPRECIFICATION forming part of Letters Patent No, 680,474, dated August 13, 1801,
Application filed April 22,1899, Serial No, 714,015, (No modeld

To all whom it maly CORCEFH:

| ranged toothed racks, connected to the bed or
" Be it known that I, CHARLES P. COTTRELL, | reciprocating part, and a constantly-revolv-
a citizen of the United States, and a resident | ing toothed pinion which alternately engages
of Westerly, in the county of Washington and | with said racks. DMeans are provided for
¢ State of Rhode Island, have invented certain | properly guiding the pinion into and out of 55
new and useful Improvements.in Mechanical engagement with said racks at the ends of B
Movements, of which the following is a speci- | the strokes of the bed or reciprocating mem-
fication. o | ber. Means are also provided for starting
My invention relates to that class of me- | the bed in each direction with a slow move-

1o chanical movements set forth in the United | ment and gradually accelerating its speed 6o
States Letters Patent No. 471,786, cranted | until the revolving pinion engages with one
March 29, 1892, to Calvert B. Cottrell, and also | or the other of said racks and moves the bed
set forth in certain other pending applications | at full speed and for also gradually retarding —
filed by me January 11, 1899, Serial Nos. | the bed during the completion of its stroke

15 701,812 and 701,813, and has for its main ob- in each direction and just prior to its stop- 65
ject to further simplify, perfect, and improve | page and restarting it in the opposite direc-
the cam mechanism made the subjects-mat- | tion. ' |
ter of the aforesaid applications. , For the purpose of this case, 1 may repre-

To this end my invention consists in the | sentthe reciprocating bed of a printing-press,

20 various features of construction, arrange- | and this may be mounted for its movement 7o
ment of parts, and combinations of devices | in any suitable way in the framing 2 of the
hereinaftermore fully described, and particu- | machine. To the under side of the bed are
larly pointed out in the appended claims. rigidly connected two vertically-arranged

In the accompanying drawings, Figure 1is | straight racks 3, disposed longitudinally of

2¢ an end elevation of a mechanical movement the bed and in thisinstance in the same ver- 75
embodying my improvements. Fig. 2 is a | tical plane, or one directly above the other,
horizontal section of the same on the linew w ({ and with the teeth of one rack facing those
of Fig. 1. TFig. 3 is a longitudinal vertical | of the other. These racks are preferablyat- 7§
section of the whole machine, taken at the | tached by screws to an open frame or cast- N

30 line @ = of Fig. 2. Figs.4,5,6,7,3,and 9 are ing, which is rigidly attached to the bed and 3o

 detail sectional views to illustrate the opera- | in the forin shown consists of two longitudi-
tion of the various parts at different times or | nal bars 4, one over the other, united at their
in different positions of the rack-frame or | ends by integral curved bars or members o
moving bed, and which will be hereinafter and vertical bars 6. At each end of the rack-

sz more specifically referred to. Fig. 10 1s a frame and attached to the curved member 18 85
vertical section taken at the line# v of Fig. 1, | a semicircular or curved rack 7.
but omitting the stud 34 for the purpose of S designates the driving gear or pinion,
showing more particularly the form and ar- which alternately engages the straight racks
rangement of the cams in said view. 3, and 9 designates a smaller gear.or pinion,

10 In the various views the same part will be | mounted rigidly and eccentrically of theaxis go
found designated by the same numeral of | of rotation of the gear 8, but arranged to
reference. turn therewith and mesh with the curved end

My invention has been designed more par- | rack 7 when the gear Sis leaving one straight
ticularly for use in connection with the re- rack and while it starts to reéngage the other

45 ciprocating beds of printing-presses; but 1t straight rack and during the time the gear g5
may be advantageously employed in various | 818 wholly cut of mesh with both straight
other kinds of machines. raclis.

The bed or other Lody to be reciprocated 13 The driving-gear 8 has aslight rising-and-
moved longitudinally back and forth, as here- | falling motion to disengage from one rack

zo tofore, by means of two longitudinally-ar- |

and to engage the other, and hence the di- 100
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ameter of this gear is less than the distance | this of course is not essential so far as the

apart of the Opposwelv -disposed racks. In
order to a
up and down movements 1ts rotating shatt
10 is mounted eceentrieally in a bushing 11,

fitted 1n an eye or bearing at the upper end

of a standard or bracket 12, secured to the
To the outer end of said

base of the frame.
bushingisconnected a crank-arm 13, to which

18 jointed at 14 one end of a link or pitman |

15, whose opposite end is slotted or provided
with an open frame 16, that embraces and

slides upon asquare block 17, mounted loosely
on a shaft 18, extending transversely of the

machine and mounted in suitable bearings.
Between the ends of the pitman or link is
attached a roller 19, that works in a grooved

cam 20, formed in the face of a disk or wheel

21,fastontheshatt18. 'Thiscam issoshaped

and proportioned as that at the proper times
it movesthe pitmanlongitudinally and causes

it,through the crank-arm, to turn the bushing,
dﬂd 131]61 eby elevate or lower the shaft10 and
the driving-gear 8, attached thereto, so as to
cause sald gear while it is rotating to move
bodily from one straight raeck toward the

other, and which movement takes place when

oneof said straight racks has run out of mesh
with said gear at near the end of its stroke

and while thereversing of the bed is occurring

under the action and control of the mechan-
ism to be hereinafter described. Just before
the driven rack and the gear 8 part company

the guniding gear or pinion 9 strikesinto mesh

with one of the curved racks and continues

its engagement therewith until the main gear |

8 has been moved up or down to come prop-
erly into mesh with the other straight rack,
which it then proceeds to drive at full speed
The power may be applied at the shaft 22,

which, as shown, is provided with the usu&l_

pulleys 23, and on the inner end of said shaft,

whica 1s mounted in a bearing 24 in the side
frame andina bearing 25, extending laterally
a toothed.
gear-wheel 26, that constantly meshes with

from the bracket 12, is provided

and drives the gear 8, which turns always in

the same direction during the operation of
The cam-shaft 18 is provided
with a large spur-gear 27, which is driven by

the machine.

a pinion 28 on the power- shaft 22.

T'ne mechanism thus far described com-
prises the means for giving the bed its main
movements back and forth and means for

guiding the driving-gear into and out of en-

gagement with the straight racks with an

easy and certain action, thus avoiding any )
thumping action which might
otherwise occur when the driving-gearstrikes
1nto fresh engagement with either of the
straight racks 1mmedlately following the ac-

shocks or

tual reversing operation, to be pr esently de-
scribed.

While I have shown the straight racks as

located in the same vertical plane and ar-

ranged to bave the driving-gear swing up
and down alternately to engage sald raeks |

Tord the gearing the necessary |

main features of my improvement are con-
cerned, and in lieu of such a construction and
mode of operation the straight racks may be
offset and the driving-pinion may engage
them alternately by a lateral sliding move-
ment, as shown and deseribed in the Cot-
trell p&tent aforesaid, and although 1 have
shown the curved end racks as semicircular
and confinuous and as codperating with a

continuous pinion or guiding wheel, it will

also be understood that as far as my inven-
tion is concerned these end racks, forming

continuations of the main racks, may be made

in the form of sections or segments not con-
tinuous, and the guiding-gear which coacts
therewith may be only a partial pinion or
segments of gears, as also shown and de-
scribed in the sald Cottrell patent.

I shall now describe the reversing mechan-
ism proper, by which the bed is gradually re-
tarded at near the end of its sfroke in either
direction and gradually accelerated after the
end of the stroke has been reached and until
the main driving-gear again takes hold of one
of the main racks and drives the bed for the
major part of its stroke under the full speed
of said gear.

Kach of the bars 6 on the rack-frame car-
ries or is provided with a vertical bearer or
cross-head 29, with which codperates a crank

pin or stud 30, provided with an antifriction-
roller31, that traverses the face of said bearer
and operates on one half thereof gradually to

check the speed of the bed and on the other
half gradually to accelerate the speed of the
same. 'This crank-pin is fixed at the outer

' end of a crank-arm 32, that 18 secured by
{ screws o3 on the face of the fixed guiding pin-
| 1on or gear 9 and radially of the axis thereof.

The center of said crank-pin is coincident

with the piteh-circle of the said pinion, which

pinion is one-half the diameter of the driv-

ing-gear 8 and is so attached thereto as that

its pitch—eirele passes through the plane of
the axis of the gear S and through the pitch-
line of the teeth of said gear. The piteh-cir-

cle of the guiding-gear 9 and the center of

the crank-roll pass through the centers, from
which the curved racks 7 are formed or, in
other words, as is shown in Fig. 3, the

Ppitch-lines of the gears 8 aud 9 and the cen-

ters of the crank ro]l and curved mclz: all co-
incide.

As far as the main features of my inven-
tion are concerned, the bearers 29 may Dbe
curved and concentric with the curved racks,
with their treads or faces arranged to coincide
with the pitch-lines of the teeth of said racks,
and the crank-roller, in order to codperate
therewith, may be ﬁxed axlially of the guid-
mg-gea,r 9, as shown and described in prior
patents in "this art; but I prefer to use the

straight vertical bearers and the crank-roll,
| :a.rra,nﬂ*ed as shown, to work in congunctwn
-therewﬂh

At e&ch e'nd of the raclk- fmme is a hori-
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zontally-projecting stud 34, provided, prefer-

ably, with an antifriction-roller, which during

the timse of reversal of the bed is to coact with
a, cam-like device, which may be attached to
or formed of a piece with a plate or disk 39,
which is preferably vertically arranged.
There are two cams 36 and 37, one arranged
alongside of the other and in parallel verti-
cal planes, the inner cam 36 coacting with
the stud 34, on the left of the frame, and the
outer cam 37, coacting with the stud 34, on
the right thereof, the stud on the right being
slichtly longer than the one on the left, so as

to reach the outercam. The cams are curved |

or crescent-shaped and mounted on the inner
side of said disk.

The cams 36 and 37 are screwed or other-

wise attached on the inner side of the disk 35,
and to the outer side of said disk is screwed
or otherwise attached a gear-wheel 38, whose
hub 39 is mounted to turn freely on a stud

40, projecting horizontally inward frocm a

standard 41. Meshing with the gear-wheel
38 is a similar wheel 42, whose hub is fixed
by a set-screw upon a cross-shaft 43, which
at its ounter end is mounted in a bearing 44
in the side frame 2 and at its inner end 1n a
bearing 45 on the standard 41.
end of the shaft 43 is secured a pinion 460,

that meshes with the spur-gear 27 on the shaft
18. Thus the shaft 43 is constantly driven,

and through the gears 42 and 33 the cams 36
and 37 are likewise constantly driven and
always in the same direction. The shatt 45
is arranged below the under side of the re-

ciprocating rack-frame and beneath the pit--

man, while the vertically-disposed cams are
arranged above the shaft 43 and preferably
both on one side of the reciprocating rack-
frame and in close proximity thereto. |

It will be understood that in this class of
printing-presses the bed is provided with alr-

springs or the like which operate to reduce
the momentum of the bed during the slowing-.

down movements and which subsequently

react to start the bed in the reverse direction.

It sometimes happens that there is too much
resistance in the springs, and hence the mo-

mentum is all taken out of the bed before it

has completed its full stroke, and it is to pro-
videforthis contingency, more especially,that
the cam is caused to come around behind the
stud-roll 84 on the bed-frame, and by the
continued rotation of said cam force or push
the bed along to the full end of its stroke.
If the bed be nicely balanced asto momentum
and spring resistance, the cam will act then
simply to hold the vertical bearer up againsb
the crank-roll 31 during the slowing down
of the bed and during the restarting of the
bed inthe opposite direction. In other words,

shen the cam is acting on the horizontally-
extending bed-roll 84 the crank-roll 81 is act-
ing on the vertical bearer, so that the bed
practically is held firmly between the cam
and the crank-roll during the entire revers-
ing operation, the cam working on the ‘‘outer”

e / _
- _.

At the outer |

e |

1

3

side of the bed, so to speak, and the crank-
roller on the inner side, so that there is &
sort of grasping action upon the bed by the
aforesaid devices, which prevents any .lost
motion or excessive motion to the bed.

I shall now describe the operation of the
raversing devices. |

Figs. 2, 3, and 6 show the mechanism In cor-
responding positions, at which time the bed
has completed its full travel toward the left
and has been stopped and is about to be start-
ed in the reverse direction. As will be seen

at Fig. 3, the main driving-gear 8 is entirely

out of mesh with both the longitudinal racks
3, the guiding-pinion 9 is in a position cen-
trally of the curved rack.7, which it 18 trav-
ersing, and the crank-roll 31 is on the dead-
point, or centrally of the vertical bearer 29.
The bed has reached the limit of 1ts move-
ment toward theleft and isabout to be started
toward the right by the crank-roll, which at
this time is rotating npwardly and about the
axis 10 of the main driving-gear 8. Imme-
diately the crank-roll starts above the hori-

zontal position shown at Ifig. o its pressure

upon the vertical bearer causes the bed to be-
gin its movement toward the right, and this
movement is graduallyincreased as the crank
approaches a vertical position. Atabouf the
time the crank hasarrived in an upright po-
sition the main driving:gear 3, which had
been gradually lifting bodily, strikes into
gear with the upper main rack 3 and takes the
bed at full speed, whereupon the crank-roll
leaves the vertical bearer and the guiding-

75

30

90
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100

pinion leaves the curved guiding-rack. The

said erank and pinion then make one revo-

lution with the main driving-gear, and just

before the main driving-gearruns out of mesh

with the upper rack at the left-hand end the
guiding-pinion runs into mesh with the left-
hand curved rack, and the vertical bearer is
simultaneously brought upagainst the crank-
roll, which at this time is near a vertical line
passing through the axis of the driving-gear,

and the further movement of the bed toward

the right is limited to the speed of the crank-
roller, which soon passes the vertical line and
then decends along the vertical bearer as the

latter advances by the momentum of the bed

until the dead-point or horizontal center of
the axis of rotation of the crank is reached,
the crank-roll thus operating at this time
osradually to slow down the speed of the bed

and finally wholly to arrest its movement at

such dead-point. The travel of the crank-
roll (beyond the dead-point) on the face of
the bearer operates to start the bed again in
the opposite direction—toward the left—and
gradually to incroase its speed. Just before
the descending crank-rollerreachestheafore-
said vertical line the main driving-gear comes

into mesh with the lower straight rack 3, the

oguiding-pinion running in mesh with the left-
hand curved rack,operating properly toguide
the main gear into mesh with the straight
rack,asbeforeexplained. Thereafterthe gear
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drives the bed toward the left..
crank 18 represented as in its horizontal posi-
tion and as about to move the bed toward the
right, orto the position shown at Hig. 7, where
the ecrank has now arrived at nearly a vertical
position and at which time the main driving-
gear 18 engaged with the upper straight rack.
AtFig. 8 themovement of the bed to the right

by the gear 8 and rack 3 has ceased and the

bearer has come up against the crank-roll,

which has just moved past a vertieal posmon '

and now controls the speed of the bed for the
remainder of its movemnt to the right. A#f
Fig. 9 the movement of the bed to the right
1s shown as having been completed and the
bed 1s about to be started toward the left by
the deszending crank-roll acting on the lower
half of the vertical bearer, and, as before ex-
plained, just before or at about the time the
crank-roll leaves the bearer the main gear 8
runs into mesh with the lower rack 9 and the
bed is continuned at full speed toward the left.
During the time the crank-roll is operating

gradually toreverse the movement of the bed

the vertical bearer, and hence the bed, is
held up against the crank-roll or prevented

from getting away from the same by one or |
the other of the rotating cams 36 57 and one

of the bed-rolls 94.
Referring to Kig. 6, 1t will be observed that
at the time the crank-roll 31 is abouf to as-

cend and move the bed toward the right the |
right-hand bed-roll 34 is at about the center |

or dead-point of the cam 36. During the as-
cent of the crank-roller to the vertical posi-

- tion (shown at Fig. 7) the cam 36, revolving

40

45

50

55
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against the crank -

in the direction of the arrow, makes about a
half - revolution, or arrives at the position
shown at Fig. 7, and during practically the
entire time the cam is moving from the posi-
tion shown at Ifig. 6 to that shown at Fig. 7
the bed-roll 34 travels along in contact with
the inner face or-edge of the cam and is
controlled thereby, the cam being properly
shaped and properly timed relatively to the
movements of the crank so that while the
crank-roll is acting on the vertical bearer the
cam is acting on the bed-roller, thus confin-
ing the bed between the crank-roller and the
cam until the gear 8 and rack 3 intermesh
and take the bed. _

Kigs. 4, 5, and 6 show the slowing-down
movement of the bed in its travel toward the
left. At Fig. 4 the main driving-gear 8 has
just parted company with the lower straight
rack 3 and the vertical bearer has come up
roll. Almost instantly
thereafter the point of the cam embraces the

bed-roll, and during the movement of the

crank-roll from the position shown at Ifig. 4
to that shown at Fig. 5 the cam travels around
in contact with the bed-roll, as illustrated at
Fig. 5. At Fig. 6 the bed isshown as having
finished its movement toward the left and as
having been arrested by the crank-roll and
the bed-roll is shown as having arrived at the
dead or neutral point of the cam. As the

Lw u‘ﬂw.r*r

At Fig. 6 the |

oL A

|
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crank-roll now ;tmv._els ﬁpwardly it starts the

bed toward the right, during which time the
upper half of the cam (shown at Fig. 6) trav-
els in contact with the bed-roll and controls
the movement of the bed. At Fig. 7 the

cam Is shown-as having just parted company

with the bed-roll, which stands between the
ends or points of the cam and free there-
from, 8o -as to permit the bed to be driven
swiftly toward the right under the {full
speed of the gear 8, which at this time has
now engaged the upper straight rack 3, the
crank 32 having practically finished its action.
At FHig. 8 the bed is shown as traveling to-
ward the right, the main driving-gear as hav-
ing just run out of mesh with the upper

-straight rack, and the vertical bearer as hav-

ing come up against the crank-roll. In this
view the cam 37 is in a position to permit the
left-hand bed-roll to enter between ifs ends,
and instantly the lower portion of the cam
runs into contact with and embraces said roll
and travels therewith (in the manner illus-
trated at Figs. 5 and 6) until the center or
dead point is reached, as at I'ig. 9, where the
crank is shown 1in a horizontal position and
the bed as having moved: to the full extent
toward the rwht During the descent of the
crank-roll on th,e mecal bearer the bed 1s
started toward the left again, and atthis time
the lower portion of the cam runs in contact
with the bed-roll and controls the bed in its
movement until the erank has ceased to act
and-the main gear has rup into mesh with

the lower straight rack 3 and taken the bed

75

80
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at full speed, at which time the bed-roll passes

out between the points of the cam. Depend-
ing upon the momentum of the bed in 1its
slowing down, the cams will have a variable

105

action—that is to say, if there be too much

momentum or too little spring resistance the
cam will simply run around in contact with
the bed-roll; but if there be too little momen-
tum or t00 much spring resistance the cam
will then perform the duty of forcing the bed
along to the final portion of its intended
stroke; but in therestarting of the bed in the
opposite direction the cam will always con-
trol the movement of the bed or confine it to
the action of the erank whether there be too
much spring resistance or too little.

Owing to the fact that the main driving-
gear 3 has an up-and-down swinging motion
to and from the main driving-racks 3, ar-
ranged in the same vertical plane, it is found
in practice that two cams, as 36 and 37, pro-
duce a befterresultthanone cam only, adapt-
ed alternately to engage the studs at the op-
posite ends of the bed but if the main driv-
ing-gear be arranged to slide endwise to en-
cage ofiset-racks, as in the Cottrell patent
aforesa.ld a satisfactory result could be ob-

tained with only one cam, as either 36 or 37.

However, 1 do not wish to be limited wholly
to the use of two cams in the following claims,
excepting where the two cams are specifically
set forth. In my aforesaid prior applicationsa
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rotatory cam is shown. In one case the cam
has a movement of translation and revolves
about a movable axis. In the other case the

cam has rotatory, oscillatory, and reciproca-
tory motions. Owing to the peculiar move-

ments of the cams in the other cases,specially-
devised driving mechanisms therefor were
required, and which compared with the pres-
ent mechanism will be found considerably

more complex and costly. In this case the
cam simply. rotates constantly in one direc-
tion and on a fixed axis as distinguished

from one that has a movement of translation,
and because of this fact I am enabled greatly
tosimplify and cheapen the construction, and
thus produce a more desirable cam mechan-
ism for cooperating with the crank and bearer.

The arrangement of the cam to rotate in a

vertical plane instead of a horizontal one, as
in my other cases, also enables me to simplity
the gearing employed to rotate said cam.

What I claim as new, and desire to secure
by Letters Patent, 1s— |

1. The combination of a bed or member,
means for reciprocating the same, means for
reversing its direction of travel, and addi-
tional mechanism disconnected from said re-
versing means for insuring proper coopera-
tion between said bed and said reversing

means, said additional mechanism compris-

ing a cam having a fixed axis of rotation and
a device at each end of the bed or member

for codperating with said cam during the time |

of operation of the said reversing means.

9. The combination of a bed or member,

means for reciprocating the same, means for

" reversing its direction of travel, additional

40

45

mechanism for insuring proper codperaticn
between said bed and said reversing means,

said additional mechanism comprising a pair

of cams revolving on a fixed axis and projec-
tions of different lengths arranged at the ends
of the bed or member for codperating with
said cams during the times of operation of
the said reversing means. |

- 3. The combination of a bed or member,
means for reciprocating thesame, a revolving

crank, a bearer at each end of the bed or
‘member adapted to cobperate withsaid erank,

a cam mounted on a fixed axis and torevolve
in a vertical plane, and a horizontal projec-
tion at each end of the bed or member for ¢o-
operating with said cam during the action of
the crank and bearer. |

4. The combination of a reciprocating bed
or member, means for reversing the same and
arranged to act on one side thereof, and addi-

said reversing means and arranged to act on
the opposite side of said bed or member and
comprising a pair of cams mounted upon a

O
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‘tional mechanism adopted to codperate with

60

fixed horizontal axis, and horizontal projec-

tions at the ends of the bed or member

adapted to cooperate with said cams during -

the times of action of the reversing means.

5. The combination of a reciprocating bed
or member, arevolving crank, a bearer, a pair
of cams mounted on a fixed horizontal axis,
and horizontal projections of unequal length
at the ends of the bed or member adapted to
codperate with said cams while the crank 1s
coacting with the bearer to effect the reversal
of the bed or member. | |

6. The combination of a reciprocating bed

or member, means for reversing the same,

horizontal projections of differentlengths at
the ends of said bed, a pair of vertically-dis-
posed cams arranged side by side and at-

Oz

L
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tached to a similarly-disposed disk, gears 35

and 42 for rotating said disk and cams about
a fixed axis of motion, theshaft43, and means
for turning said shaft. |

 Signed at the town of Stonington, in the

county of New London and State of Connecti-

cut, this 17th day ot April, A. D. 1399.
CHARLES P. COTTRELL.

Witnesses: .
A. R. STILLMAN,

- B.F. LAKE.
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