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To all whom 1t may concern:

Be it known that I, Ricmarp GRIESER, a
citizen of the Umted States, residing 1n
New York city, in the county of New York
and State of New York, have invented cer-
taln new and useful Imp1 ovements in kKn-

013V111g -Machines, of which the following 1s
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a specification.

This invention relates to machines that
operate on the principle of the pantograph
and is in the nature of an 1mprovement of
the machine that 1s set forth in Patent No.
703,719 granted to W. K. Crane, July 1st,

. 1902.
: 15

One of the objects of the invention 1s to
simplify the mechanism as well as to secure

more nearly accurate results, by reducing
the connections between the follower

and
the shaft that gives the horizontal move-
ments universally of the platen. .

Another object of the invention 1s to pro-
vide a construction 1 which the horizon-
tal movements of the follower will cause
resulting movements of the platen 1n abso-
lutely the same plane.

Another object of the invention 1s to pro-
vide 1mproved means of adjustment to vary
the ratio of vertical movement of the platen
from the vertical movement of the follower;

and furthermore to provide means Wlletd)y

the vertical comlectlnn member attached to
the platen will be maintained in the same
path of movement notwithstanding the said

adjustments to vary the ratio.

In the accompanying drawing represent-
ing an embodiment of my invention I igure
1 is a front elevation of the machine. Ifig.
2 1s a slde elevation of the same, p.—,u'tly
broken. Tig. 3 is a vertical section enlarged
through the carr 1age and the shatt for oper-
ating the same, also showing the follower
and connector. I'ig. 4 1s a view separately
of the carriage and  the platen.  Fig. 5
shows the pla,ten and the follower, with the
oper ative means connecting the same. If1g.
6 shows enlarged the ]omt between the fol
lower and the carriage shaft. IFig. 7 1s a
vertical section taken axially thr ough the
shaft of the part shown in Fig. 6. Iig. 8
is another section of the part t shown in 1*10*
6 taken at right angles with the shaft axis.
Fig. 9 shows the lever for operating the
I)l"lt@]fl being a section on line 9—9 of INig.
11. Fig. 10 shows enlarged the supportlnw

| and adjusting means for the lever.

Fig. 11
18 a section on the line 11—11 mdlcated n
Fig. 10. TIfie. 12 1s a detail view enlarged
Sh()Wlllﬂ the ¢ support at the rear of the car-
riage. ]_4 12. 13 1s a section on the hne 13—13
]ndlcatod in Iig. 3; and Fig. 14 is a section

on the line 14-—-“14; mdlmted in Ifig. 8.

In the machine shown in the said patent
to Crane the platen or carriage i1s connected
with a shaft by gearing, on the swinging
of which shaft the carriage moved in a cer-
tain plane back and forth in a certain direc-
tion; and by endwise movement of the shaft
the carriage was shifted in another direction
n sub%t{mtmlly the same plane. But for the
vertical movements of the carriage result-
g from the vertical movement of the fol-
lower the carriage 1s swung on this said
shaft as an axis. \Iow at one limit of move-
ment of the carriage advanced by said
gearing, upon a vertical movement being
olven t{) the carriage from the follower, it
would move a celtqm distance proportional
to 1ts radius of swing from the axis of the
shatt. IBut when the arriage was shifted
in the opposite direction to its limit of
movement by the operation of the gearing,
obviously the radius of movement in this
new posttion from the vertical movement of
the platen, would be considerably different
and themuttel the ratio of vertical move-
ment g1ven to the carriage would vary, with
the result of error in the work done by the
machine.

In the present invention the platen proper
has a vertical movement on a carriage from
the vertical movement of the iollowel But
the carriage 1itselt has a universal move-
ment in a horizontal plane from the hori-
zontal movement universally of the fol-
lower. Ifrom this 1t follows that the varia-
tion of the position of the carriage will
have practically no effect on the movement
oiven vertically to a platen by the follower.
Obvmusly, the platen will partake of the
horizontal movements in all directions of
the carriage as 1f fixed thereon; but at the
same time the platen 1s free for vertical
shifting by the follower in all positions of
movement of the carriage.

In the said Crane patent the carriage or
platen had its operating shaft for universal
movement 1n the horizontal plane, connect-

| ed with the follower by an intermediate
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5 erating shaft for the carriage.

10

15

lever, and the upper end of the follower | ga@ement with the wheel Wﬂl cause the

member had a universal pivot-in a station-
ary member. In the present invention the
follower is directly connected with the op-
In the said
Crane patent the only means of adjustment
provided was in the variation of the length

of the connector between the follower and

the lever connected with the platen for ver-

tical movement. In the present invention
the said lever connected between the con-
nector and the member attached to the car-

riage or phten has its fulecrum adjustable-

to vary
platen from the movement of the con-

the ratio of movement 1mparted to
the

- nector and follower.

20

29

- The frame of the machme 1S denoted gen-
erall by 12 and carries a bed plate 13 on
Wthh any suitable pattern P may be
clamped 1n any suitable manner, which pat- -
tern is to be engaged by the follower mem-
ber oi the machine.
“the machine a suitable tool member T 1s
shown mounted on a spindle 14 rotated 1n

At the upper part of

any suitable manner such as by a friction
device comprising a wheel 15 on the spindle
engaging a friction wheel 16 mounted on the

- main shaft 17 of the machine, which latter
- shaft may be driven from a source of power

35

in any desired manner.
The blank to be operated upon by the tool

is supported by a carriage member denoted
O"enemlly by 20, shown separately 1n Fig. 4.
This carriage 1s suppmtcd to move 1n all
directions in a given plane, preferably a
horizontal one.

The blank is not directly

S secured to this carriage but is fastened to
~a platen member 21 that is vertically mov-

40
45

50

able in a slotted portion 22 in the front wall

of the carrier; the platen bemo located di-

rectly underneath the tool.

A tubular shaft 23 is-rotatable along 3
bearing portion 24 in the frame, and 1s also

endwwe movable therein, see I‘lo 3. This

shaft has gear portions 95 and 26 on Oppo-.

site sides of the bearing portion, that are
engaged by rack portlons 27 and 28 on the

side members a and & of the calllaﬂ‘e the

~carriage racks being retained in enﬂ'ao*ement
with these oears bV means of springs 29 and

30 extendmo between the carriage and thL

55

frame..
versally shifting engaging device 1s pro-
vided between it and the frame.

riange is shown prowded with a channeled
;gulde 31, and the frame is provided with a

o spindle 3 (see Figs. 2 and 12) on which is

60

loosely mounted a “wheel or pulley 33 to be
rotatable fznd endwise movable thereon.

The said splmos press the guide of the car-

 riage Into engagement with. this wheel, and

10tat1011 of the sald sleeve 23 thrmwh 1ts

~gears and the racks, will move the carriage o
back and forth, thh by reason of the en- | 62 surrounds the rod on the other 31de of the

At the rear of the carriage a uni-

The car-

carriage to move in a certain plane.

65
This -
wheel and guide will permit shifting of the

carriage in a direction axially of the sleeve

on its spindle.

shaft, Decause the wheel 33 can move axially

The sleeve shaft 1s 1itself 70 '_.7_

moved endwise, and a suitable connection is =~
provided causing the carriage to travel
therewith. A gib 84 secured to the carriage,

engages a groove wheel 35 fast on the spin-
dle 28 that will permit the shifting of the.
carrmoe by rotation of the sleeve, yet will

75 -

cause: the carriage to move with the spmdle*'

When it 1s endwise shifted,
The follower member denoted crenerally

Dby 36, is pivotally suspended from the outer
end of the sleeve shaft ‘whereby the swing-

80

ing of the follower will rock the shaft on. its :

aX18.

The follower 18 also connected to the

shatt whereby the swinging of the follower

in a plane parallel with the axis of the shaft
will cause endwise movement of the shaft;

85

and the compounding of these two move- .

riage, by reason of the said shaft sleeve be-

tlme

1S a,d]ustable in a socket portmn 39 to vary

the length of the follower when desir ed, for

taking up on account of wear. The follower

ments of the follower will result in a simi-
lar movement being imparted to the car- ~
90 - .
ing moved endwise and rocked at the same
The follower member. 1s shown com-
prising a pattern-engaging socket portion
87, 1n which slides a stem 38, and the latter

95

1:)01t1011 39 has forked arms 40 and 41 con-
taining sockets 42 and 43, into which extend

bearmw screws 44 and 45 from arms 46 and
47 on the end portion 48 of the sleeve 23.

100

By this connection the follower can swing .

to rock the sleeve shaft on its axis

latter.

A suit- -

able stationary fulerum member is provided
‘whereby. the swinging of the follower in a
plane coincident wlth the axis of the sleeve
shaft will cause endwise movement of the
The arrangement shown 1s somewhat

105

similar to that set forth in the said Crane

patent, and comprises a.stud 49

passmg
through a slot 23" 1n the sleeve 23 and 'se-

110

cured to the frame of the machine, see 1110' -

13.

that .at 1ts outer end has forked ar ms 52 and

53, tha,t are slotted to engage a pin 54 car- -
ried in apertures in-lugs 55 and 56 extend-

ing downward from a block 57. o
| 1s ad]ustable on the extension 58 of the fol-

“a bolt 59

lower member 39 by passing

This block -

This stud has an ‘aperture throuoh o
‘which passes a rod 50, carrylno* a sleeve 51 |

115

120 |

through a slot 60 in the, block and screwed =

into the extension 58. By

thls means the

block is adjusted until the pin 54 lies in the =
axis of the sleeve 23. The rod 50 has an eye

“portion 61 at its outer end that engages the
said pin 54 and is located between the luﬂ*s_-'

125 |

55 fmd 56 of the block 57. The coil spring
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stud 49 and extends between the stud and a

nut 63 on the end of the rod. This spring

will pull the rod through the stud and its eye
61 will pull the pin 54 inward, causing the
sleeve 51 to press against the stud 49, that is
preferably tapered at its opening and the
sleeve end 1s correspondingly rounded. This
arrangement will cause the follower to swing
on the pivot pin 54 that is prevented from
movement in a direction axially of the shaft,
by reason of the rod holding the sleeve
against the stud. Hence the swinging of the
follower on this pin as an axis, by its en-

- gagement with the sleeve through the screws
44 and 45 will shift the sleeve endwise.

As
stated the swinging of the follower in the
other direction will cause the sleeve to roclk
on its axis. And these two movements will
g1ve resulting movement to the carriage, and
also to the platen carried thereby.

At the lower part of the frame is secured a
bracket 70 on which is mounted a lever 71.
Between this lever and the platen 21 is a

~connecting rod 73, that has its lower end

rounded and entering a socket 74 in the lever

~ while 1ts upper end 1s also rounded and en-

30

ters a socket 1n a lug 75 on the platen. A
connector 76 1s hinged to the follower mem-
ber 37 at 77 and 1its lower member is con-
nected to a block 78 that is pivotally con-
nected to the other end of the lever 71. The

- vertical movement of the follower through

35

40

the connector will swing the lever 71 and
this will cause vertical movement of the con-

necting rod 73. A spring 10 is. connected
between the platen and the bracket and will
press the two ends of the connecting rod into
the sockets, provided therefor.

Sultable means are provided for adjusting

the fulcrum of this lever and means are also

provided for retaining the vertical connect-
ing rod in its same path of movement in

~ view of such adjustment of the fulcrum of

.4_5

the lever.

The lever 71 is endwise movable
in a cradle 79 (see Fig. 10) and locked
therein by means of one or more screws 80

 passing through the cradle into a channel

50

81 1n the lever. The cradle is thereby
locked to the lever, and the cradle is pivoted
in a block 82 by means of screws 83 and 84
passing through the two sides thereof into
suitable sockets in the sides of the cradle.
Hence the shifting of the lever in its cradle,

- that can be observed by means of a scale 83

_.55

- parallel with the lever.

on the cradle opposite a mark 86 on the
lever, will shift the fulecrum of the lever

‘relative to its engagement with the vertical

rod 73 and with the connector 76 at the op-
posite end. But this shifting of the lever in
the cradle, will shift the path of movement
of the vertical rod 73. In order to compen-
sate for this, the block 82 carrying the pivot
screws for the cradle, is itself made movable

o

| tongue 87 extending into a channel 88 in the gg

bracket 70 and the block is shifted until its
scale 89 registering with a mark 90 on the
bracket indicates a corresponding movement
i the opposite direction as shifted in its
supporting bracket. By this means the path 7g
of movement of the connecting rod 73 can
be maintained constant for the various ad-
Justments of the lever, and this also applies
to the path of movement of the connector 76.
In the operation of the device, the blank
15 suitably clamped on the platen to be en-
gaged by the tool T; and a pattern P is suit-
ably secured to the bed plate 18. The fol-
lower member 37 has its lower end brought
into engagement with the pattern, it being g¢
verticaﬁy shiftable on the follower stem 38,
its vertical movements will throueh the con-

79

| nector 76 rock lever 71, to reciprocate the

platen 21, through rod 73. All the lateral
movements of the follower sleeve 37 will
cause the follower sleeve 89 to rock on its
pivot attachment with the sleeve shaft 23
to reciprocate the shaft, or else will rock the
shaft 23 on its axis, or both of these move-
ments will take place. The rocking of the
sleeve shaft through its gear racks on the
carriage will shift the carriage back and
torth; while the endwise movement of the
sleeve shaft 23, through the wheel 85 and gib
34, will shift the carriage laterally, and
when these movements are compounded, the
resulting movement will be given to the car-
riage. The platen movable vertically only
in the carriage, will obviously partake of -
these horizontal movements of the carriage 100
but 1n all positions of the carriage the verti-
cal movement of the platen resultine from
the vertical movement of the follower will
be practically unchanged by reason of the
extreme length of the connecting rod 73 be-
tween the actuating lever 71 and the platen,
the slight displacement from the vertical of
the upper end of this rod 78 resulting from
the movement of the carriage in the hori-
zontal plane, will have practically no effect
on the movement imparted to the blank.

Having thus described my invention, I
claim:

1. In combination, a carriage supported
tor movement in all directions in a certain
plane, a follower, operative connections be-
tween the follower and the carriage causing
movements of the carriage similar to the
movements of the follower in a given plane,
a platen movable on the carriage in a path
perpendicular to the plane of movement of
the carriage, and operative connections be-
tween the follower and the platen effective
to cause the movements of the follower in a
direction at right angles to its said move-
ments 1n a certain plane, to cause corre-
sponding movements of the platen on the

85

90

05

105

110

115

120

125

This block has a | carriage, and such movements being effect-
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- movements of the follower in the same direc-

10

15

20

29

 connections between the follower and the
platen effective to cause the vertical move-
‘ments of the follower to cause corresponding
- movements 1n a vertical direction of the

“platen on the carriage, and such movements
 being effective notwithstanding the said

shifting of the carriage in its said plane of
~movement. . o '

30

40

~ a platen movable on the carriage in a path
- perpendicular to the plane of movement of
_ the carriage, and operative connections be-
~ tween the follower and the platen etfective
to cause the movements of the follower in a

45

- 50

- B5

. for movement in all directions in a certain
80

~ movements of the follower in the same direc-

- 656

plane, a follower, operative connections be-

zontal plane, a follower, operative connec-

to the movements of the follower in the same
- direction in said plane, a platen movable on

for movement in all directions in a certain

tween the follower and the carriage causing
movements of the carriage similar to the

ments in ‘a certaln _
sponding movements of the platen on the
_carriage, and such movements being eifective
" notwithstanding the said shifting of the car-

2. In combination, a carriage supported
for movement in all directions 1n a certain

tween the follower and the carriage causing
movements of the carriage similar to the

tion in a given plane, a platen movable on
the carriage in a path perpendicular to said
plane of movement of the carriage, and op-
erative connections between the follower and
the platen effective to cause the movements
of the follower in a direction at right angles

to its said movements in a certain plane, to |
~ cause corresponding movements of the platen
on the carriage, and such movements being |

Y

effective notwithstanding the said shifting
of the carriage in its said plane of move-
ment. - - -

8. In combination, a carriage supported
for movement in all directions in a hori-

tions between the follower and the carriage
causing movements of the carriage similar

the carriage in a vertical path, and operative

4. Tn combination, a carriage supported

plane, a follower, operative connections be-

movements of the follower in a given plane,

direction at right angles to its said move-
plane, to cause corre-

riage in all directions in its said plane of
movement, and means for varying the ratio
of movement given to the platen by the
follower. o

5. In combination, a carriage supported

plane, a follower, operative connections be-
tween the follower and the carriage causing.
movement of the carriage similar to the

tion in a given plane, a platen movable on
the carriage in a path perpendicular to the .

ative connections between the

plane of movement of the carriage, opera- |

955,868

~ ive notwithstanding the said shifting of the | tive COnne'ctionsbetweenthe'_ follower and the
~carriage in its said plane of movement.

platen effective to cause the movements of
the follower in a direction at right angles
to its said movements in a certain plane, to
cause corresponding - movements of the
platen on th _ _
being effective notwithstanding the said

he 70
he carriage, and such movements

shifting of the carriage in all directions in o

its said plane of ‘movement, comprising a

lever pivoted below said platen, a rod pivot-

ally connecting the lever with the platen,
and a connector between the follower and
said lever whereby the movements of the
follower in a direction perpendicular to its

plane of movement will cause similar move-
ments of the platen. . B

80 -

6. In combination, a carriage _Sﬁppoft§d-_j. -

tween the follower and the carriage causing

movement of the follower in the same direc- .

for movement in all directions in a certain
plane, a follower, operative connections be-
movement of the carriage similar to the

‘tion in a given plane, a platen movable on

the carriage in a path perpendicular to the

plane of movement of the carriage, oper-
follower and -

90 -

the platen effective to cause the movement '

cause corresponding movement of the platen

effective notwithstanding the said shifting
of the carriage in all directions in its said

plane of movement, a lever pivoted below
100

said platen, a rod pivotally connecting the

“of the follower in a direction at right angles

to its said movement in a certain plane,-to
95
“on the carriage, and such movement being

lever with the platen, and a connector be-
tween the follower and said lever whereby

the movement of the follower in a direction

perpendicular to its plane of movement will - o

cause similar movement of the platen, said

105

lever being located below the bed plate for

the pattern. R R -
7. In combination, a carriage supported

for movement in all directions in a certain

plane, a follower, operative connections be-
tween the follower and the carriage causing

movement of the carriage similar to the
movements of the follower in the same direc-

tion in a given plane, a platen movable on
the carriage in a path perpendicular to the
plane of movement of the carriage, oper-

‘ative connections between the follower and

the platen effective to cause the movements

of the follower in a direction at right angles
to its said movements in a certain plane, to
cause corresponding movements of the

ments being effective notwithstanding the

said shifting of the carriage in all directions

in its said plane of movement, a lever piv- -
oted below said platen, a rod pivotally con-

necting the lever with the platen, and a con- -
nector between the follower and said lever

125

whereby the movements of the follower in

a direction perpendicular to its plane of

130
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movement will cause similar movements of
the platen, said lever having its fulcrum
adjustable to vary the ratio of movement
given the platen by the follower.

8. The combination of a carriage sup-

‘ported for universal movement in a given

plane, an actuating shaft for the carriage
supported substantially parallel with the
plane of movement of the carriage, a bed
plate for a pattern located below the plane
of the carriage, a follower depending from
the said shaft to engage a pattern on the
bed plate, said follower and shaft member
being provided with means connected with
the carriage causing the universal movement
of the carriage in its said plane correspond-
ing to the movements of the follower in a
parallel plane in engagement with the pat-
tern.

- 9. The combination of a carriage sup-
ported for universal movement in a given
plane, a platen movable on the carriage in a
path perpendicular to its plane of move-
ment, an actuating shaft for the carriage
supported substantially parallel with the
plane of movement of the carriage, a bed
plate for a pattern located below the plane
of the carriage, a follower depending from
sald shaft to engage a pattern on the bed
plate, said follower and shaft member being
provided with means connected with the
carriage causing the universal movement of
the carriage in its said plane corresponding
to the movements of the follower in a pax-
allel plane in engagement with the pattern,
and operative means connecting the follower
and platen.

10. The combination of a carriage sup-
ported for universal movement in a given
plane, a platen movable on the carriage in a
path perpendicular to its plane of move-
ment, an actuating shaft for the carriage

supported substantially parallel with the

plane of movement of the carriage, a bed
plate for a pattern located below the plane
of the carriage, a follower depending from

the said shaft to engage a pattern on the

bed plate, said follower and shaft member
being provided with means connected with
the carriage causing the universal move-
ment of the carriage in its sald plane corre-
sponding to the movements of the follower
In a parallel plane in engagement with the
pattern, a lever pivoted below said platen,
the rod connecting said lever with the platen,
and a connector between the follower and
said lever whereby the movements of the
follower in a direction perpendicular to
sald plane of movement will cause similar

movements of the platen in the several posi- -

tions of movement of the carriage in its said
plane.
11. The combination with a follower, a

platen, and means for causing the follower

plane, of a pivoted lever, a conncctor piv-
oted between the follower and the lever, a
rod pivoted between the lever and the platen
whereby the platen will partake of the ver-
tical movements of the follower, means for
varying the proportional movement given
to the platen by the movement of the fol-
lower, and means for maintaining the path
of movement of said rod from the follower
constant during the various adjustments to
change the said proportional movement of
the platen and follower.

12. In combination, a follower, a bracket,
a lever fulecrumed on the bracket, a con-
nector between the lever and the follower, a
platen vertically movable, 2 rod connecting
the platen and said lever whereby the platen
will be reciprocated from the vertical move-
ments of the follower, a block on said bracket,
a cradle pivoted on said block, said lever
being secured in the cradle and endwise ad-
Justable therein whereby the fulerum of the
lever 1s changed relative to the connector
and the said rod to vary the swing of the
rod ifrom the connector, said block being
adjustable on the bracket in a direction sub-
stantially parallel with the path of adjust-
ment of the lever in the cradle, whereby the
relative position of the rod and the bracket
1s malntained constant upon adjustment of
the fulerum of the lever.

13. The combination with the frame, of a
sleeve member rotatable in a bearing in the
frame and carrying two gear portions, a car-
riage provided with two rack portions,
guiding means between the carriage and
the frame at another portion of the car-
riage, resilient means between the carriage

and the frame pressing the racks of the car-.

riage against the gear portions of the sleeve
and also the said carriage guide and frame
together whereby the sleeve will shift the
carriage 1n a plane.

14. The combination with the frame, of a
sleeve member rotatable in a bearing in the
frame and carrying two gear portions, a car-
riage provided with two rack portions,
guilding means between the carriage and
the frame at another portion of the car-
riage, resilient means between the carriage
and the frame pressing the racks of the car-
riage against the gear portions of the slecve
and also the said carriage guide and frame
together, said sleeve being movable in an
axial cirection, said support between the
carriage and the frame being shiftable per-
mitting the said movement of the carriage
in a direction axially of the sleeve, said
ouide also permitting movement of the car-
riage in a direction transverse to the sleeve
upon rotation of the gear portion of the
sleeve, whereby the carriage is universally
movable 1n a certain plane.

15. The combination with the frame, of a

65 to shift the platen universally in a certain | sleeve member rotatable in a bearing 1n the
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- frame and carrying two gear portions, a car-

.

‘riage provided with two rack portions,
guiding means between the carriage and

 the frame at another portion of the car-

10

© carriage and the frame being shiftable

riage, resilient means between the carriage

and the frame pressing the racks of the car-

riage against the gear portions of the sleeve
and also the said carriage guide and frame

together, said sleeve being movable in an
axial direction, said support between the

per-

- mitting the sald movement of the carriage

- 15

20

25

30

~ ment of the carriage parallel with the axis

for movement 1n all directions in a certamn
plane, a follower, operative connections be-
tween the follower and the carriage causing
movement of the carriage similar to the

40

in a direction axially of the sleeve, said

guide also permitting movement of the car-
riage 1n a direction transverse to the sleeve

‘upon rotation of the gear portion of the
sleeve, whereby the carriage is universally
movable In a certain plane, and a platen.

movable on the carriage in a path perpen-

dicular - to the plane of movement of the

carriage.

- 16. The combination with the -frame,-()f a
sleeve member rotatable in the frame and
carrying two gear portions, a carriage pro-

vided with rack portions engaging the gear
portions, guiding means between the car-

riage and the frame at another portion of
the carriage comprising a wheel on one mem-.

ber and a channel guide on the other mem-

ber, one of said members being movable

axially of the wheel permitting lateral move-

of the sleeve, a spring between the car-

riage and the frame holding the said rack
portions in engagement with the gears and

also holding the guide wheel in engagement
with the guide. - -
- 17. In combination, a carriage supported

movements of the follower in the same direc-

~ tion in a given plane, a platen movable on

. B0

60

‘the carriage in a path perpendicular to the
plane of movement of the carriage, a lever
pivoted below said platen, a rod _
connecting the lever with the platen, and a
‘connector between the follower and said rod
whereby the movements of the follower in a

pivotally

direction perpendicular to its plane of move-
ment will cause similar movements of the
platen. o S
~ 18. In combination, a carriage supported
for movement in all directions 1n a certain
plane, a follower, operative connections be-
tween the follower and the carriage causing
movement of the carriage similar to the

‘movements of the follower in the same direc-
tion in a given plane, a platen movable on

the carriage in a path perpendicular to the

plane of movement of the carriage, a lever

pivoted below said platen, a rod pivotally
connecting the lever with the platen, and a
connector between the follower and said

955,868

| Tever whereby the indifements of the follower

in a direction perpendicular to its plane of
movement will cause similar movements of

the platen, said lever being located below

the bed plate for the platen.

19. In combination, a carriage supported

for movement in all directions in a certain
plane, a follower, operative connections be- =
tween the follower and the carriage causing - -

movement of the carriage similar to the

75 :

movements of the follower in the same di-

rection in' a given plane, a lever pivoted

below said platen, a rod pivotally connect- '
ing the lever with the platen, and a con-

nector between the follower and said lever

80 -

whereby the movement of the follower ma

direction perpendicular to its plane of move- .
ment will cause similar movements of the
platen, said lever having its fulerum adjust-
85

able to vary the ratio of movement given
the platen by the follower. E

20. The combination with the frame ha,v- _

ing the bearing, of a sleeve shaft rotatable
and endwise movable in the bearing and . =

having a slot in one side, a stud secured. to

90

the frame and projecting through the slot .
into the sleeve and provided with an aper-
ture extending axially of the sleeve, a rod -

in the axis of the sleeve passing through the

stud, an inner sleeve surrounding the rod-

95 .

inside of the shaft sleeve, said rod having
an ¢ye at one extremity, a pin projecting
through said eye, said inner sleeve having -
forked arms on one extremity engaging said

pin, said rod having an abutment on its

100
other extremity, a spring on the rod be-

tween said abutment and said stud and be-
ing under compression tending to draw the - -

rod inward and cause said pin to seat in the
forked extremity of said inner sleeve, a fol-
Jower pivotally connected with the sleeve

shaft beyond said pin, the follower having
an apertured bearing portion engaging said

pin as an axis and thereby axially shift the

pin causing the follower to swing on said
110
shaft sleeve relative to said stationary rod.

21. The combination with the frame hav-- |
ing the bearing, of a sleeve shaft rotatable

and endwise movable in the bearing and
having a slot in one side, a stud secured to

115

the frame and projecting through the slot

into the sleeve and provided with an aper-

ture extending axially of the sleeve, a rod
in the axis of the sleeve passing through the
stud, an inner sleeve surrounding the rod

inside of the shaft sleeve, sald rod having an -
eye at one extremity, a -pin projecting

| through said eye, said inner sleeve having
forked arms on one extremity engaging said
125

pin, said. rod having an abutment on- its

other extremity, a spring on the rod between
said abutment and said stud and being un-
der compression tending to draw the rod

inward and cause said pin to seat in the
forked extremity of said inner sleeve, a fol-

130
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lower pivotally connected with the sleeve | adjusted to thereby shift the pivotal portion
shaft beyond said pin, the follower having | of the follower relative to the axis of said
an apertured bearing portion engaging said | pin.

pin causing the follower to swing on said RICHARD GRIESER.
5 pin as an axis and thereby axially shift the Witnesses:
shatt sleeve relative to said stationary rod, I'rED. J. DoLz,

the bearing portion of the follower being Hexry BE. GREENWOOD.
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