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To all whom it may concern:

Be it known that I, Witzzam S. Eaton,
a citizen of the United States, residing at
Sag Harbor, in the county of Suffolk and

g State of New York, have invented certain
*~ new and useful Improvements in Engrav-
ing and Similar Machines, of which the fol-
lowing is a specification, reference being
had therein to the accompanying drawings,

15 which form a part thereof.

My invention relates to engraving and
similar machines, and more particularly to
machines of this character of the panto-
graph type. Machines of this character are

15 of two broad types, those in which the work
bed is movable relative to the tool, and those
in which the tool is movable relative to.the
work bed, the movable member in both types
of machine comprising therein a carriage
universally movable upon a single plane,
which carriage is actuated by a transmitter
having a universal connection therewith and
carrying a stylus. Heretofore, the general
practice has been to use a plurality of super-

pendicular to each other, a construction re-
quiring fine workmanship to secure accuracy
and avoid lost motion. In some instances,
the carriage has been mounted upon bear-
ing balls in lieu of such perpendicular
tracks. Machines of this type are ordinarily

30

very much reduced scale, thus requiring
minute adjustment and great precision in
the movement of the carriage. The slight-
est deviation of the carriage from the move-
ment desired, results therefore, in imperfect
work, and T have found that in most ma-
chines which I have made, there is a de-
40 cided tendency on the part of the carriage
to slightly twist or wabble about a vertical
axis with a resultant undesirable charac-
~%teristic and inaccuracy in the repreduction
of the pattern. This condition I have

45 found to be much worse in machines where-

balls, although from a praetical standpoint,
sueh form of support is more desirable than
a construction embodying therein tracks and
50 rollers. I have also found that the use of
4 triangular support for the carriage, with
bearing balls' at the apices of the triangle,
results in a machine wherein the carriage
has much freer movement, thus resulting
55 in an easier running machine. When a
{riangular support of this kind is used,

. pears to be
sessing the characteristics above referred to

posed carriages, movable upon tracks per- |

however, the tendency to twist or wabble ap-
ater. While a machine pos-

is, nevertheless, commercially operative, it

'is not capablé of producing uniformly ac-

curate work. ' )
‘The main object of my invention is to

.provide a machine of the character above

described, wherein the movable carriage will
be so controlled during its movement as to

“prévent any twisting or wabbling thereof or

any -departure from, or deviation in, its
movement from that determined by the mas-
ter plate or pattern through a stylus and
transmitter mechanism.

A further object is to provide controlling
means for the carriage which, while pre-
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venting the twisting or wabbling above re- -

ferred to, will not interfere with the uni-
versal movement of the carriage upon a
single plane and will have no tendency to
raise the carriage from its support and thus
accidentally vary the depth of cut, or the
character of the reproduction. -

A still further object is to provide con-
trolling means of the character above re-
ferred to embodying therein an oscillatory
member which will automatically adjust

“itself to compensate for the arc described by

said oscillatory member in following the

.movement of the cairiage.
employed to reproduce a pattern upon-a |

A still further object is to provide a ma-
chine of the character described, embodying
therein controlliig means of the character
above referred to, wherein the scale of re-
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production or the character of the repro- .

duced pattern may be varied without inter-
fering with the operative effect of said con-
trolling means.. And a still further object
is to provide a machine of this character

95

employing a plurality of bearing balls,

which bearing balls will be arranged at the
apices of a triangle, without likelihood of a

loss in the accuracy of, or unintentienal
‘distortion im, the reproduction.
in the carriage is supported upon bearing |

The invention consists primarily in such
novel features of construction and combina-
tion of parts as are hereinafter set forth and
described and more particularly pointed out
in the claims hereto appended.
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Referring to the drawings:—Figure 1 is

a side elevation of a machine embodying my
invention, a portion thereof being broken

away to disclose the interior construction of

some of the parts; Fig. 2 is a front elevation
thereof ; Fig. 3 is a section on the line 3—3

11¢
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collar 25 adjustably

" of the sleeve 16, or independently
26. The,

Q

of Fig. 1; Fig. 4 is a detail of the adjusting
mechanism of the transmitter mechanism;
and Fig. 5 is a detailed view of the lower
support for the carriage controlling link.

Like letters refer to like parts throughout
the several views. ’

Tn the embodiment of my invention
shown in the drawings, 10 indicates a
pedestal column earried by the top plate
11 of the machine and supporting, in a
fixed position thereon, a frame 12 adapted
to support the movable carriage of the
machine. Surmounting the column 10
is a column 13 carrying the guide block 14
for the cutter head. The columns 10 and
13, to secure absolute rigidity, are tied to-
gether and to the top plate 11 by means of
the tie Tod 15, it being absolutely necessary
to secure this rigidity in said column inas-
much as all of the operative parts of the ma-
chine are supported therefrom and a loss of
position thereof would result in a loss of the
proper relative position of the various
mechanisms. The guide block 14 is adjust-
ably mounted upon the column 13 by means
of a sleeve 16 having mounted therein a
pinion 17 in mesh with the rack 18 upon
said block being secured in any
adjusted position by means of the set screw
19, The forward face of the block 14 is pro-
vided with vertical ways in which is
mounted a vertically reciprocatory  cutter
head 20, provided with 4 micrometer adjust-
ment stop 21, of any desired or approved
type, for determining with exactitude the
Limit of feeding movement of the cutting
tool. Mounted in said head is an ordinary
cone pulley-driven tool spindle 22. Pivot-
ally mounted upon the sleeve 16 is a bifur-
cated lever 23, one end of which straddles
the cutter head 20 and is connected thereto
by means of the pivots 24 moving in slots
in said ends, and the other end of which
straddles and is pivetally connected to a
mounted upon the link
96 by means of a set screw 27, which con-
struction permits the adjustment of the cut-
ter head simultaneously with the adjustment
thereof
through the sleeve 25 upon the link

link 96 is connected with one end of the

55

oscillatory lever 27, the other end of which
" Yever is connected to a treadle 28

by the link
99. The treadle 28 is normally raised by
means of the spring, or other equivalent
means, 80, so as to normally hold the cutter

head in a raised position. :

60
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The supporting frame 12 is provided with
a plurality of cireular ball cups 81 trian-
gularly arranged; with the base of the tri-
angle presented toward the front of the ma-
chine.  Mounted upon said frame is a car-
riage 32 having a plurality of ball cups 33,
similar, and oppositely disposed, to the cups
31, bearing balls 34 of a diameter consider-

1,089,714

ably less than that of said cups being
mounted between said cups in a manner to
permit the carriage to have universal move-
ment upon a single plane. - Carried by the
forward part of the carriage 32 is a work

bed 85 of any desired construction. Mounted

in the carriage 32 is a ring 36 which ring is

 adapted to oscillate about the oppositely dis-

‘posed pivots 37, and mounted in said ring

by means of the pivots 38, which pivots ex-
tend perpendicularly to the pivots 37,1s a
cross head 39 rigidly connected with the
transmitter 40. This means of suspension of

70

75

the transmitter from the carriage constitutes -

a universal conmnection permitting a free

movement of the transmitter in any direc-.

tion with a resultant transmission of a simi-
lar movement to the carriage 32.

Slidably mounted upon the transmitter 40
is a sleeve 41, -which carries vertical sections
49 having bearings therein adapted to
cobperate with pivot screws 43 carried by
an oscillatory ring 44. The ring 44 is sup-

8(

8.

ported by pivot screws 45, the axes of which -

are perpendicular to those of the pivot
serews 43 the said pivot screws 43 and 45

91

constituting a compound axis or fulerum '

arranged intermediate the ends of the trans-
mitter 40 about which said transmitter may
have universal movement. The ring 44 has
oppositely disposed extensions 46, having a
series of bearings therein adapted to codper-
ate with the pivot screws 45 and permit the

vertical adjustment of said ring to contract -

or expand the reproduction. The sleeve 41
being slidably mounted upon the transmitter
permits that movement of the transmitter

within said sleeve essential to avoid the upper

end of said transmitter describing an are
when actuating the carriage. The transmit-

ter has slidably mounted in the lower end’
thereof a- telescoping section 47 which has.

the twofold function of permitting the oper-
ator to follow the pattern irrespective of any
arc described by the lower end of the trans-

' mitter; and automatically varying the lever-

age of both ends of the transmitter to com-
pensate for the movement of the - trans-

‘mitter in the sleeve 41, and maintain the
scale of reproduction irrespective of a vari-

ance in the length of the upper end of the
transmitter. S :
The section 47 is provided with a pivoted
cross head 48 which assists the operator in
following the pattern and at the same time
prevents the interposition of the hand in a
manner to obscure the pattern while oper-
ating the machine. The ring 44 is supported
by a bracket 49 carried by a sleeve 50, which
sleeve is in turn adjustably mounted by
means of a rack and pinion mechanism 51
upon the column 10, a set screw 52 being
used to lock said collar or sleeve in any ad-
justed position, said sleeve being made ad-
justable so as to vary the fulcrum point of
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the transmitter 40 with a resultant variance
in the scale of reproduction.
' Mounted upon the top plate 11 of the ma-
chine is a pattern holder 53 of any desired
or approved construction, said pattern
holder being positioned below the carriage
supporting frame 12 and below the front
portion of said frame, being in substantial
alinement with the axis of the tool spindle.
To permit that adjustment of the machine
requisite to impart obliquity to the repro-
duction, I mount the yoke or bracket 49, by
means of a pivot 54 rotatably seated in a
hollow boss 55 upon the sleeve 40, a set screw
56 being used to lock the yoke or bracket in

any adjusted position. The axis of the pivot

54 in the machine shown in the accompany-
ing drawings is below and parallel with the
axes of the pivot screws 43. By this con-
struction, the arms of the bracket or yoke
may be tilted from the horizontal in elther
direction” with a resultant lateral pitch of
the axis of the pivots 45, thus imparting a
lateral coefficient of motion to the trans-
mitter arm when it is oscillated upon said
pivots 45, the restriction of movement placed
upon the stylus resulting in a lateral de-
flection of the carriage in an oblique line, the
angle of which deflection may be governed
by the angle or pitch of the pivots 45. When
it is desired to pitch the letter or other pat-

© tern to the right in the reproduction, the

38

40~

45

50

bracket or yoke should be tilted to the right,
and to pitch the reproduced letter to the
left, said yoke should be tilted -to the left.
This adjustment can be accomplished with-
out materially varying the scale of repro-
duction. " S Ly T
* The transmitter 40 being suspended from
there is a slight tendency on the part of the
said carriage to twist and wabble about a

vertical center with 'the movement ' of the

transmitter at any point of its movement,

suspension. of the  transmitter and some-

times causes 8 loss of exactitude in the're-.
production. -To-obviate this difficulty, I

Frovide a stability device or carriage control-

ing means” which: will prevent any: possi-

_ bility of movement of the carriage except in

perpendicular I'nes; thus positively prevent-
ing any twisting. of the carriage and limit-

-ing its movement-to that' 'defined by the

55

transmitter. - This ‘device comprises a link

- 57, the upper end -of -which is mounted by

.60

1

means of pivots 58 extending transversely of

the machine, to the frame 59, which is pivot--

ally mounted on the carriage 32 by means of
the Eivots 60 extending longitudinally of the
machine, or perpendicularly to the pivots 58,

-the said pivots 60 being arranged a sufficient

distance apart to afford a wide bearing for
the frame 59. It will be observed that by
this: connection, any movement of the car-

riage except on perpendicular lines cahﬁot

occur  except through the'twisting of the
link 57, the lower end of which is so mounted
as to preclude any possibility of such twist-
ing. ured to the collar 10 adjacent to the
bottom thereof, is a frame 61 parallel with

10

the frame 59, and carried thereby is a hous- -

ing 62 carrying pivots 63 extending longi-

tudinally of the machine. - Mounted in these

pivots is a head 64 to which.is pivoted by
means of the pivot screws 65 the lower end

o5

of the link 57. The pivots 65 extend later- -

ally of the machine, It will thus be seen
that by reason of the universal pivotal con-
nections at both ends of the link 57, said
link and consequently the carriage 32 is per-

mitted to move freely in perpendicular lines, -

but is held against any twisting or wabbling.
To compensate for the arc described by
the link 57, the frame 61 is permitted to have
a vertical ecomponent:of motion preferably
by being pivotally supported upon horizon-
tal pivots 66 from the column 10, thus per-
mitting the link to rise or fall with its
movement with the carriage. ~ *.

0

" The pattern which is to be reproduced is -

indicated in the accompanying drawings by
the numeral 67 and the work plate by the
numeral 68. A .

The operation of the herein described
machine is substantially as follows:—The
pattern 67 having been secured in its holder

53 and the work plate 68 upon' the work
' bed 35, the stylus is brought to position
"upon the desired portion of the. pattern,

which movement ‘brings the plate 68 into

5.

100

' the proper corresponding relation with the

tool carried by the spindle 22.- When'it is =

“desired to proceed with the work, the tool
a peint toward the front of the carriage 32, |

is brought down toward the work plate 68

by pressing the treadle 28 which, through
| the lever 23 and the means. connecting it
- with said treadle, forces the entire tool head
- 90 downwardly, the micrometer stop 21
‘which -tendeney resnlts from the universal |

having: first been adjusted to' zero to de-

‘termine ‘a standard for regulating the sub-
- sequent feeding of the tool in making a cut- -
-of the required depth: This basis for fur- -

‘ther manipulation having once been estab- -
- lished, the micrometer stop 21 is raised so

‘as to permit-the block or head 20 to be
advanced beyond the point of initial con- -
‘tact and power is applied to the spindle 22.
:The treadle 28 is’ then depressed to bring

the tool in contact with'the plate 68 and the

 stylus-is moved  over the pattern oscillating

105
110
115
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the transmitter about the universal support

 intermediaté ite‘ends, thus imparting either
‘a longitudinal ‘or. lateral reciprocation to
-the carriage 32 or simultaneously subjectin

‘said carriage to movément both longitudi-

125

nally and laterally to:develop inclined or

curved lines in the reproduction.” The car-

‘riage being mounted uporn bearing balls, it
is‘free to move in any direction and the ele-

135
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. acting upon

-tool.

-

ment of friction is reduced to a minimum,
thus relieving the transmitter from resist-
ance to this movement in a degree which
would tend to interfere with the operator’s
accurately following the pattern with the
stylus. As the carriage is thus moved, the
upper end of the transmitter would nor-
mally describe an arc, but being fixed to
said carriage, this normal arc is compen-
sated for by the vertical movement of the
transmitter in the sleeve 41, the telescopic
section 47 of said fransmitter descending,
as the transmitter itself is raised, in a de-
gree which automatically varies the length
of the arm below the sleeve proportionately
- its elongation above, thus preserving the
s nle of the reproduction by a simultaneous
proportionate variance in the length of the
arms of the transmitter upon opposite sides
of its fulerum point. By the use of the
lever 23, directly connected with the cutter
head, the said head is caused to respond in-
stantly to the pressure applied thereto
through said lever by the foot or spring
the treadle, thus permitting
great delicacy in the control of the cutting
The three points of support for the
carriage 32 not only reduce the friction to
a minimum consistent with the desired sta-
bility of the carriage, but facilitate the level-
ing, and the maintenance of the level, of
‘he carriage. With the longitudinal move-
went of the carriage, the link 57 will osell-
late back and forth upon the pivots 58 and
5, the vertical rise and fall of the lower
pivots due to the pivotal movement of the
frame 61 upon its pivots 66 relieving the
carriage from any vertical movement due

to the normal tendency of the said link to |

deseribe an arc during this oscillatory move-
ment. As the carriage moves laterally, the
frames 59 and 64 turn upon their pivots
60 and 63 respectively, the lower universal
pivotal support. for the link 57 having the
sam> rise anda fall with the laterai move-
ment, as above referred to In connection
with the longitudinal movement. The
pivots 58 and 63, however, prevent any
twisting of the link 57 about a vertical
axis, thus preventing any twisting or wab;
bling movement of the carriage. At the
same iime the pivots 58 and 65 prevent any
tilting of the carriage from the horizontal
or othr fixed plane of movement thereof.
The w iversal pivotal supports at opposite
ends oi the link 57 permit the simultaneous
oscillatory movement of said link both lon-
gitudinelly and laterally, thus preventing
this linl- from interfering in any way with
the free movement of the carriage upon a
single piane and under the control of the
transmitter, in any direction. If it be de-
sired to vary the scale of the reproduction,
the sleeve 50 may be raised or lowered by

1,089,714

screw 52 being used to lock the sleeve in any
adjusted position. If it be desired to vary
the lateral scale of the reproducticn with-
out varying the longitudinal scale, as 1n
condensing or expanding the reproduced
letter or design, it is merely necessary to
raise or lower the ring 44 relative to the
yoke 49 and adjust the pivots 45 in relation
to different bearings in the extensions 42.
1 it be desired to condense the letter or
design, the ring 44 should be raised, while
if it is desired to contract the reproduction,
the ring should be inverted and lowered.
When the ring is so raised, it will be ob-

served, the leverage at which the trans-

mitter acts as to the pivots 43 is increased,
while when the ring is lowered this leverage
is decreased. In both instances, the lever-
age remains the same as to the pivots 45,
thus resulting in the variance of the opera-

tive moment of the transmitter upon the
Jateral strokes or when oscillating about

the pivots 43, with a constant moment when
operating upon the pivots 45. By this ad-
justment, the scale of reproduction may be

varied simultaneously with the adjustment

to accomplish the extension or condensa-

tion of the letter or design, in the same

manner as when it is desired to merely
vary the scale of the reproduction. ‘When
it is desired to impart obliquity to the re-
production, it is merely necessary to swivel
the yoke either to the right or to the left
upon its pivot. If the yoke be swiveled
to the right, the reproduction will be pitched

‘to the right, and if it be swiveled to the

%e’ét, the reproduction will be pitched to the
eft. ’ ‘

While I have shown and described the
stability device in connection with a ma-
chine wherein a movable carriage supports
the work bed beneath a stationary tool, I
do not thereby intend to limit myself to its
use in connection with this specific type of
machine, it being apparent that it is equally

useful in connection with various types of

machines embodying a movable carriage
under the control of a transmitter mecha-
nism.

‘T believe it to be broadly new to provide
in connection with a reproducing machine
of the pantographic type embodying a mov-
able carriage, a rigid stability member con-
nected to the carriage by a universal joint

“embodying therein perpendicular pivots and
having its other end connected by a similar.

universal joint to a fixed part of the ma-
chine, and T intend to claim such broadly.
Tt is not my intention to limit the inven-
tion to the precise details of construction
shown in the accompanying drawings, it
being apparent that such may. be varied
without departing from the spirit or scope

1y “of the invention.
the rack s#nd.plnion mechanism 51, the seb !

Having dezcribed my

invention, what L
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claim as new and desire to have protected
by Letters Patent, is:—

1. A machine of the character described,
embodying therein a carriage, a support for
said carriage whereby it 1s permitted to
bave universal movement upon a single
plane, a transmitter through which move-
ment is imparted to said carriage, and a
stability device comprising a link, a uni-
versal joint, having a compound axis, be-
tween one end of said link and said carriage,
and a similar joint between the other end of
said link and a fixed part of the machine
whereby said carriage 1s permitted to have
movement upen perpendicular horizontal
lines and is prevented from twisting about
a vertical axis. ‘

2. A machine of the character described,
embodying therein a carriage, a support for
said carriage whereby it is permitted to have
universal movement upon a single plane, a
transmitter through which movement is
imparted to said carriage, a stability. de-
vice comprising’ a link, a universal joint,
having a compound axis, between one end of
said link and said carriage, and a similar
joint between the other end of said link and
a fixed part of the machine whereby said
carriage is permitted to have movement
upon perpendicular horizontal lines and is
prevented from twisting about a vertical
axis, and means permitting the vertical
movement of the connecting means between
the link and the carriage to compensate for
the arc normally described by said link.

3. A machine of the character described,
embodying therein a carriage, a support for
said carriage whereby it is permitted to
have universal movement upon a single
plane, a transmitter throngh which move-
ment is imparted to said carriage, and a
stability device comprising a link, a uni-

- versal joint, having a compound axis, be-

45

50
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tween one end of said link and said. car-
riage, and a similar joint hetween the other
end of said link and a fixed part of the ma-
chine whereby said carriage is permitted to
have movement upon perpendicular hori-
zontal lines and is prevented from twisting
about a vertical axis, said last named con-

‘nection embodying therein means permit-

ting vertical movement of the link in its en-
tirety to compensate for the arc normally
described by said link. : :

4. A machine of the character described,
embodying therein a carriage, a support for
said carriage whereby it is permitted to
have universal movement upon a single
plane, a transmitter through which move-
ment is imparted to said carriage, and a
stability device comprising a link, a uni-
versal joint, having a compound axis, be-
tween one end of said link and said carriage,
a frame, horizontal pivots connecting said
frame with a fixed part of the machine, and

S

8 universal joint having a compound axis,
between the other end of said link and said

permitted to rise and fall to compensate
for the normal arc described by the upper
part thereof during its oscillatory move-
ment, and said carriage is permitted to have
movement upon perpendicular horizontal
lines and is prevented from twisting about a
vertical axis.

5. A machine of the character described,
embodying therein a carriage, 2 support for
said carriage whereby it is permitted to have
universal movement upon a single plane, a
transmitter through which movement is im-
parted to said carriage, and a stability de-
vice comprising a link, a frame, pivots ex-
tending longitudinally of the -carriage
whereby said frame 1s connected to said
carriage, pivots connecting said link with
said frame and extending perpendicularly
to said first named pivots, a second frame,
horizontal pivots connecting said last named
frame to a fixed part of the machine, a third
frame, pivots extending longitudinally of
the carriage and connecting said last named
frame with said frame connected to a fixed
part of the machine, and pivots connecting
said link with said last named frame, said
last named pivots extending laterally of the
machine, whereby said link in its entirety
is permitted to rise and fall to compensate
for the normal arc described by the upper
portion thereof during its oscillatory move-
ment and said carriage is permitted to have
movement upon -perpendicular horizontal
lines and is prevented from twisting about a
vertical axis. ‘

6. A machine of the character described,
embodying therein a carriage, a three point
support for said carriage whereby it is per-
mitted to have universal movement upon a
single plane, & transmitter through which
movement is imparted to said carriage, and
a stability device comprising a link, a uni-
versal joint, having a compound axis, be-
tween one end of said link and said carriage,
and a similar joint between the other end of -

-said link and a fixed part of the machine

whereby said carriage 1s permitted to have
movement upon perpendicular horizontal
lines and is prevented from twisting about
a vertical axis.

7. A machine of the character described,
embodying therein a carriage support hav-
ing three triangularly arranged cup bear-
ings, a carriage having three similarly ar-
ranged oppositely disposed cup bearings, a
bearing ball mounted in each pair of op-
posed cups and adapted to have lineal trav-
erse in said cups whereby the carriage is
permitted to have universal movement upon
a single plane, a transmitter through which
movement is imparted to said carriage, and a
stability device comprising a link, a uni-

' frame whereby said link in its entirety is .
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versal joint, having a compound axis, be-
tween one end of said link and said carriage,
and a similar joint between the other end
of said link and a fixed part of the machine
whereby said carriage is permitted to have
movement upon perpendicular horizontal
lines and is prevented from twisting about a
vertical axis.

8. A machine of the character described,
embodying therein a carriage, a support for
said carriage occupying a fixed plane, where-
by it is permitted to have universal move-
ment upon a single plane, a transmitter
through which movement is imparted to said,
carriage, means whereby the leverage of the
transmitter may be varied to vary the scale
of reproduction, and a stability device com-

_prising a link, a universal joint, having a

compound axis, between one end of said link
and said carriage, and a similar joint be-
tween the other end of said link and a fixed
part of the machine whereby said carriage is
permitted to have movement upon perpens
dicular horizontal lines and is prevented
from twisting about a vertical axis. :

9. A machine of the character described,
embodying therein a carriage, a support for
said carriage whereby it is permitted to have
universal movement upon a single plane, &
work bed carried by said carriage, a recip-
rocatory cutter head mounted above said
work bed, a guide block for said cutter head,
means whereby said block may be vertically
adjusted, a lever pivoted to said block hav-
ing lost motion connection with said cutter
head, a reciprocatory link for oscillating
said lever, an adjustable connection between
said link and said lever, a transmitter
through which movement is imparted to said
carriage, and-a stability device comprising a

" link, & universal joint, having a compound:

45

axis, between one end of said link and said

carriage, and a similar joint between the
other end of said link and a fixed part of the

machine whereby said carriage is permitted

" to have movement upon perpendicular hori-

50

85

zontal lines and is prevented from twisting
about a vertical axis. : » i

'10. A machine of the character described,
embodying therein a carriage, a support for,
said carriage whereby it is permitted to have

universal movement upon a single plane,’'a |

transmitter through which movement is im-
parted to said carriage, a universal connec-
tion between one end of said transmitter and
said ‘carriage, operating means pivotally
supported from said carriace and pivotally

' supporting said transmitter, the pivotal sup-

80

ports for said means and for said trans-
mitter extending perpendicularly to each
other and longitudinally and laterally of the
carriage, a universal nivotal support or ful-
crum point intermediate the ends of said
transmitter. means whereby said ‘fulcrum

65 point may be shiftéd longitudinally of the

————————

1,039,714

transmitter to vary the scale of reproduc-
tion, and a stability device comprising a
link, a universal joint, having a compound
axis, between one end of said link and said
carriage, and a similar joint between the
other end of said link and a fixed part of the
machine whereby said carriage is permitted -
to have movement upon perpendicular hori-
zontal lines and is prevented from twisting
about a vertical axis.

11. A machine of the character described,
embodying therein a carriage, a support for
said carriage whereby it is permitted to have
universal movement upon a single plane; a

transmitter through which movement is im-~

parted to said carriage, a universal connec-
tion between one end of said transmitter and
said carriage, operating means pivotally
supported from said carriage and pivotally

70

75

80

supporting ' said transmitter, the pivotal:gg

supports for said means and for said trans-
mitter extending perpendicularly to each

‘other and longitudinally and laterally of the

carriage, a universal pivotal support or ful-

crum point intermediate the ends of saidsgo

transmitter, means whereby said fulcrum
point may be shifted longitudinally of the
transmitter to vary the scale of reproduc-

tion, and a stability device comprising a -

link, a frame, pivots extending longitudi-:

nally of the carriage whereby said frame is
connected to said carriage, pivots connect-
ing said link with said frame and extending

‘perpendicularly to said first named pivots,

a second frame, horizontal pivots connect-
ing said last named frame to a fixed part of
the machine, a third frame, pivots extend-
ing longitudinally of the carriage and con-

necting said last named frame with said
105

frame connected to a fixed part of the ma-
chine, grid pivots connecting said link with
said last named frame, said last named piv-
ots extending laterally of the machine, where-
by said link in its entirety is permitted to
rise and fall to compensate for the normal
arc described by the upper portion thereof
during its oscillatory movement and ‘said
carriage “is 'permitted to have movement

upon perpendicular horizontal lines and is

prevented: from twisting about ‘a- vertical
axis. -

12. A machine of the character described,
embodying ' therein a carriage, means sup-
porting same whereby. said carriage Is per-
mitted to have universal movement upon &
single plane, an oscillatory transmitter, piv-
otally ‘supported on a compound axis con-
sisting of perpendicular pivots -extending
longitudinally and laterally of the machine,
ard adapted to impart movement to the car-

riage, and-a stability device comprising an

oscillatory link connected to the carriage
and provided ‘at each end:with -a universal

joint having a compound sxis’consisting of

B
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125

perpendicular * pivots - extending " longitudi-"130
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nally and laterally of the machine in sub-
stantial alinement with or parallel relation
to the pivots supporting the transmitter,
whereby said carriage is permitted to have
movement along perpendicular horizontal
lines but is prevented from twisting about a
vertical axis.

13. A machine of the character described,
embodying therein a carriage, means sup-
porting same whereby said carriage is per-
mitted to have universal movement upon a
single plane, an oscillatory transmitter, piv-
otally supported on a compound axis con-
sisting of perpendicular pivots extending
longitudinally and laterally of the machine,
and adapted to impart movement to the car-
riage, a stability device comprising an oscil-
latory link connected to the carriage and

provided at each end with a universal joint.

having a compound axis consisting of per-
pendicular pivots extending longitudinally
and laterally of the machine in substantial
alinement with or parallel relation to the
pivots supporting the transmitter, whereby
said carriage is permitted to have movement
along perpendicular horizontal lines but is
prevented from twisting about a vertical
axis. '

7

14. A machine of the character described,
embodying therein a carriage, a support

30

therefor whereby said carriage is permitted

to have universal movement upon a single
plane, a transmitter, connecting means be-
tween said transmitter and said carriage em-
bodying therein perpendicular pivotal sup-
ports for said transmitter whereby said

transmitter is permitted to impart move-

ment to said carriage in any direction, and
a stability device, comprising a link, one end
of which is connected to said carriage by a
universal connection embodying therein piv-
ots arranged- similarly to the pivots sup-
porting said transmitter, and a universal
joint connecting the other end of said link
to a fixed part of the machine embodying
therein perpendicular pivots disposed simi-
larly to the pivotal connection between said

"link and said transmitter.

In witness whereof, I have hereunto
affixed my signature, in the presence of two
witnesses, this first day of June, 1911.

~ WILLIAM S. EATON.
Witnesses:

"~ Evcene WeEMING,
F. T. WeNTwORTH.
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