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UNITED STATES

PATENT OFFICLE.

CHARLES KUEHNER, OF CRANSTON, RHODE ISLAND, ASSIGNOR, BY MESNE ASSIGNMENTS,

TO0 HERMAN G. POSSNER, OF CRANSTON,

RHODE ISLAND.

PANTOGRAPHIC ENGRAVING-MACHINE.

No. 864,655,

Specification of Letters Patent.

Patented Aug. 27, 1907,

Application filed May 6, 1904, Serial No, 206,721,

To all whom 1 may concern.: |

Be it known that I, CaarceEs KUEHNER, a resident
of the town of Cranston, in the county of Providence
and State of Rhode lsland, have invented certain new
and usceful Improvements in Pantograph Emngraving-
Machines; and I do hereby declare that the following
is a full, clear, and exact description thereol, reference
being had to the accompanying drawings, and to the
letters of reference marked thereon, which form a part
of this specification.

My invention relates to an 1mp10vemem in panto-
oraph engraving machines.

The obhject o1 my imvention 1s to provide a machine
of this character in which the pointer or tracer will be
constantly retained in contact with the figured surface
only of the model, the cutting tool being relatively
mounted therewith, whereby its cutting operations
will conform exactly to the movements of the pointer,
thus saving that time which has heretofore been lost
in machines of this character by reason of the tool trav-
ersing surfaces beyond the Iimits of the work. I have
therefore constructed and arranged elecirical means
to operate on the reversing mechanism so that the
model or pattern and also the material under operation
are at times given but a partial rotation, causing the
pointer or tracer to travel over the figured surface of
the model from one side or houndary thereof to the
other, whereupon the direction of travel or rotation of
said model will be automatically changed, the move-
ment thereof in either direction being sufficient to
cause the tracer to travel across the figured surface
only. |

The invention consists of other novel features and
parts and combinations of the same as will be fully
described hereinafter and then pointed out in the ap-
pended claims.

A practical embodiment of the invention is repre-
sented -in the accompanying drawings forming a part
of this specification, in which similar characters of
reference iil:'l.(l icate corresponding parts i1n all the
VICWS.

Figure 1—is a top plan view 111us‘rratmrr the opm at-
ing m.eclm,m%m and the wiring for the electrical revers-
ing mechanism. Fig. 2—isan end view of the machine
illustrating the automatic speed controlling device.
Iig. 3—is a front view of the machine, a portion of
thh is broken away, illusirating the model and the
material operated on, also the longitudinal work bar on
which is mounted both the pointer or tracer and the
cutting-tool. Tig. 4—is an enlarged view illustrating
the reversing mechanism. Ifig. 5—is an enlarged siude
view, partly broken away, showing the universal screw
adjustment for setting the pointer and the cutting tool.

| Fig. 6-—is an end view of the same, also partly broken

away, showing the clongated hole to allow for a sllcrht
circular adjustment.

Referring to the drawings, at 1 1s Lh(,, bed of the ma-
chine which is supported from the floor or other con-
venient place on the legs 2. On this bed 1s mounted
the shaft or spindle 3, on one end of which 1s the face
plate 4 to which is secured the pattern block 5 (see
Fig. 1.) On the opposite end of this spindle 3 1s
mounted its driving worm gear 6 and reversing friction
collar 7 and spring arm 74,
spindle 3 and the attending mechanism 1s transmitted
by a belt (not shown) through the pulley 8, main shait
9 and automatic speed regulating disks 10—11—12
and 18 to shaft 14, the operation of which will be here-
Inafter more fully described.

Power 1s trangmitted from shaft 14 to shait 15 thy ouﬂ*h
the sprocket wheels 16 and 17 and the chain 18, and
from shaft 15 to shaft 19 through the gears 20—21—22-
23 and 24. The gears 23 and 24 are loosely mounted on
said shaft 19 and are both constantly in mesh with gear
22 by which gear they are driven each in opposite direc-
tions. These gears 23 and 24 each have a notched face
25 and 26 respectively which faces serve to engage the
clutch 27. This clutch is arranged to slide on a fixed
key in said shaft 19 to engage either of the two notched
faces 25 and 26 and through this clutch the shaft 19 1s
turned. The direction of rotation of said shaft is re-
versed by throwing the said clutch from one gear over
to engage the notched face of the other gear.
worm fixed to said shaft 19 by which spindle 3 is driven
through the worm wheel 6. At 29 15 the shifting bar
which is held to slide longitudinally in suifable bearings
30-—30. On this bar is the depending yoke 31 which
engages and actuates the sliding clutch 27. At 32-—32
are collars that are fixed to said bar 29 and which are en-
gaged by the spring arm 7%, At 33 1s a solenoid elec-
tro-magnet the lower end of its core 34 being adapted
to engage the dog 35 on the bar 29 and hold it against an
endwise movement,
stead of coming directly on the end of the core 34 1s
taken up by the link 36 which link ispivoted at one end
to a bracket 37 fixed to the frame of the machine, and al-
lowing the core a sufficient vertical movement to release
the dog 35. At 38—38 are set screws to regulate the
throw of the friction collar 7 the amount of friction of
said collar being regulated by the adjusting screw 39.
At 40 is the spindle to the outer end of which is secured
chuck 41 which holds the die 42 to be cut. This spin-
dle is driven from the model spindle 3 through the two
palr of miter gears 43 and 44. |

Opposite the pattern b, and die or the piece of mate-

| rial to be operated upon 42, and extending longitudi-

~The power to drive this

At 28 1sa

The strain of holding this bar in- -
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nally along the machine, is placed a bar orarm 45. On
this bar 1s secured the pointer or tracer 46 the end of
which 1s kept in constant contact with the model 5 as it
revolves or reciprocates. At 47 is the rapidly revolv-
1Ing cutting tool which comes opposite to and operates
on the face of said die 42. "This cutting tool is revolved
by the belt 48 which receives its motion from the re-
volving speed pulley 492 (see Fig. 2) mounted on the
shait 9 said belt being led by suitable pullevs to engage
the spindle on which said cutter is mounted to revolve
the same very rapidly. One end of said bar 45 is held
in o umversal joint (not shown) while the other end is
supported by the rolls 49—49 on the spindle 50, which
spindle 1s moved vertically by the screw 51, therchy
controlling the vertical movement of the bar 45. Said
screw 1 recerves 1ts motion from the shaft 15 through
the belt 92, gears 53, belt 54, pinion 85, gear 56, worm 57
and worim wheel 58.

In order to automatically regulate the speed of the ro-
tating or reciprocating cutting suriace of the die block
and attending mechanism to correspond to the in-
creased cutting surface as the cutter is drawn down from

“the center, I have arranged to drive the friction disk 13

by the disk 10 through the pair of spring actuated fric-
tion plates 11 and 12, which plates are hung on a pin 59
from the lever 60. This lever is pivoted at one end 61
and to its opposite end 62 is connected the continuous
flexible coxd 63, which cord is led over suitable pulleys
above and below said arm. This flexible cord is also
connected to and actuated by the movement of the
screw nut 64, which nut also regulates the vertical
movement of the pin 50 and bar 45, and by this means
the speed of all the different parts are simultaneously
regulated to conform fo the everchanging positionof the
cutter and pointer controller har 45.

When a new picece of work is started in this machine
1t 1s found 1n practice to he necessary, in order to pro-
duce the best results, that both the cutting tool 47 and
the pointer 46 should be set exactly on the center and to
get this {ine adjustment I have constructed the mechan-
ism hest illustrated in Figs. 5 and 6 in which 65 is the
collar that holds the cutting tool or the pointer, which
collar may be bound to said bar 45 to be firmly held in
place, after it is set by the binding screw 66. 67 is a
collar fixed to the har 45. Through ears 68 projecting
out from the side of this collar are the set screws 69
which screws engage the end 70 of the said tool support-
ing collar 65. On the upper side of this collar 67 is
shown an clongated hole 71 in which the longitudinal
adjusting screw 72 is held to turn and adjust the said
tool holding collar longitudinally on the bar 45. By
elongating the slot 71 the necessary motion is allowed
for the circular adjustment.

My method of reversing the direction of rotation -of
the spindles and attending mechanism is extremely
simple and practical and 1s accomplished by electrical
means as follows: Around the cdge or outline of the
pattern or model, sec I'ig. 3, 1s bent a thin strip of brass
73 or other conducting material supported in any con-
venient manner, either on posts of insulation, or set
into a groove and secured by an insulating cement, as
shown in IFig. 1. This brass strip is connected through
the revolving face plate 4 to the insulated ring 74 on
its back side, against which ring rests the conducting
finger 75 and by the wire 76 is connected to the magnet

864,655

33. The second wire 77 connects from the pointer 46
through the battery 78 to the opposite pole of said
magnet. By the above construction each time the
pomter or tracer travels from one side or edge of
the figured surface of the model to the opposite side
of edge thereof and comes in contact with the con-
dueting material 73 surrounding said figured surface,
the electric circuif is completed, the magnet 33 ener-
gized, the core 34 raised and the dog 35 released to
allow the shifting bar, which is under tension of the
spring arm 7% to at once throw the clutch 27 out of
engagement with one side and into engagement with
the other, thereby reversing the direction of rotation
of the spindles and attending mechanism. Then the
pointer 46 travels back across the face of the figured
surface to the opposite side thereof and engages the
conducting material on that side when the circuit is
again completed and the direction of rotation is again
reversed as betore, which operation is continued
throughout the cutting of the die.

By my improved electric mechanism a quick, posi-
tive and automatic reverse is obtained. Both the
model and the material under operation may thus be
given but a portion of a revolution when desired, the
tracer and cutter thereby being caused to travel over
the figured surface only.

- The operation of my device is further explained as
follows: The pattern or model and the die or work to
be cut or engraved are mounted on separate parallel
spindles 3 and 40 respectively and geared together to
rotate 1n tume with each other. Opposite the pattern
5 and piece ol material 42 to be operated upon is placed
a bar or arm 45 extending longitudinally along the
machine, one end of which is furnished with a universal
joint (not shown) in order that said bar or arm may be
freely moved in vertical and horizontal planes. On
this bar or arm is secured the pointer or tracer 46 the
end of which is kept in constant contact with the sur-
face of the model 5 as 1t revolves or reciprocates slowly
in front of it, and mounted on the same bar is a rapidly
revolving cutting tool 47 which comes opposite the die
or material to be operated upon, so that as the pointer
or tracer follows the uneven surface of the pattern the
cutting tool acts correspondingly upon the material
under operation, the result being that the die is cut
to form an exact facsimile of the pattern, the only
difference being its reduced size, every part of the
figured surface being in exact proportion to that of the
pattern as the movement of the cutter is controlled by
the movement of the pointer through the said arm 45
on which both said pointer and cutter are mounted.

In setting the machine, the tracer is placed on the
pattern at the approximate center of the shortest
diameter, whereupon the cutter will start the forma-
tion of the die at the same point. As the holder rotates
the arm or bar 45 moves in a direction at right angles

to the axis of said patiern holder, the result being that.

the same causes the tracer to traverse a spiral path
gradually moving from the cenfer to the outer edge of
the pattern. 1t will thus be noted that the pattern
holder will continue to rotate uninterruptedly until
the spiral movement of the tracer ends at the contact
strip at which time the machine will reverse, as here-
tofore pointed out. From this time on the position of
the tracer will be such that it will pass completely

70

79

8(

30

90

90

100

110

119

120

120

130



10_

19

20 tor

- oscillating

30

39

40

a0

GO

GO

70

70

oscillating spindle,

- 1]1“

tion,

864,655

across the paitern each time the machine reverses,

whereupon the work and pattern holders are caused to
oscillate until the work is completed. In otherwords,
the work and pattern holders, in the early stage of the

work are given a rotating movement, fmd at a later

stage an oscﬂhtmw movement.

ey

Having thus described my invention, what I claim

as new and desire to secure by Letters Patent is:—

1. A machine of the character described colnpr 1"-,11 > un
oscillating work hold{lr,' a movable cutter, a pattern, 5111-’1

means for automatically vn'mnﬂ the arc through which

the work holder moves, said means including members con-
forming approximately to the contour of the pattern.
2. A machine of the character described comprising
oscillating work holder, a movable cutter,
means for nutomatically varying the are through which
the work holder moves with relation to the cutter, said
means. including an eclectiical governing portion:

+

work holder, a movable cutter,

the work holder moves 1'@1&111?&1}’ to the cutter, said means
including an electrical governing portlou having memher

conforming to the contour of the pattern. .
" 4. A machine of the character deacnhed COIH[]I‘ISII]” an-

m{,ﬂlmmﬂ spindle, a puattern. mounted theleou -an oscil-
lating work holder, a cutter, an electmcally controlled re-
versing meclmm%m, & tracer, and contacts located adjacent
the ]Jltt{.‘*ln said reversing mechanism * being
with said contacts and tracer, whereby the ave through
which the work holder moves vitli l‘el:.1ti011 to the-(:utter*
iy automatically varied. | . |

5. A-machine of :the charq(frex ﬂ{}‘%(‘:llb{,d comprmn
a - pattern mc}unud thereon, a tracer,
an u%[‘llhltlll“_ﬁ]lil]{‘l]ﬁ to carry the work, a cutler revers-
mechanisi,

pattern, said maghet Deing in circuit with said contacts
and tracer, whereby the are through which the work moves
relatively to the cutter is automatically vavied. |

. A machine of the character described comprising an
ogcillating

spindle, a pattern mounted: thereon, a tracer,
an oscillating gpindle to cayry the work, a cutter, means
tor oscillating said spindles in unison, reversing mechan-
ism, an electro-magnet adapted to control movement there-

of, and contacts adjacent the pattern, said magnet being

in circuit with said contacts and tracer, whereby the arc

through wlm,h the work moves wﬂh reiati 101 Lo the cutter

is automatically varied.

7. In a machine of the character descr 1bed
tion, a gpindle for carrying the pattern,
rying the work fto be operated upon,
spindles are driven in t‘|11'i'am1 reversing mechanism in-
cinding a 5111111110 bar and means for auntomatically lock-
ing it in the desired position, and an electro-magnet for
controiling the lock for said shifting baur.

5. In o machine of the character deseribed, in combina-
tion a spindle for carrying the pattern, a spindie for car-

in combina-
a spindle for- car-

rving the work to be operated upon, means whereby said }

spindles are driven in time with each other, means in-
cluding a friction controlled spring arm for automatically
reversing. the direction of rotation of said spindles and
an etectro magnet controlling ihf_, mov emem of mut] sSpring
AL,

9. In a machine of the character described, in combin-
a spindle for carrying the pattern or die, reversing
mechanism including a cluteh and a shifting bar con-
nected to sald clutch, a friction controlled spring arm
arried on the gpindle and acting on said shifting har, a
magnet for controlling the movement of said shifting bar
and means for energizing said magnet., |

10. In a machine of the character described, in combina-
tion, o spindle for
or tracer engaging said pattern reversing 1110{,1111111%111 in-
cluding a1 clutelh and a shifting bar connected
clutch, a ftriction controlled spring

trolling
for

qmechanism

an
a pattern, and.

having -
111(‘“111(11 t*on’mct% L{)Ilil)ll‘ﬂll]“ to 1,110 con’rour 0{" the pat-

;5* A machine of the- Lharlctu de%erlbeﬂ {101111:11'1%111*" an
& pntfern and
means for automatically varying ﬂ]B_.:lllZ through which

Inciuding

gize saild. maﬂuet th,rehy said reversing
_1L1~:—'~med to effect a change in the dire aetion of rotation of

1 speed of
in ¢ircuit

an

an electro-magnet adapted to control the
movemeni of the ]+me]', and -conticts located adjacent the

‘theretor,
pointer ox

means whereby said

automatically
- holder to an ogecillating movement.
arrying the pattern or die, awt pointer

to said
arm - carried on the

3

o P_—

a magnet for con-
the movement. of said - shiftine bar, and
L(JHT]D]MH” the action of said 1111“11{4 by the positiot
of sald pointer o1 tracer. |

11. A machine of the character described comprising a
rotatable spindle a pattern carried thereby, said pattern
being provided with oppositely arranged electrical eon-
tacts conforming to the contour thereof. a pointer or
tracer adapted to engage said contacts, and reversing
including an electro-magnet in cireuwit with
snid contacts, sald reversing mechanism being adapted
to vary the distance through which the wovk MOVes with
retation to the cutter. |

12, Inm a machine of the C]ldldtt(‘] described,
tion 0 ospindle for carrying the pattern, a spindle for car-
rying the work Lu be operated upon, meéans whereby said
spindlies are driven 1' Llrlw with each other, reversing

mechanism to control tlle (lll*ecflcm of 1'{)1:1!1(}11 of

spindle and acting on said shifting Dar,

tion dmhs for reduuug the speed ni sald qpmdl 3 as _thu
(‘HHG]' is drawn from the center 01 the worl, o

13, In a machine of the char: mier described, in- {,0111]}111.1~
tmn a mmuug spindle for. carr ying.the pattern, a pointer
or tracer to follow the face of the said pattern, conducting

‘material on the sides of said pattern, reversing mechanism

sald pointer
o1 tr 11;{&1'-15 caused to engage said mndueimﬂ material

clTl electro-magnet, meansg Wherehy
and 11"1.-.11\{3 the connection to complete the cirenit and ener-
mechanism is

sald spindle, and means for autﬂnmtw ally regulating the
said spindle. - |

14,
rotatable spindle a pattern carried thereby, said pattern
heing
fﬂt’,lb conforming to the contour therwi a spindle for ca-
rying the work to be operated upon, a pointer or tracer

| adapted to . enﬂa% said contacts, and reversing mechanism

umludmﬂ an eleei I'o -magnet in circuit with sald contacts,

-sald reversing mechanism heing adapted to vary the dis-

tance through whth the Worh muveﬁ Wlth 101 itmn o the
('utft"*r | - - -
In a 1’111{*]1111@ of the. character df?‘-:f*l‘lh{:‘d in f,mnhum-
1"1(111 2 spindle for carrying the ]_Z)‘I.Lf{}r‘ﬂ. a spindle for car-
rying the work to be operated upomn, a pointer or tracer
{0 I:;:rlluw the face of said paLiu*n, a contaet strip carried
on said pattern, 1'01*{31%111ﬂ mechanism a locking mechanism
an electro - magnet, and means whereby said

tracer is gﬁl.useﬂ to make the electrical con-
nection with said strip to complete the cirenit and ener-

Ceize sadld magnet and permit the reversing mechanism to

change the direction of rotation of said spindles

16.- A machine of the
spindies. for carrying
work and patterns respectively, a pointer loosely mounted
on sald bar, a cutter also loosely mounted ou said bay, col-
lars vigidly secured to said bar adjacent said pointer and
cutter respectively, and means carried by said collars for
effecting a combined pivotal and lateral ar{mainmnt of said
pointer and cutter upon said Dar, S

17. A machine of the character de%{:nlm{l comprising an
approximately horizontal bar, spindles Tor carrying the
work and patiern respectively, a 1}011‘1{::11".;111(,1 a  ceutter
loosely mounted on said bar and eacl provided with a g,
collars rigidly secured to said-bar adjacent said pointer
and cutter }LHII{}L“VE]V sel screws carried by said collars
and engaging said lugs, whereby a pivotal adjustment ol
said cutter and pointer is secured, and adjusting screws
arried by said collars and engaging said cutter and pointer
respectively, wheveby the latter are adjusted laterally.

18. A machine of the character described comprising a
pattern holder, means for rotating the same, and means for
changing the rotating movement

19. A machine of the character described comprising a
pattern holder, means fou rotating the same, and means for
automatically causing said holder to oscillate at a pradoe-
termined time. | | - .

20. A machine of the character described comprising i
pattern holder, means for rotating the same, 2 pattern, o

[ ¥

IMen1s -

in combinsa-

said
spindles, means meludlnﬂ an electro-magnet for control-
ling said reversing mechanism, and MENNS mcludznn er B

A machine of the character described comprising a

provided with oppositely arranged electrical con-

the

[}l gaid .

&0
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character described Lompmam:.; an .
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|
contact strip conforming to the contour of the patiern,
reversing mechanism in circeuit with said contact strip, a
tracer also in circuit with said reversing mechanism, and
means for moving said tracer in a direction at right angles
to the axis of said holder, whereby said tracer will engage
said contactl strip and eause said holder fo oscillate.

21. A machine of the character described comprising a
pattern holder, means for rotating the same, a pattern, i
contact strip conforming to the contour of the pattern, re-
veprsing mechanism in cireuit with said contaet strip, a
tracer nlso in  eircuit with said reversing mechanism,
meoenng for moving said tracer in a direction ac right angles

-

-

to the axis of said holder, whereby said tracer will enguge'

snid contact strip and cause said holder to oscillate, a
wolk holder, and means for moving said work holder in
unison with said pattern holder,

22 In a machine of the class described, the combination

of a driving shafit, a reversing mechanism for said shatt, a

movahle pattern provided with a raised flange, & tracer,
and means intermediate said reversing mechanism and
tracer which are controlled by the contact of the tracer
with the ifdange and which operate the shaft-reversing
mechanisn. |

23, In a machine of the class described, the combina-
tion of a driving shaft, reversing mechanism therefor, a
pattern having a raised surrounding flange, and a propervly
mounted tracer, and means infermediate said tracepr and
shaft reversing mechanism to operate the latier controlled
by the former whenever the tracer passes into contact with
the flange, in alternately opposite directions.

In testimony whereot, I have hereunto set my hand this
29th day of April A. D, 1904,

CITARLIZS KUIKHNER,
In presence of—
Howanrp i, Dannow,
. 1. OGDEN.
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