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Application filed May 31, 1901,

S_e'ria,l No. 62,613, (No model.)

To all whom it may concern:

Be it known that I, MARK BARR, of 25 Ken-"--

sington Court (Gar dem Kensington, in the
county of Middlesex, K Enﬂland hwe invented

~ matic Engraving-Machines; and I do hereby
declare the following to be a full, clear, and

exact description of the invention, such as will

enable others skilled in the art to which 1t ap-
pertains to make and use the same.,
The present invention relates to 1mpr OV(‘-
ments in that class of automatic engraving-
machines the distinctive feature of Whlc,h 1sa
 singlestraight rotating shaft, oneend of which

in planes at right angles with the axis common

to the three—shaft, pattern, and work-—and :

which shaft has combmed with 1t a linkage
carrying the tracer or follower and the tocnl
and communicates the motions of the former
to the latter, means for adjusting the position

‘of the shaft for ratio of reduction between the
- pattern and the work, means for alining the
tracer and the tool axially with the shaft,
means for the homologous adjustment of the
tracer and the tool, and means for traversing

20

the tracer and the too] radially over the pa;t-'

tern and the work, respectively.

The class of machme above descubed 1S

30 specified in a pending application, Serial No.

53,911, filed April 1,1901; and the plesentm-?

Ventlon consists in an improved linkage.

Retferring to the accompanying drawings,

which are to be taken as part of this 3[)601ﬂ8cl-

hfmd and Fig. 3 a front elevation of the same
110'1110 1001{11’10' at 1t 1n the direction c:)t the
arrows 2 and 3. -

1 is the single straight shaft above men-
tioned. 2 2 are its beannwg, in which 1t can
be rotated at the required speed.-
driving-pulley. Means for driving the latter
are not included in the drawings because they
do not constitute any part of the present in-
vention and are, besides, well known. Any
motor that can be qumhly rever sed may be
used.

4 is the p%ttem -block.

It is mounted fast,

5o upon and to the respective end of the shaft 1

certain new and useful Improvements in Auto-

carries the pattern and the other end the work

tion and read therewith, Figure 1 1sa plan;
Tig. 2, aside elevation thereof from the right

3 18 1ts

which carries the pattern (repr esented in Fi igs.

'7 is the work-block.
fast upon and to the respective end of the

face to be engraved (represented by the dotted
line 8 in Fw's 1 and 3) outward, as shown.

and rotated with the shaft, one at one end

‘fions.
The improved linkage con51sts of a, rocLel

rocker paralle] with : and in the same horizontal

plane as the axis of the single shaft 1, a lever
10 of the first class havinga L swiveled rear end -
10" and fulerumed on a post 16, tur ning about
a vertical axis in the rocker 9 near the respec-

tive end of it, the fulerum 16 intersecting the

Thus both pa,tteln and work are carried by -
6o
thereof and the other at the other end, the
pattern and work being in planes pmallol-
with each other and per pendlculm to the axis -
of the shaft and both facing in 01)]]0%11]8 direc-

9. mounted to rock in hearings 13 13, carried
by the base 14, and apon which they ‘standin
positions proper for holding the axis of the

by mvlsultable means, having that face of it

1 and 8 by thedotted line a) outward, as shown SR
It is llkGWlse mounted

g

shaft 1 by any suitable means, having the

75

axis of the s.:ud rocker, a shaft 60 par allel with -

fast to the shait 60 .and upstfmdmﬂ thereon,

11* of the levels 10 and 11.

‘that the length of the lever 10 rearward of the
fulerum 16 1s equal tothe length of the lever 11.
15 1s the tracer.

pattern

It is car rried by the front
end of the lever 10, the axis of the tracer be-
ing preferably at noht ‘mU*leS with thb length

with itasthatof the tracer 15 with the lever 10.
The dimensional proportions between the
5 and the work 8 are as those between

‘the single shaft 1 and mounted to- rock in
1 bearings 61 61, fast on the base 14, an arm 62 -
a lever 11 of the second class having'a sww-—* 80

eled rear end 11%and fulerumed on the paral- -
| lel shaft 60 bya pin 18 passed through the "
said lever and shaft, the end 63 of th(, level;jl.i,--,;.,---
being forked {o embrace the shaft and the ] pin
18 serving as the fulerum of the lever, a link .
64 connecting the arm 62 to the top of the
rocker near the respectiveend of i1t, and alink

65 connecting the swiveled rear ends 10 and
It is to be noted

of “the said lever. _
17 is the tool. 1Itis (:'mfrle_d-by the lever 11
near the fulerum 18 of it and at the same angle

100
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the distances of the fulera 16 and 18 from the
ax1s of the shaft 1. For adjusting those dis-
tances, or, in other words, for adjusting the
ratio of reduction between the pattern and the
work when that ratio is greater than the mini-

mum ratioof which the machine is capable, the

shatt 1 must be moved at right angles with its

“own axis toorfromthe linkage just described.

Its bearings 2 2 are accordingly carried by.a
slide 20, capable of a reciprocating motion be-
tween a palr of guide-strips 21 21 upon the
base 14. This motion is imparted to it by a
traversing screw 22, turning withoutaxial mo-
tion 1n a bracket-piece 23, standing up from

the base 14 and engaging 1n a nut 24: fast on

the shcle 20.
95 18 a scale on one of the str 1p<5 21,.and 08
is4ts index on the slide 20. The unit of this

scale 18 equal to' the minimum -distance be-

tween the axis of the shaft1 and the fulerum
18, while the scale itself is one of additions to
be made to the distance of theaxis of the shaft
1- from the fulerum 18 and of the correlative
subtractions to be made from the distance of
the said axis from the fulcrum 16 in setting
the shaft I up toward the linkage.

<97 is a milled head for turning the serew

- 29,98 a-micrometer-disk on it readmo' subdi-
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visions of the scale 25, and 56 its’ index on the
bracket-piece 23.

‘The zero position of the shaft 1 is always
coincident with the: maximum ratio between
pattern and. work. -

Let 7 equal minimum length of tool-arm
measured from axis of tool to horizontal axis

of -oscillation of the said arm, L: equal maxi-
mum length of tracer-arm measured from axis
of-tracer to horizontal axis of .oscillation of

the said arm, P equal the radius of the pat-
tern.5, ‘@ equal the radius of the work 8,
and-S-equal the reading on the scale 25, to
which the slide 20 must be set, and when the
machine stands set with the above lengths let
the slide 20 be at its zero, whence S equqls 0
at this position—. e., the ‘above length rela-
tionship-is always coincident with the. zero
positionof the slide. -Now, therefore, ratio of

t -+,

S’ also, ratio of reduc-

reduction equ als

tion equals g _ ’lherefor_e
t+S _d
L—=%5 p

(ZL —dS =Pt+PS
dL—Pt =85 (P+ d)

- dL— Pt
P+ d =9

If ¢ equals 1 and LL equals 15,

S _ 15 =P

P_—I— 74

their axes with that of the said shaft.
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After the shaft 1 has been adjusted the
tracer 15 and the tool
along their respective

levers 10 and 11 to aline
To
make such adjustments practicable, the tracer
15 18 mounted in a tracer-block 57, adapted to
slide 1n a slot 29 in the lever 10 and to be
locked to the latter in the adjusted position
by any suitable means, such-as locking-nuts
30 30, the tool 17 also being mounted in a tool-
block 31, adapted to slide in a slot 32 in the
lever 11 and to be locked to the latter in the
adjusted position by locking-nuts 33 33. It
1s very probable that different patter n-blocks
4 will be of different thicknesses, so that any
one may after.it has been mounted upon the
respective end of the shaft 1 hold the pattern
5 at a greater distance from the end of the
sald shatt than would another pattern-block
hold its pattern. - Hence it becomes necessary
that both the tracer 15 andthe tool 17 should
be adjustable in the direction of their axes.

For that purpose each one 1s capable of slid-

o

ing through its block 57.31 and is fitted with
a micrometer adjustment 55. The axial ad-
justments of the tool 17 are in all cases homolo-
oous with those of the tracer 15.

The tracer may be moved over the pattern

17 must both be moved

70

75

80

00

5 either from the center to the circumference

or vice versa. Jtisso moved by the following

means:
34 18 an endless belt passed r ound a driving-

pulley 35, fast on the shaft 1, and a driven
pu

pearing 38 in the base 14 and one 39 in the
top of a vertical slotted oulde 40, fast.on the

said base.
41 41 are a palr of pulleys about which the

belt 24 1s led to be kept tight thereby.. This
tightening 1s effected by moving them away

from the shaft 1. Accordingly they are

mounted to run loose upon asleeve 42, which
fits over-a standard 43, having a foot 44, ad-

justable in a guide 45, fast on the slide 20.
They are locked in their adjusted position by
a screw-threaded ring-nut 46, engaging the
upstanding and screw--threaded end of the
standard 492, and which when it - is screwed
down the said standard pinches the sleeve 42
between it and the guide 44.

47 is a screw-threaded nut on the screw 37
anc capable of only one motion—a reciprocat-
ing vertical one in the guide 40. The length
of this motion in either direction i 1S equal to

the racdius of the patiern 5.
48 1s a horizontal eylinder mcorpomted

along one of its sides with the nut 47 in the

way bhown in Kig. 1.

49 is a rod workmw through the closed end
of it in the direction of the lever 10.  Theend
of the latter is forked, the two prongs 50 50

embracing the rod 49 between two collars 51

51, fast thereon

52 is a spring resﬂlent between the inner

lley 36, tast on the end of a vertical screw.
37, adapted to turn only about its axis in a
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- end of the rod 49 and the nose of a set-screw

IO

- 20

30

53, that works through the respective closed
' end of the cylinder 48. _
spring 52 1s to keep the tracer 15 and the tool
17 in working touch, with the pattern 5 and

the work 8, respectively, by rocking the levers

10 11 on thelr fulera 16 18, accordingly, while.
that of the set-screw 53 1s to regulate the

strength of the said spring. -

Reterrmﬂ' to the part of the machine cal]ed
the “‘rocker” 9, it must be understood that the
invention does not limit me on the one hand
to the rectangular open-frame shape shownin
the figures, and that, on the other hand, some
Specml contm mation of this rocker 9 is neces-
The functions of this rocker 9 are to
rock in 1ts bearings 13 13, toprovidea fulerum

sary.

for the rock of the lever 10 to and from the

pattern-block 4, to carry the rear end of the

link 64, and to afford a clear way for the link
19.

tions comes within the scope of Cthe 1nvent10n
I claim—-
1. The combination with a single stralght
rotating shaft oneend of which i1s adapted to
carry the patternand the other end the work,

in planes at right angles with the axis com-

mon to the three, of a linkage carrying the
tracer and the tool and adapted to communi-
cate the motions of the former homologously
to the latter, the said linkage consisting of a,

- rocker, a lever of the first class havingits ful-

35

40

crum in the rocker and carrying the tracer at
one end of it in contact with the pattern, a

shaft parallel with the single rotating shaft
and rocking in fixed bearmﬂ's an upstandlnfr*
arm fast on the parallel %haft a lever of the |

second class having its fulerum in the parallel

shaft and carrying the tool near its fulecrum
~and in contact with the work,

- 1ng the respective ends of thelockel and arm,

45

- rocker, a lever of the first class having its
fulerum in the rocker and carrying the tracer
at one end of 1t In contact with the pattern, a
shaft parallel with the single rotating shaft and’ |
rocking 1n fixed bearmcrs, an up&tandmg arm
fast on the parallel shaft, a lever of the sec-
ond class having its fulerum in the parallel
shaft and carrying the tool near its fulerum

- 55

60

‘md a link connecting the rear ends of the two’

l{‘VGI S.

carry the pattern and the other end the work

in planes at right angles with the axis com-
mon to the three; of a linkage carrying the

tracer and the tool and adapted to communi-

cate the motions of the former homologously

to the latter, the said linkage consisting of a

~and in contact with the work, a link connect-
‘1ng the respective ends of the rocker and arm,
and a link connecting the rear ends of the two
- levers; and means for adjusting the position |

The funection of the

~"That being so, any open or framed con--
struction capable of discharging the said func-

“between the centex

a link connect- |

The combination. Wlth a Slncrlc sbra,lﬂhﬁ
rotatmo shaft one end of which is adapted to

of the first-named shaft in a direction at r w'ht

angles with its own axis to or from the mckel

:

3. The combination with a single straight
I‘Ot‘LtlIlﬂ shait one end of Whlch is adapted to

in plan_e,s a,t ucrht angles with the aX1S cOmmon
to the three; of a linl“{age carrying the tracer
and the tool and adapted to communicate the

1 70

motions of the former homologously to the

latter, the said linkage consisting of a 1061{81

a level of the first class having its fulerum 111
the rocker and carrying the tracer at one end

ing in fixed bearings, an upstanding arm fast

on the parallel shaft, a lever of the second

class having its fulerum in the parallel shaft
and carrying the tool near its fulerum and in

a link connecting the rear ends of the two

75

“of 1t 1n contact with the pattern, a shaft par-
~allel with the single rotating shaft and rock-

“contact with the work, a link connecting the
respective ends of the rocker and arm., and

levers; means for adjusting the position of the
first-named shaft in a direction at right angles

with its own axis to or from the rocker a,nd
means for traversing the tracer and the tool
respectively over. the pattern and the work

thereof.

go

and the -Circumferenm _

4. The combination with a single mtatmﬂ o
shaft one end of which is adapted to carry the

pattern and the other end the work in planes

05

at right angles with the axis common to the

three of a linkage carrying the tracer and

‘the tool and ‘Lda'pted to communicate the mo-
tions of the former homologously to the latter,

the said linkage consisting of a rocker, ) lG‘VBI

10{3_ .

of the first Cldbq havmﬁ 1ts fulerum in the

rocker and c&rr'ying-the tracer at one end of

1t 1n contact with the pattern, a shaft par fﬂlel-

with the single rotating shaft and rocking in
fixed bearings, an nps_,tfmdmo* arm fast on the
parallel shatb a lever of the second class hav-

'1'05 |

ing its fulerum in the parallel shaft and carry-
ing the tool near its fulecrum and in contact

| Wlth the work, a link connecting the respec-
tive ends of the rocker and arm, and a link con-

necting the rear ends of the two levers: means

for adjusting the posttion of the ﬁrst—-named

shaft in a direction at right angles with its

110

own axis to or from the rocker; and means
for adjusting the tracer and the tool u pon the

115
| respective parts of the said linkage. R

5. The combination of asingle rotating slmft -
one end of which is adapted to carry the pat-

tern and the other end the work in planes at
right angles with the ax1s common to the three:

ot a lml{aoe carrying the tracer and the t00]

the former homolocrously to the latter; the

120

‘and adapted to communicate the motions of

said linkage consisting of a rocker, alever of

the first class having its fulerum in the r(}ckei

125

and carrying the tracer at one end of it in con- .

tact with the pattern, a shatt parallel with the

Smo‘le Iotatmw ahaft and rocking in fi

xed bear-
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“ings, an upstanding arm fast on the parallel

shatt, a lever of the second class having its
fulecrum in the parallel shaft and carrying the
toel near its fulerum and 1n contact with the
work, a link connecting the -respective ends
of the rocker and arm, and a link connecting
the rear end of the two levers; means for ad-
justing the position of the first-named shatt
in a direction at right angles with its own
axis to or from the rocker; means for adjust-

ing the tracer and the tool upon the respec-.

tive parts of the said linkage; and means for
traversing the tracer and the tool respectively
over the pattern and the work between the
respective center and circumference thereof.

6. The combination of base: slide; single
shaft adapted to carry the pattern on one end
of 1t and the work on the other end 1n planes
at right angles with the axis common to the
three beari ings on the slide for the said shaft;
a, hnhao*e consmtmcr of a rochel, a lever of
the first class hwmg its fulecrum in the rocker
and carrying the tracer at one end of 1t in con-
tact with the pattern, a shaft parallel with the
single rotating shatt and rocking in fixed bear-

ings, an upstanding arm fast on the parallel

shaft, a lever of the second class having its
fulerum in the parallel shatt and carrying the
tool near its fulerum and in contact with the
work, a link connecting the respective ends
of the rocker and arm, and a link connecting
the rear ends of the two levers; bearings on
the base to carry the rocker with its axis par-
allel with and 1n the same horizontal plane as
the axis of thesingle shatt; means for adjust-
ing the position of the said slide and with it
the first-named shaft in a direction at right an-
gles with 1ts own axis to or from the rocker;
means for adjusting the tracer and the tool
upon the respective parts of the said linkage;:

“and means for traversing the tracer and the

tool respectively over the pattern and the
work between the respective center and cir-
cumterence thereotf. |
7. The combination of base; slide; single
shatt adapted to carry the pattern on one end
of it and the work on the other end in planes
at right angles with the axis common to the
three; bearings on the slide for the said shatt;

a linkage consisting of a rocker, a lever of the

first class having its fulecrum in the rocker

~and carrying the tracer at one end of it in

contact with the pattern, a shaft parallel with
the single rotating shatt and rocking in fixed
bearings, an upstanding arm fast on the par-
allel shatt, a lever of the second class having
its fulerum in the parallel shaft and carryinge
the tool near its tulerum-and in contact with

the work, a link connecting the respective
ends of the rocker and arm, and a link con-

necting the rear ends of the two levers; and
means consisting of a micrometer-screw turn-

‘1ng 1n a bracket on the base and engaging in

a nut on the slide, a scale on the Oulde 101 the
slide and an mdex on the latter re%dmo with

single rotating shatt and

759,956

the said scale, for adjusting the position of

the said slide and with 1t the first-named shatt
in a direction at right angles with 1ts own axis
to and from the rocker of the linkage.

8. The combination of base; slide; single
shatt adapted to carry the pattern on one end
of 1t and the work on the other end in planes
at right angles with the axis common to the
three: bearings on the slide for the said shaft;
q hnLaﬂe consisting of a rocker, a lever ot
the first class hawno its fulerum in the rocker
and carrying the tracer at one end of 1t in con-
tact with the pattern, a shaft parallel with the
rocking in fixed bear-
ings, an upstanding arm fast on the parallel
shaft, a lever of the second class having 1its
fulerum in the parallel shatt and carrying the
tool near 1ts tulecrum and in contact with the
worlk, a link connecting the respective ends of
the rocker and arm, and a Iink connecting the
rear ends of the two levers; bearings on the
base to carry the rocker with its axis parallel
with and in the same horizontal plane as the
axis of the shatft; means consisting of a mi-
crometer-screw turning in a bracket on the

base and engaging In a nubt on the slide, a

scale on the nmde for the slide and an index
on the latter Ieftdmﬁ with the said scale, for
adjusting the position of the said shatt and
with it the first-named shaft in a direction at
right angles with its own axis to and from the
rocker of the linkage; and means for travers-
ing the tracer and the tool respectively over
the pattern and the work between the respec-
tive center and the circumfterence thereof,con-

sisting of a driving-pulley on the first-named

shaft, .a screw turning 1n fixed bearings on the

base:a pulley fast on the said screw and driven
from the said driving-pulley, a traversing nut
on the sald screw, a cylinder incorporated
with the said nut, a spring-protruded rod pro-
iecting from the said cylinder to engage with
the linkage at the end of the lever that car-
ue% the tracer.

The combination ot base; single shaft
m:hpted to carry the pattern on one “end of it
and the work on the other in planes at right
anoles with the axis common to the three,
bear; ings in the slide for the shaft; a linkage
consisting of a 1001101, a lever ot the ret Chss
having its fulerum in the rocker and carrying
the tracer at one end of 1t 1n contact with the
pattern, a-shatt paralle] with the single rotat-
ing shaft and rocking in fixed bearings, an
upstanding arm fast on the parallel shaft, a
lever of the second class having its fulerum in
the parallel shaft and carrying the tool near
its fulerum and in contact with the work, a
link connecting the respective ends of the
rocker and arm, and a link connecting the rear
ends of the two levers; bearings on the base to
carry the rocker withits axes parallel with and
in the same horizontal plane as the axis of the
shaft; means consisting of a micrometer-screw
turning in a bracket on the base and engaging
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of the said slide and with it the 1

. 750,056

in a nut on the slide, a scale on the guide of

the slide and an index on the latter reading
with the said scale, for adjusting the position

shaft in a direction at right angles with its
own axis to and from the rocker of the link-
age; means for traversing the tracer and the
tool respectively over the pattern and the
work between the respective center and the
circumference thereof consisting of a driving-
pulley on the first-named shaft, a screw turn-
ingin fixed bearings on the base; a pulley fast
on the said screw and driven from the said
driving-pulley; a traversing nut on the said

SCrew, a cylmder mcorpomted with the said

irst-named

5

nut, aspring-protruded rod projecting beyond

the said cylinder to engage with the linkage at
the end of the lever that carries the tracer; and

means for axially alining the tracer and the
tool with the axis of the shaft consisting of a 20

slot in the respective lever of the linkage, a

block adapted to slide therein lengthwise of =

the respective lever and a locking device for
holding the block in its adjusted position.

In witness whereot I have hereunto set my 25

hand in the pr esence of two witnesses.
MARK BARR

W’ltneqcses
WaALTER J. bI(ERTEN
CHAS. S. W'ODDRDI‘I*D
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