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To all whom it may concer:

Be it known that I, MARK BARR, of Broad-
heath, inthecounty of Chester, ]anﬂand have
invented certain new and useful Tmprove-

ments in Pantograph Engraving-Machines; .

and I do hereby declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled in

the art to which it appertains to make and use

the same.
The present invention relates to improve-
ments in pantograph engraving-machines ca-

pable of dealing with three dimensions—

length, width, and depth—by a swinging and
vertically-movingtracer-rod and horizontally-
inoving work-table and vertically-moving
tool.

The acecompanying figureis a diagrammatic
side elevation, partly in section. It does not

include the means by which the swinging mo-

tions of the tracer-rod are converted into

horizontal motions of the work-table, for the

reason that these means do not form any part
of the present invention. Any of the well-
known horizontally-acting paniographic link-
ages may be applied to the mechanism 111113-
trated to effect such conversion.

The dimensions of length and width above :

mentioned are 1ncluded hereinafter in the
oxpression ‘‘lateral movements or motions,”
and the dimension of depthis referred to as
‘“ yvertical movement or motion.” Many of the
movements of the tracer-point are neither
trulylateralnortruly vertical,but compounds
of both. The lateral components of such
movements are transmitted by the horizon-
tally-acting pantographiclinkage above men-
tioned and the vertical components by the
mechanism of the present invention. The
latter therefore consists in improved means
for transmitting the vertical movements or
the vertical components of the movements of
the tracer-point to the tool and of means for

preventing the lateral movements or the lat- |

eral components of the movements of the

tracer-point producing vertical movementsin |

the tool. Tor convenience sake I will de-

seribe the latter part first.
A A are portions of the main frame of the

machine.

its surface. This projeetion is introduced

into the figuretoshow howtheinvention deals

with it by the vertical movement of tracer-
point, so as to make the tool ¢ reproduce it

at b’ in the work d, which is carried by the
work-table d'.

The tracer-rod is in two por-
tions, which are connected together telescop-
ically. The bottom portion 1 of it is outside
the top portion 2 and slides overit. The con-
nection between the two portions consists ot
two vertical slots 3 3 in the outer or bottom
portion 1 and opposite to each other, a hori-
zontal pin 4, passed through the bottom end
of the inner portion 2 and engaging in the

| respective slots 3 3, and a ball 5, sunoundmw

that the

the botftom portmn 1. The ball 5 is made
fast to the above-mentioned pantographic
linkage, and for that reason it can move only
in one and the same horizontal plane. The
adjacent portion of this linkage is shown at
d?. The bottom portion 1 is therefore capable
of sliding freely through the said ball, while
the top portion 2 is held to it by the engage-
ment in it of the prolonged ends of the pin 4.
The length of the pair of slots 3 3 is not less
than the maximum vertical movement or ver-
tical component thereof, which is required of
the tracer-point e. The top of the inner por-
tion 2 swings by a ball-and-socket joint61n a
horizontal plate 7, capable of sliding in any
horizontal direction in a cguide 34, coumstmn*
of two parallel rings 5o 30 standmﬂ‘ at rig ht
angles with two vertical mudes 12 12 one on
each side of the guide 34. These 11ncrs 85
are at such a dlstance apart from each 0the1
plate 7 can move horizontally only
between them. The guides 12 enjoy a verti-
cal sliding motion upon a pair of fixed stand-

‘ards 14 14 on the frame A. The top of the

bottom portion 1 is likewise connected by a
second ball-and-socket joint 10 to a second
horizontal plate 11, apable of sliding in any
horizontal duectlon in a guide 36 of the sSame
construction as the n*mde 34, already de-
scribed, and which 1s nmde fausb to the verti-
cal gnide 13 13 in the same way as the guaide
34 Lo the guides 12 12." These guides 1o 13

are hkewme capable of a vertlcal sliding mo-

tion on the said standards 14 14,
The tracer-rod 1 2 swings as a whole 1 a

« is the pattern having a p1 ojcetion D on | ball-and-socket joint 8, ﬂnd through which 1t

55

6o

70

75

30

9o

100




10

20

30

- cated to the tool c.

35

)

o | .

is capable of sliding vertically. This latter | center of the pattern toward one edge of it.

is the fulerum of the tracer-rod and i1s car-
ried bracketwise by a block 9, adapted to

slide upon a fixed vertical guide 9%, formed

on the frame A, for the purpose of adjusting

‘the ratio of lateral dimension between the
- pattern and the work.

The said guide 9* and
block 9 areprovided with the nsual scale and
vernier, respectively.

15 is a lever having one end pivoted to the

adjacent guide 12 at 16 and its opposite end
pivoted on a fulerum 17, fixed to the frame
A, the pivot 16 being fast to the said cuide
a,nd engaging in a horlzontal Slot 37 in the
lever 10

18 is a second lever having oune end pwot—-
ed to the adjacent guide 13 at 19, this pivot
19 being fast to the said guide and engaging
in a horizontal slot 38 in the lever 183.

The levers 15 and 18 are connected by a
link 20, which has a vertical motion in a
suitable part of the frame A, as in a guide, as
shown. The said link is pivoted tothe lever
15 at 21 and to the lever 18 at 22. 'T'he piv-
ots 21 and 22 are fast to the link 20, and en-
oage, respectively, in horizontal slots 39 and
40 in the levers 15 and 18. This point 22 is
also the fulerum of the lever 1¥, and upon
this fulerum it rocks only when there 1s ver-
tical motion of the tracer-rod up or down a
projection b on the pattern to be communi-
The said lever 18 is con-
nected to the tool ¢ by the following means:
23 1s a link from the said lever,
pivoted at 42, to the lever 24, which has its

- fulerum 25 in a fixed pointon the said frame.
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The link 23 shdes in & guide in the frame A,

‘as shown.
26 is a link from the end of the lever 24 op-

posite to its fulerum to one end of a lever 27,
having its fulerum at 28 in the frame A a,nd
1ts opposite end pivoted at 29 to a rod 30,
which carries the tool ¢ and is capable of a
reciprocating motion only in a guide 31 in
the said frame A. The pivot 29 is fast to the
rod 30 and engages in a horizontal slot 41 in
the lever 27. 'T'he link 26 is adjustable hori-
zontally along slots 32 33 in the levers 24 and
27, respectively, for ratio of vertical reduec-
tion between a projection b and its reproduc-
tion b’ in the work d.

The above-mentioned lever 18 may rock
upon the fulerum 22 without producing any
vertical motion in the rod 23, and this will
often oceur during purely latera,l movements
of the tracing-point. The movement is as
follows: If the pivot 19 rises, it tends to push
the rod 23 down; but if the moving fulerum
22 18 raised proportionally as the pivot 19
rises then there is no downward motion im-
parted to the rod 23.

The invention.constructed as above de-
scribed acts as follows: When the point e of

the tracer-rod 1 2 is moved horizontally over

the pattern a, the tracer-rod itself swings on
its fulerum 8.

to which itis |

t

406,00

The bottom portian 1 of the tracer-rod will
slide down over the inner portion
the ball 5 always moves in a fixed horizontal

plane, and move the guides 13 of the plate 11

down the standards 14. This motion of the
guides 13, on which the lever 13 is pivoted,
would begef a vertical motion in the tool c,
for which there is no cause in the pattern;
but such motion is neutralized by the vertical
component of the arcual motion of the ball
of the joint 6, which ball is the top end of the
compound tracer-rod 1 2. The guide 12 com-

' municates this vertical motion of the plate 7
to the pivot 16, thereby dropping the pivot 21

a certain amount. 'This drop, which is of a
certain length, is communicated to the pivot
22 by the link 20. The proportions of ihe
several levers are such that the said drop
given, as described, to the pivot 22 is just
eneuﬂ'h to prevent the lever 18 moving the
link 23 under the influnence of the above-de-
scribed downward motion of the guides 15.
Expressed numerically they are preferably
as follows:

Fromatocenterof 10........... 0.0 .o 20
KFrom center of 5 to centerof 6.......... 12
From pivot 19 topivot 22............... G
From pivot 22 to pivot 42.......... Ceees 2

| From pivot 16 topivot 21........ vessess U
From pivot 21 topivot 17. ... veevee. 8U
7

Other proportions are practicable; but the
| above may be regarded as typical as well as

preferable.
Having described above how the present
1nvent10n prevents the lateral movements or

‘the lateral components of the movement of

the tracer-point ¢ over the pattern a, produc-
ing any vertical motionin the tool ¢, I will pro-
ceod to desceribe how the vertical movements
or the vertical components of the movements
of the sald point e are communicated to the
sald tool. T'he motion of the point ¢ up the
side of aprojection b hasa vertical component.
This vertical componentis transmitted by the
bottom portion 1 of the compound tracer-rod
12,sliding upward through the ball of the joint
8 to the guide 13, to which the lever 18 is piv-
oted, thereby rocking the said lever on its
fulerum 22, and thereby transmitting a pro-
portional motion to the tool ¢ through the
link 23, lever 24, link 26, lever 27, and rod 30.
The fulerum 22 remains stationary, because
the upward motion of the guides 13 is not
communicated to the guides 12 and lever 15,
and the reason why it 18 not communicated
i1s that the bottom portion 1 of the tracer-rod
slides freely over the portion 2, and this lat-
ter 18 held by the pin 4 and ball 5 to the pan-
tographlinkage already mentioned. So when
the tracer-point e descends the projection b
on the other gide of 1t the downward motion

Let it be supposed that the | of the portion 1 takes the guide 13 down with
‘motion of the point ¢ is a lateral one from the

with it, sliding over the stationary portion 2

2, because 7o
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in so doing and rocking the lever 18, but ] a horizontal plate jointed to the top end of the

without havmg disturbed the guides 12,

I claim-— |

1. The combination of swinging compound
tracer-rod consisting of two portions telescop-
ically connected together; two horizontal
plates, one jointed to each portion of the said
rod and capable of a reciprocating vertical
motion; alever-and-link mechanism from the
horizontal plate of that portion of the tracer-
rod that carries the tracer-point, to the tool,
adapted to transmit to the latter, the vertical

- movements or vertical components of the

20

25

movements of the tracer-point; and a connec-
tion between the two horizontal plates to pre-
vent a lateral movement or a lateral compo-
nent of a movement of the tracer-rod, pro-
ducing a corresponding Ve1tlea1 movement
in the tool.

2. Thehereinbefore-dascribed combination
of swinging compound tracer-rod having a
bottom and outer portion adapted to slide
over the top and inner portion; a connection
fast to the said inner portion for limiting its
motions to one and the same horizontal plane;

|

3

said top and inner portion and capable of a

reciprocating vertical motion; a horlzontal
plate jointed to the top end of the said bottom
and outer portion and capable of a recipro-
cating vertical motion; a lever having a fixed
fulerum at one end and its opposite end con-
nected to the horizontal plate of the said top
and inner portion; a lever connected to the
horizontal plate of the said bottom and outer
portion of the tracer-rod; a link connecting
the two levers and a link-and-lever mechan-
ism establishing a connection between the

last-mentioned lever and the fool to trans-

mit the vertical movements or vertical com-
ponents of the movements of the said botfom
and outer portion of the tracer-rod to the tool.

In testimony that I claim the foregoing as
' my invention I have signed my name in pres-

ence of two subscrlbmﬂ' witnesses.
MARK BARR

Witnesses:
THoMAS TAYILOR,
HAROLD ISHERWOOD.
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