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In the accompanying drawings, Whmh are
to be takenas part of this specification and read -
therewith, Figure1 i1s afront elevation of- one
form of the engraving-machine ada pted toglive
a single reduced engraving from a given pat-.
~ tern; Fig. 2, an elevation of the rwht—hand_.
side of Fw* 1; Fig. 3, a view similar to Fig. 1
of a Inaclune adapted to ﬂ'we 7N plurahty of
reduced engravings from a given pattern, and
Fig. 4 an elevatlon of the 110'1113 hand side mL
o I‘lﬂ'
40 .

No. 759,95%.

| f’aténted May 17, 1904. |

PATENT OFFICE.

MARK BARR, OF KENSINGTON,

ENGLAND, ASSIGNOR TO THE LINO I‘YPE

COMPANY, LIMITED OF LONDON DNGLAND

PANTOGRAPH ENGRA\{ING—MACHINE.

SPECIFIGATION mrmmg part oi Letters Patent No. 759, 957’ dated Ma,y 17, 1904

Apphcatmn filed March 3, 1902 Serial No, 96,510,

{ No model.) |

To all whom it may conecern:

Be 1t known that I, MARK BARR, residing at
No. 25 Kensington Court (rardens, Kensmm
ton, in the county of Middlesex, Enwland have
lmf.ented certain new and useful Impl ovement%
m Pantograph Engraving-Machines, of which
the following is a true, clear, and full descrip-
tlon, such as will enable others skilled in the

- art to which 1t appertains to make and use the
same. '

‘This invention has for its obgect an BDGI‘LV-

ing - machine wherein by means of panto—'

Glc“_t[}hlc apparatus incorporated therewith a

cylindrical body or a segment of a eylinder is
‘moved both axially orlongitudinally and angu-
Jarlv in direct Ielationship to the movements
of the tracer about a given pattern, so that
by means of one or more engraving- taols beair-
ing upon the cylindrical Surface one or more

exact reproductions of said pattern at a prede-

termined ratio of reduction may be engraved

on the said surface.

It is proposed as a matter of convemenﬂe to -
construet the machine as & vertical one, and
In this specification the invention is described -
as embodied 1In such a vertical machine; but
be understood that it may also be e~
| inder, it is bored out to accurately fit the work-

1t 18 to

n-a horizontal machine.

Thl oughout the several ﬁﬂ*m es ot the dmw-—

Ings corresponding parts are 1"61’61 red to by
Slmﬂar numerals.

In the preferred form of vertical machme

in connection with which (as a convenient ex-—'_
ample) the present improvements are herein-
after described, the tracer-rod 1 swings from

~a fulerum 2 1n the top of the main frame, the

Joint of this fulecrum being of the type de-
- scribed 1n the specification of United States

the bearing 11°,

The

not slide through it in elthel direction,

Letters Patent No. 625,412, and the rod does

50

plate 3, carrying the said joint 2, is the hori- -

zontal member of a br acket, the vertical
‘member 3""' of Whlch is free to shde in Vex tical

ouides 4 in the main frame 5.

55

The work-table consists of a plate 6, adapt-

ed to reciprocate from front to rear in ball-
races 7 7 in a pair of parallel and horizontal
cguide-bars 8 8, constituting the two sides of
a rigid frame, adapted to reciprocate from
side to side in similar ball-races 9 9 in the
main frame.

a joint 10 of the same type as the fulecrum-
]011'113 2. . At their front ends the before-men-
tioned pmr of parallel and horizontal guide-

60

The tracer-rod 1 _passes through
the work-table. 6, to which it is connected bw,"r --

65

bals 8 8 are provided with for Wardly—pl oject-

ing arms 11 11, terminating in bearings 11*

and 11° respectwely, both of which latter are

| coaxial. Inthebearing 11*isrotatably mount-
- ed one end of a shaft 12 on. whose other end
18 secured concentr 1cally therewith the work

70

13 to be engraved. ThIS shatt 12ishereinafter

referred to as the * work-shaft.” Assuming
for convenience that the said work is, as rep-

75

resented in the drawings, in the form of acyl- -

fshﬂit 12 and clamped thereon between a fixed '

collar 12* and a nut 12“, the latter screwed on
the_end of the said: shaft.
thr eaded end the. work-shaft 12 is supported
“lathe-center” 14, adjustable axially in
said center 14 being prefer-
ably prowded Wlth a lug 14%; passing over.a -
‘serew 15, fixed in the bea,unﬂ 11°, par allel

At its screw-

on 4

Wlth the center 14 and on. Whmh screw 1s.a

nut 16, whereby the center may be adjusted
| ELXlELHV
shown in the dramnﬂ*s) may, if desired, be
provided for securing the center 14 in any re-
| quired position of a,d;mstment -

A lock-nut or equivalent device (not

The periphery of the above-named fi

:aed co]-— :

8o

e .

lar 12° or, as represented in Fig. 1, another
collar 17, fixed ad jasent thereto on the work-

shaft 12, bears a scale 18, adapted to register

95

with an index or pointer 19 upon a disk or
pulley 20, angularly adjustable upon or rela-
From one side

tively to the work-shaft 12..
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of the pulley 20 projects a bearing 21, in which
is rotatably mounted a shaft 22, carrying a
worm 23, engaging tangentially with a worm-

wheel 24 tast on the Work-sha,tt 12, and on the

forward end of this worm-shaft is secured a

disk 25, the edge of which is toothed or notched
to frictionally engage with a yielding detent

26, secured to one side of the disk or pulley

20. A micrometer-scale 27 on the disk 25,

conjointly with the yielding detent 26, gives |

readings of subdivisions of the previously-de-
scribed scale 18. The worm-shaft 22 may

also be provided with a milled head 28 to en-

able 1t to-be rotated by hand.

Attached to the periphery of the disk or pul- |
ley 20 1s a fiexible band 29, secured at one end

to a lug 6" on the reciprocating plate or work-

table 6 and at the other end to the fixed frame
5, preferably through a helical spring 29*

20

The tool-holder.30 is vertically adjustable
in- guides 31 81 on the main frame 5, prefer-
a,blv by means of a screw 32, and at the front
of its upper part it is provlded with horizon-
tal - guides 30" 30", in which a block 83, carry-
ing the. quill- holder 34, is- adjustable by
means of a screw 35, whereon is mounted a

notched disk 36, bearing a micrometer-scale 37,

adapted, 1n conjunction with an index or
pointer 88, fixed on the tool-holder 30, to give
readings for adjustment of the tool 39 in the

vertical plane containing the axis of the work

13:and shatt 12. The before-mentioned screw

32.engages the tool-holder 30 by means of a
nut 40; secured in the lower end of the said .
tool-holder, and it is capable of turning with-

out axial motion in a bearing 41, provided in

the fixed frame 5. On itslower end the screw

32 is provided with a milled head 42, by which

the said screw may be readily rotated, and it

1S also provided with a notched micrometer-
disk 43, which, in conjunction with an index

or pointer 44, fixed to the frame 5, gives read- .

ings for the adjustment of the tool 39 perpen-
dicularly to the axis of the work 18, and at the

same time by the engagement of the index 44

with the notchesof the disk 43 the work-holder
30-1s retained iIn any desired position of ad-
justment.

The tool 39 is secured in the upper end of a
quill 45, rotatable in the quill-holder 34, and

on the lower end of this quill is secured a pul-

ley 46, to which rotary motion is transmitted

- from any suitable motor.

55

When the machine is operated, the sidewise
movement of the tracer and tracer-rod 1 (the

former of which is not shown in the drawin 08)

~ through the work table or plate 6, pair of par-

- 60

allel a'mde—ba,rs or frame 8 8, a,nd the work-
qhaft 12:and center 14 moves the work 13 ho-
mologously in the direction of its axis and
stmuarly with the forward or backward move-

- ment of the tracer and tracer-rod 1in respect

05

to the work table or plate 6. This forward or

backwardmovementof the work tableor phte
0, howevel (unlike 1ts sidewise movement, ) is

Fig. 3.

759,057

not communicated directly to the work 13, but
only serves, through the flexible band 29 and
pulley 20, to turn the work-shaft 12 in its bear-
ing11° and on the center 14, the forward move-
ment of sald plate 6 by paying out the band 29
allowing the spring 29* to turn the shaft 12 in

one direction and the backward movement by

drawing on the band 29 effecting (in opposi-
tion to the spring) the turning of the shaft in
the oppositedirection. By these meansthesur-
face of the cylinder 13 ismoved homologously
or In direct relationship with the movement
of the tracer and by means of the tool 39
bearing thereon is engraved with the design
or outline followed by the tracer at the pre-
determined ratio of reduction. According as
the different portions or lines of the design
are engraved the tool-holder 33 is moved side-
wise by the screw 35 or the work i1s moved
axially, so as to cause the tool 39 to operate
on a fresh portion of the work 13, different

75

30

patterns being introduced into the machine -

When the mo-

according to requirements.

‘tion of a point in a cylindrical surface is the

resultant of two component motions at right

angles, then every other point in the same

sur_‘[ace has a similar motion, even if either
component 1S zero, and. consequently 1t fol-
lows that to obtain multiple engravings it is
only necessary to provide a multlphcltv of
engraving-tools and distribute them around
and along the surface of the cylinder. These
tools may be mounted in tool-holders adjust-

ble in brackets secured to the main frame in

a manner similar to that previously described.
As an example of the way in which this de-
velopment of the 1nvention may be -carried
into effect there is represented in Figs. 3 and
4 of the accompanying drawings a machine
adapted to simultaneously engrave four re-

duced copies of .a given pattern on the same

cylinder 13. In this arrangement, in addi-
tion to the vertically-adjustable tool-holder 30
previously described, there is provided a sec-
ond tool-holder 47; which by a screw 32* is
horizontally adjustable in guides 31* in a di-

| rection perpendicular to the axis of the work
13. The guides 31* are supported by a for-

wardly-projecting bracket 5% secured to or
constituting a part of the ﬁxed frame 5, and
the screw: 3% is provided or is in-operative

connection with a nut 40* bearing 41% milled

‘head 42* notched mlcrometer-dlsk 4;3‘“‘ and

index or pomter 44* all constructed and oper-
ating substantially like the corresponding
parts 40, 41, 42, 43, and 44 appertaining to

the before-mentioned vertical screw 32. The

tool-holder 47 is provided with guides 47" 47",
within which a block 33" is capable of being
moved by a screw 35 in a direction parallel
with the axis of the work 13, this block hav-
ing rigidly mounted therein a quill -holder
within which rotates a tool-carrying quill 45%,
The vertical quill 45 (of which only

a part is represented in Fig. 3) and the hori-
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zontal quill 45" (which is shown only in Fig.

3 in end view) each rotate in a quill- holder
seeur ed in the respective tool-holder 33 and
ﬁ33ﬂ
tore-mentioned tool-holder 34 only in that the

latter is preferably of conical form, as indi-
cated in dotted lines in Figs. 1 and 2, whereas

the former, owing to the 1est110ted space

avallable for them, are cylindrical in form and _

of comparatively small external diameter.

On each of the blocks 33 33*is mounted an
auxiliary block 48 and 48*, capable of adjust-
ment thereon along a dovetail guide 49 49°,
respectively. For effecting these ad Just-

ments each of the aumhmy blocks 48 48* 1s
- traversed by a screw-threaded spindle 50,
“which is capable of turning without mdepend~ |
~ent axial motion therein.
of each spindle 50 engages the block 33 or
“The outer ends 51 51 |
~of the spindles 50 50 are squared or otherwise
suitably formed for the engagement there-

The screwed end

33", as the case may be.

with of keys or spanners for enabling the

spindles to be rotated.so as to move the aux-
iliary blocks 48 48" nearer to or farther from

the before-mentioned quill 45 45% respec-
tively, and each of the auxiliary blockcs 48 48*

has rotatable within it a tool-carrying quill 52-
The quills 52 52" may either

52" respectively.
be a,d Justed mdependently of the quills 45 45%,

‘respectively, as just described, or they may

be adjusted conjointly theremth axially by
means of the screws 32 and 32* and la,tu: ally
by means of the serews 35 and 35

It will be obvious that instead of there be-—
ing four engraving-tools, arranged as previ-
oufslv descr ibed With 1eference to Figs. 3 and

4, further tools may be provided to engage
with the top, back, and other desired parts of

the work 13, these being distributed ‘Lbout
the axis of the work either uniformly or ir-
regularly, according to requirements. Fach

set of these tools, moreover, may consist of
three or more independently-adjustable units,

or some sets may comprise less units than
If desired, individual tools, as ‘dis-
tinguished from toolq arranged in sets., each
comprising a plurality of such tools, may be
distributed around the axis of the work at any
suitable intervals apart. It will also be ob-

“vious that the necessary movements of the

plate 6 may be transmitted to it by a panto-
ograph of any construction.

restricted to any particular construction 01‘

- such operating devme

I elaim—
1. In an enmavmo‘—machme, the combina-
tion with a tracer-rod, a tracer carrled in the

tracer-rod, a work-carrier comprising a mov-
able phte connected to the tracer—lod by a |
universal joint, and a movable frame support-
ing the work, horizontal guides on the mov-

able frame Tor the plate and horizontal
guides on .the fixed frame, for the movable

‘These quill-holders differ from the be-

That being so, it
will be clear that the present invention is not

q

8

frame, these guides being at right angles to

the guides for the movable plate, of a work-

shatt rotatable in the movable frame, a disk
on the work-shaft, a connector operatively

connecting the p(}I]phPIV of the disk and the

movable pla_te, a worm-wheel fast on the

work -shatt, a tangent

Tustment of the work-shaft 1elthwelV to the

dlstmbuted around the wor la: slmtt smtmn‘u Y

. -screw engaging the
worm-wheel, a bearing on the disk for the
tangent-screw, scales indicating angular ad-

75
“disk, a plurality of rotating engraving-tools

bearing-blocks for the said tool':;., and - fixed

cruldes adjustably supporting the said bear-
ing-blocks substantially as set forth.

tion with a tracer-rod a work- -carrier compris-

8 .
9. In an engraving-machine, the combina-

ing a movable plate connected to the tracer-

supporting the work, horizontal guides on the
movable fmme tor the plate, and horizontal

-rod by a universal joint, and a movable frame

oguides on the fixed machine-frame, for the )

momble frame, of a work-shaft 1otatwble n

the movable frame, a disk on the work- shaft

and a connector operatively connecting the pe-

riphery of the disk and the mamble pla,te %ub—-

stantially as set forth. |
3. In an engraving-machine, the combina-

90

tion with a tracer- lod a work-carrier compris-

ing a movable plate connec,te(] to the tracer-

95

rod, by a universal joint,and a movable frame
supporting the work, of a work-shaft rotata-
“ble in the momble fr ame, adlsh on the wor L-—-

plate substantla,l]y as set, forth.

-Ioo'

4. In an engraving-machine, the combma— -

tion with a tracer-r od & work- -carrier compris-

ing a movable plate connected to the tracer-

rod by a universal joint, and a movable frame

suppm ting the work, of a work-shaft rotata-

I'cj5 .

ble in the movmble h ame, a disk on the work-
shaft and a flexible connectol fast to the disk
and to the movable 1}1‘1116 Subst‘mtnlly as set

forth. .
5. Inan onﬂmvmmmachme the cmrlbma- -
‘tion with a tracer, a work-carrier comprisinga

170

movable plate in operative connection with the

tracer and a movable frame supporting the
115

work, a work-shaft rotatable in the movablt,

Ar ame, and a disk on the wor l{-shatt of a flexi-
ble ba,nd fast to the disk and to the movable

plate, and a spring connecting the band to the

fixed frame substcmtmlly as set forth.
6. In an engraving-machine, the combin_&-—

120

tion with a tracer-rod a work-carrier compris-

ing a movable plate connected to the tracer-

shaft and a connector operatively connecting -
the periphery of the disk with the movable
plate, of a worm-wheel fast on the work-shaft,
a tangent-screw engaging the wor m-wheel, a
- bearing on the disk for the tangent-screw, and

rod by a universal joint, and a movable frame
supportmﬂ' the work, a work-shaft rotatable
in the movable frame, a disk on the work--

PR :
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. supporting the work, a work-shaft rotatable
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relatively adjustable scale and index on the
work-shaft and disk, substantially as set forth.

7. In an engraving-machine, the combina-
tion with a tracer-rod, a work-carrier compris-
ing a movable plate connected to the tracer-
rod by auniversal joint, and a movable frame
supporting the work, a work-shaft rotatable
in the movable frame, a disk on the work-
shaft, a connector operatively eonnecting the

periphery of the disk with the movable plate

a worm-wheel fast on the work-shaft, a tan-
gent-screw engaging the worm-wheel and a
bearing on the disk for the tangent-screw
shaft of an index or pointer fast on the disk
and a scale-dial fast on the screw-shatt, and
adapted to codperate with the index, substan-
tially as set forth. -
8. In an engraving-machine, the combina-
tion with a tracer-rod, a work-carrier compris-
ing a movable plate connected to the tracer-
rod by a universal joint, and a movable frame

in the movable frame, a disk on the work-
shaft, and a connectoroperatively connecting
the periphery of the disk with the movable
plate, of a tool-carrier adjustable on the ma-

chine-frame perpendicularly to the axis of the

work-shaft, a block adjustable on the tool-
carrier parallely with the axis of the work-
shaft; and an engraving-tool rotatable in this
block substantially as set forth.

9. In an engraving-machine, the combina-
tion with a tracer-rod, a work-carrier compris-
ing amovable plate connected to the tracer-rod
by a universal joint, and a movable frame sup-
porting the work, a work-shaft rotatable in
the movable frame, a disk on the work-shaft, a
connector operatively connecting the periph-

~ery of the disk with the movable plate a tool-

759,957

carrier adjustable on the ma,chine—fmme pei-
pendicularly to the axis of the work-shaft,

a block adjustable on the tool-carrier paral-
lelly with  the axis of the work-shaft, and

an engraving-tool rotatable 1n this block,
of an auxiliary block adjustable on the last-
named one, parallelly with the axis of the
work-shaft, an engraving -tool rotatable in
this auxiliary block, of an auxiliary block ad-
justable on the last-named one parallelly with
the axis of the work-shatt, an engraving-tool
rotatable in this auxiliary block ancd a screw
operatively connecting the two blocks for ef-
fecting the last-named adjustment substan-
tially as set forth. |

10. Inan engraving-machine, the combina-
tion with atracer-rod, a work-carrier compris-
ing a movable plate connected to the tracer-
rod by a universal joint, and a movable frame
supporting the work, a work-shaft rotatable

in the movable frame, a disk on the work-

shaft, and a connector operatively connecting
the periphery of the disk with the movable
plate, of a plurality of tool-carriers distrib-
uted around the axis of the work-shaft and,
in different planes, adjustable on the machine-
tframe perpendicularly totheaxis of the work-
shaft, blocks adjustable on these tool-carriers

45

50
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parallelly with the axis of the work-shaft,

and an engraving-tool rotatable in each such
block substantially as set forth.

70

In testimony that I claim the fdregoing as .

my invention I have hereunto signed my name
in the presence of two subscribing witnesses.

MARK BARR.

Witnesses: o
CHas. 5. WOODROFFE,
Warwick Hy. WiLLrams.
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