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To a,ZZ w?wn@ Lt mat J COncCern:
Be it known that I, MARK ])A.RR of the

| o ':"'Lmotype Works, Broadheaﬁh in the county

of Chester, Em]and have mvented certain

‘new and useful Imp1 ovements in Machines
..'101 Grmdmtr Tracers and Tools for Engrav-

ing- Maehmes, and I do hereby declare the

- _lfollown:w t0 be a full, clear,
. scription of the 1lwentlon sueh as will enable
O  '; 10,
S | tains to make and use the same.

others skilled in the :;1,113 to which it appel-

The present invention consists, first, in im-

_'p1 ‘ovements in the relationship between the

s

- tracer ends and the cutting-tools of engrav-
ing-machines, and, seeondly, in n1111d11:1~:> -ma-
S fchmes for 01111(:111*.1{1" such tools.
. form of the tracer end to control the form of
- the cutting-tool which it is to guide in the

L -ﬁ_engravmﬂ-machme of which eaeh 18 anorgan,
such control being exercised by means of the_
improved ﬂrmdmt,-machme

It ena,bles the

In an engraving - m&ehme—-—-—-—-sueh f01 in-

.. -stance, as the well-known Benton Waldo or

. the Ballou engmvmn-machmemfor produc- |
ing objects-which, like dies, have three di-
.'mensmn‘sm—len th, width, and depth of de-
sign—it is essentml that the cutting edges

of the tool shall have the same fmm a8 the

tracer end, the dimensions of those edges be-
. 30 1ing at the same time modified aecordmﬂ' to
R _the desired ratio between pattern and ob;]ect

~ In all such engraving:-machines it is the mo-

down in the preceding
.' " been apprecmbed hitherto at their tr ue Value
~ or have not been carried into effect. o

so

s

o sarily a

.  :: ':'.'-f.:40ﬁ

... tion of the axis of the tracer end which is
o transmitted to and reproduced plopmtlon-
ally and with more or.less accur acy in the-axis:
. of the tool; but as the tracer end has neces-
o ]11136 thickness the pattern will be
- _touched, as the sald end is moved overit, by
points in the surface of the tracer end whwh
are radially on one side of the axis of that
~end. Consequently, it is the motions of those
points as distinguished from the motions of
points situated in the said axis and in the |
same horizontal plane that are reproduced in
homologous points in the surface of the tool.

Now I am convinced that the principles laid
paragraph have not

An engraving-machine is called upon to Pro-

('luee ob;jectS in many ratlos that has hlthel to |

and exact de-

]

I‘ELth to the pattern.

be afterward reproduced in the tool. -

[ necessitated an indefinitely large number of '

tools, so as to be ready for an obJeet in any
Further, as it is im-
practicable to grind a tool held in any head- 55

stock other than the one in which it is to be

used, a corresponding number of head-stocks,
eaeh holding the respective tool, is a second

necessity, and furthermore, When a tool is |
| wanted to WOlk to a given mtlo 1t must be 6o

ground 130 the necessary form at a moment’s
notme
One result of the present invention is that

‘the tracer-rod is equipped with only a com-

paratively small numberoftracer ends. The 65
forms of these ends are such as will be con- |

venient generally—say blunt, curved, ball-

pointed, and sharp. These endfs are for tr ac- -

“Ing over any pattern which may be brought

to the engraving-machine to be worked from, 4o
and for each ratio between pattern and object-

corresponding tools are ground, that grinding

being effected in the 1111p10vec1 01111c11n0*—1:naa |

_chme described farther on.

The present invention requires that: the 15
form (using this word asincluding all the geo -
metric elements) of each of the tracer ends

‘mentioned in the preceding paragraph shall
‘be one that is easily expressed by one or more

simple elements or coérdinates, and, further,

30
thatthe movements of the tool- blank—-—that 1s |

' the unground tool—in front of the abladmﬂ*

membel of the grinding-machine shall be con-

trolled by adj usta,ble devieesthe adjusted po-

sitions of which correspond with the geomet- 85

~tric elements of the tracer end. The result is ..
‘thatasthese geometric elementswill be known =
totheoperatorthemere adjustment of thesaid

devices-leads forthwith to the generation of a

tool having corresponding fmm oY geometua 90 .

elements
The above-mentioned simple elem(,nts or-
cobrdinates appear first in the tracer end to .
The |
easiest process for giving the desired form to 0 5
a tracer end 18 well known to users of en-
ﬂmvmﬂ'-machmes to be of one grinding, the

ungr ound end heing held up to the grinder at

T wht angles with 1ts surface and rocked about:

a centel of oscillation situated somewhere 100

along the axis of the tracer end or to one side
thereof. - Now the radius (R) of j;hecnwaf_
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“ture of the ground end and the distance (D) of | the dlessel F across the surface E', and the

10

- bodies of 1ev01ut1011-—3,
rightangles with the axisis exactly circular—

1g

20

the center of oscillation from the axis of the
tracer end are the two simple elements or co-
ordinates above mentioned, and their respec-
tive dimensions settle the form of the tracer
end. Bothrange from zeroupward. IfR be
infinite and D be zero, there will not be any
curvatureat all. If R equal theradius of the

cross-section of the unformed tracer end and

D be zero, the form of that end will be hemi-
spherical, and it will acquire acuteness in pro-
portion as D is made longer. All the tracer
ends are, according to the present invention,

e., any section at

and each one 18, for the purpose of the inven-

tion, marked with the respective values of R

and D Several sizes of each form of tracer
end are provided.

same construction exactly as the one for

- grinding the tracer end and with which it is

homologous, but correspondingly smaller.

The relamonshlp between the tracer end and

its homologous tool can be realized with a

tracer end formed by any convenient means;

" but seeing that the R and D of the tracer end
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~vent the wheel H slipping.

60

-Q.

with the facing d on the rear end of the tube

must -be known before it can be formed the
desired form can be obtained more quickly by

the improved machine than by any means
‘hitherto used.

The following description of the ﬁﬂules
treats them as 1f the machine 111ust1ated is a
small one—that is, one for grinding a tool.

Referring to the accompanying drawings,
which are to be taken as part of this specifi-
cation and read therewith, Figure 1 is a plan
of the improved grinding-machine; Fig. 2, a
front elevation, partly in section and corre-
sponding thelemth Fig. 3, a side elevation

of Fig. 1 fromn the left hand and Fw 4 a side

elevatlon of Fig. 1 from the right h&nd

A suitable base A carries a pair of beari 111;;_1;8
B C, in which turns a tube D, containing a cy-
1111(11.1(3&1 abrader E. The flat end E' of the

latter, pr ogectlnﬂ' beyond the front end of the

said tube D, is the abrading membe1 already
referred. to. ' |

D’ is the driving-pulley for the tube D. A
diamond dresser I to dress up the surface &'
18 mounted on asuitable traverser G, adapted
to work in a traverser-block G/, fast on the
base A. The traversing isef
friction-wheel II, adapted to be moved dia-

metrically across the rear end of the tube D

and which end has a leather facing d to pre-
The friction-
wheel H is mounted upon the end of a shaft
I, turning in bearings J J.

K i1s the traversel-screw turning in a nut

_ L and carrying a worm- Wheel M on its outer

end, which wheel engages with a worm N on
the Shaft O, the two shafts O and I being
geared together by a worm-wheel P and worm
The engagement of the friction-wheel H

D on one .slde o[ the axis of the 1a,tter moves | from a 911de 10, workmo in a table 2, which 1is

The machine for grinding a tool 1s of the

. S §°.

‘ected by aleather

engagement of it with the said facmﬂ' on the
other' side returns the dresser I across the
said surface E' into its original position. The

shaft I is slid backward and forward through

the bearings J J by the disk R to move the
friction-wheel 11 into engagement with the
facing d on one side of the axis of the tube D
to respectively traverse the dresser I across
the surface E’' to dress it and to return the
said dresser to its original position or to hold

it out of engagement with the said facing when -

the dresser I’ 'is to remain out of action.
This last position is the one illustrated in Ifig.

1. To allow of the shaft I being so shid 130
and fro without disengaging the worm Q and
the wheel P, the former is mounted upon a
sleeve Q/, throua‘h which the shaft I is passed.

The enﬂ‘a,gement of the worm Q with the wheel

the said sleeve moving longitudinally with
the shaft I, while the engagement of the

feather ¢, fast on the sleeve Q' in a slot ¢’ in
the shatt I, provides for the latter carrying

the said sleeve around with it.

The abrader E is provided with any suit-
able means, such as a set-screw e, to set it
up toward the front to compensate for wear.
The length of the traverse of the traverser (=
in the block G’ is limifed in both directions
by the projection of aset screw ¢*, fast in-the
said block, into a slot ¢” in the traverser G.
The diamond dresser F is capable of being
set up to the face E' of the abrader by the
following means. It is adapted to slide in a

suitable ﬂ'mde in the traverser G.

g 1S a Settmﬂ‘-up screw parallel with the
dresser If and engaging in the traverser G as

in a nut, and ¢’ is a milled head on the outer

end of it. It engages with the dresser I to
set 1t up to the face E' or to withdraw it by
a collar g°, which fits in an annular groove g
in the said dresser.

S isa slide capable of a reciprocating linear

motion between guides s s’ on the base A to
and from the surface E'.

1s decided by a stop-block T, sliding in guides

overhangs the slide S and is fitted wﬂzh !
conical pluﬂ V, which can hold the slide S to
the stop-block T by being forced down one
side of a conical hole in the said slide S by a
screw v. 'To enable it to do that, the screw v
works in the stop-block T, as shown best in
FFig. 3, and has a collar ¢ fast on it and en-
gaging in an annular groove.v?in the plug V.

The steel rod from which the tool end W 1s
to be made is carried in the usual quill X
and clamp X'

X? is a disk fast on the outer end of the quill

X and having four notches X?in its perlphel Y,
into each of which the spring-detent X* can
engage to hold the face of the tool end W,
then being ground, steady, as 1susual in ma-
chines of this class. .The clamp X' stands up

“This block T carries a b1 acket U, whlch |
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P and the adjacent bearing J in part prevent -
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The limit of the. -
motion of the slide S up to the said surface E’
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. two-tenths of aninch.

- the tool is- to be ground is also two-tenths of

' ‘aninch, the SLOp-bloek T, clamped to the base
A, ser ves as a stop for the slide S so long as
the radius just mentioned is the desired tool
. radius and_the micrometer T is not called
- into action; but other tool radii may or will

1o

The pin4? is of known diameter-—say, e. g ;
If the radius to-which

be 1eqlmed ‘and ‘to obviate the necessity of

~ providing a pin for each radius I equip the

20

. 'which the shde S abuts in su-:,ha manner that
. the said slide shall have a definite position
. with reference to the surface E'.

R

45

. ~ T'is set to the 1e.:1d1nﬂ' which 18 equal to the
501

- machine with the micrometer T" in order that
- the radius of the pin 2? may be transferred to
© . its ram through the slide S and the stop T.
' WVhen this tlansferenc,e has been effected it

is obvious that the micrometer ean be set for

;any other radius less or more than that of the
- pin 2° and that its ram, instead of the stop T,

“will then be the stop for the motion of the
slide S toward the surface E'.
- eter thus obviates the necesswy of equipping
.~ the machine with a pin for each tool radius.
~ . The stop-block T moves with the slide S asg
~_ one piece so long as they are held together,
the object of thls being to determine the p0°.,1—
~ tion of that edge of the stop-block T against

The microm-

“The hollow

pivot &' has a tapered emd axial hole into
~ which fits a circular pin #* having an upper
. parallel part ‘«* of a’ ]{nown dmmetm
IR determme the position -of the shde S the pin
. x*is inserted in the hollow pivot ', the stop-.
' ‘block T and slide S made fast taﬂethel by the
~conical plug V, and the slide S moved up to-

To

ward the nlmdmn surface E’ until the par-

- allel p011310n @ of the pin 2’ bears against it.

R f*jThe stop-block T is then clamped to the base
S ‘A in its new position by a suitable clamp ¢.
. “Behind the stop-
~ .- eter-screw TV in a clamping-sleeve
- .. ried by the base A.

This micrometer ~scl ew

radius of the parallel pm.tlon 2’ of the pin a7,

and the barrel of the said micrometer is then

65

o Thls dlsmnee 18 pl 01:)0113101’1&1 130 the elemen‘u._

;':f?_ffff'pushed through the sleeve T? up to the stop-
.. block T and clamped in that position.

A, disconnected from the slide S, :zmd the pin

clamp X' from the axis of the hollow pivot «'.

-block 'I' there is a microm- -
T?, car-

The
_stop—bloek T is next unclamped from the base
.55

e 332 taken out of the hollow pivot «'.
. crometerreading gives the exact distance that',
- must separate the axis of the hollow pivot &'

~ from the grinding-surface E’.
. 6o

The mi-

This adjust-
ment corr esponds to the element R ahmdy
menmoned _

s a mmmmetm calned by the table -
- and having its ram_ w* bearing against the
~ glide w to accarate]; vary and measure the
distance of the axis of the steel rod in the_

?pwoted in the shde S by.a hollow prOt{L fast |
to it and turning in a bearing 2 in. the said
~slide, as shown best in I‘w 2.
of the axis of this pivot &' from the surface K’
5 is inall cases proportional to the ﬂeometnc
~ . element R already described.

-holding the slide w
The distance |

that will cut as they rotate.
ments of the tracer end are not reproduced
8o

1w is a set-serew for
in its adjusted position.
Z.1s a screw-threaded stcip working through
a block z on the slide S to limit the alcu&l
motion of the table « about the pivot «

4

D already described.

The tools of an engraving- maehme are not
round in eross- Sectlon as are the tracer ends,
for they must have faees to produce edges

along the faces of the tool, but alongthe cut-
ting edges of it. So in making.a tool which

- £ Isascale by which the serew Z can be
adjusted.

75

Hence the ele-

shall be, for instance, a tenth of the tracer .

end, having the elements R a-ncl D, the read-
1ngs of the micrometers 1" w' are not set to
one-tenth R and one-tenth D, respectively,
but

One-

senth Rand one-tenth D to the tool edges.

to such values as will uwe the elements

Now when a tool with alternate flats and

edges is at work the sides of the hole or of the

o utbel which it cuts have a radius less than

that of the faces. So, either graphically or
mathematically, the cmlespondmn* radii of

go

faces and edges are determined for each type

of tracer end and the distance of the axis of

the hollow pwot ' from the axis of the tool
corresponding to the radius of face curvature

i1s found in the same way. DBoth these modi-
ied elements R and D are then marked onthe

respective tracer ends, s0 tha,t the setting of

the two micrometers T' w' of the Jmproved-
grinding - machine to readings proportional,
L accor dmn* to the ratio of 1eduetlon to those

elements so marked adapts the maehme to
grind the end of the steel rod then in the quill
X intoa tool the form of whose cutting edges
corresponds proportionally (and more or loss
approximately) to the form of the tracer end.
- I claim— |
1. In a grinding-machine, the combmatwn

of a slide adapted to slide to and from the

abrading member, to pivot about a hollow

| pivot on the base of the machine and to re-
diameter with its axis

ceive apin of a known
alined with that of the pivot; a slide adjust-
able on the base of the machine to serve as a
stop for the first-mentioned slide; a supple-

1 mentary slide to carry the rod to be ground
and to slide 1n the first-mentioned Shdca in the.
direction of the latter’s motion on:the ma-
chine-base, and a micrometer carried by the
| first-mentioned slide and adapted to control
‘the p031131011 of the supplementary Shde there-

upon.

2. Ina grinding-machine, the combmamon |

of a shde adapted to slide 130 and from the

abrading member and to pivot about a hollow

pivot on Lhe base of the machine; a hollow
pivotin the said slide adapted to receive a pin

of a known diameter; a slide adapted to-serve
agastop for the ﬁrst—mentmned slide and hav-

95

100

105

tto. |
115
1.20.
125 |
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ing a clamp by which it can be temporarily
held to the machine-base; a clamp by which
both-the said slides can be temporarily held

.. 1:0“013116‘1 3 & Sunplementuy slide to caxrry the




10

15,

g2

rod to be ground and adapted to slide in the -

first-mentioned slide in the direction of the
latter’s motion on the maechine-base, and a
micrometer carried by the first-mentioned

slide and adapted to control the position of -
| machine-base, and a micrometer carried by

| the first-mentioned slide and adapted to con-

the supplement&ry slide thereupon.

3. In a grinding-machine, the combination
of a slide ad&pted to slide to and from the
abrading member and topivot about a hollow
pivot on the base of the machine; a hollow
pivot in the said slide adapted to 1ecewe a pin
of aknown diameter; a slide adapted to serve

as a stop forthe ﬁrst—mentioned slicle and hav-

ing a clamp by which it can be temporarily
held to the machine-base; a clamp by which
both the said slides can be temporarily held

- together; a micrometer working in a clamp-

|

736,i¢3

ing-sleeve fast to the machine-base to serve
as a stop tor the said stop-slide; a supplemen-

tary slide to carry the rod to be ground and

adapted to slide in the first-mentioned slide
in the direction of the latter’s motion on the

trol the position of the supplementary slide
thereupon.

In testimony that I claim the foreﬂ oing as
my invention I have signed my name in pres-
ence of two sub%cnbmﬂ witnesses.

MARK BARR.

Witnesses:
HORACE GRELLIER,
. . WARREN,
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