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UNITED STATES

JAMES F. McNALLY,

PATENT OFFICE.

OF WASHINGTON, DISTRICT OF COLUMBIA.

IMPROVEMENT IN ENGRAVING-MACHINES.

Specification forming part of Letters Patent No. 210,348, dated November 26, 1878; application filed
June 3, 1878.

7o all whom it may concern :

- Be 1t known that I, JAMES I7. MO\TALLY of |
Washington city, in the county of W%shmg
ton and District of Columbia, have invented
certain new and useful Im provemeuts 1n a Ma-
chine for Engraving on Metals and Enlarging
or
clare that the following is afull, clear, and ex-
act deseription thereot which wﬂl ena,ble oth-

ers skilled in the art to which it pertains to
malke and use the same, reference being had
to the accompanying drawing, and to the let-
ters of reference marked thereon, which form

a part of this spectfication.
- Myinvention relates to improvementsin ma-
chines for engraving on metals and other ma-
terials; and consists of two' carriage - ways,
which are milled and oroove(] on the upper
side, resting and secured on short substantial
columns rising from the ordinary machine-bed,
to which they are made fast; two achust&ble
gearing roller-shafts of equal len oth and diam-
eter, provided at each end with two sets of
bands and milled wheels, one set of which
mesh into and operate on the carriage-beds ;
two adjustable tables, on which the work is
made fast, also milled and orooved on the un-
der side, meshinn into and Workinn on the in-
ner set of milled bands on the roller-shafts ;
two carriages milled and grooved on the an-
der side, whmh mesh mto and work on the
~outer set of milled wheels on the adjustable
gearing-rollers. Surmounting these carriages
are two reciprocally-moving revolvmn* shmtbs

provided with the bands m]d milled wheels

that carry the time-carriage and diamond bars.
One of these carriages 1s provided with a stud
and a milled connecting-bar; a time-carriage,
also milled and grooved on the under side, and
provided with two tracers, one on either sule?
two diamond-lifting levers and a guiding-rest;

two diamond-bars, glooved and milled on the
under side, one having one and the other hav-
ing two dmmond holderS' the usualindex-plate,

h\ed to a stationary table, provided with £wo
adjustable clamps for holding the work to be
copied; areciprocating combination carriage,
upon which the copy may be enlarged or re-
duced, consisting of a carriage-way attached

to the bed of the machine, g orooved and milled | 16 can be serewed to the floor.

weducing tlle 00py' and I do hereby de--

l on the upper side; two <:1101“-' roller - shafts,
milled at one end fmd milled and tongued at
the other. On one of these rollers is secnred

| @large milled wheel; aframe-carriage, grooved

and mllled on the undel:' side, and pr ovided
with two pillow-blocks, the t0ps of which are
milled and grooved; two roller-shafts that ad-

just 1n the pillow- blocks milled and tongued
at one end and milled at the other; a simple
metal table, grooved and milled on the under
side, and mrmnged to hold two indexes, one
at-each end, and having screw - holes, that a
former may 'be screwed thereon; an &djﬂStEb-
ble graduating-machine, prowded with form-
ers and an index govemed by a lock-nut. The
whole is designed to do any kind of engraving
on metal in'any atmosphere, and with the same
facllity either reduce or enlarge the copy, at
the will of the operator, or produce three sizes

of the same figure at the same time without

reacbustuw the machine, and is operated like
other e nn‘rawnn*-machmes, all of which will
more fully appear hereinafter, referenee being
had to the drawings and speclﬁcatlon

Similar letters of 1"efelence indicate corre-
SpOIldIIl*T parts.

Figure 1 is a front elevation, sllomng also
the end of the graduating ‘machine and the re-
ciprocating combination carriage. Ifig.21isa
plan of the machine. Ifig. 3 is an end eleva-
tion, showing the graduating-machine, index
thereon and 111arker the end of the time-car-
riage, dlamond b’tI‘S and one of the triple-
geared time-roller shafts. Ifig. 418 an end ele-
vation of the machine, being a side elevation
of the combined remprocatmﬂ carriage, show-
ing the other end of the fime- Lal*l*lfnge, dia-
mond- -bars, diamond-point holders and lifters,
and the other triple-geared time-roller shaft.
IF1g. 5 is a vertical section of the index on the
graduating-machine. Ifig. 61is a vertical cross-
section of the machine, taken at the points x
z, seen 1n IFigs, 1 and 2. Iig. 7 is the clamp

to hold the work, showing a straight-edge.

Kig. 8 is the reciprocating combination - car-
riage table, having a former screwed in place
and bearing ag &mst a rest.

Als an ordmary machine-bed, of pmper S17€
and strength, supported on fuet a ', by which
btuu"ed on




- as a plain band.

~ that take their bumm ags on the
- B B, one on each side of the. center eolumn,

t0

this machine-bed, and equidistant from each | parallel with the earriage-beds b B/, so that
‘other, are four short substantial columns, 00,
~on the top of which are fastened two carriage-
- beds, B B, lying parallel to each other.
‘the upper side of these carriage-beds, near the.
~outer edges when in position, are two parallel
- bands, near each other, ¢ ¢/, so arranged as to
~form between them aslightly-beveled groove,

. d, their entire length, and on the mner cdge

. ransaslightly-elevated band, ee, milled about

~half its length, continning thence to the end

depends, In & measm‘e, tlle Steadumss Of the

- machine.
i I are’ ‘ldmstab]e ﬂemmﬂ-bha,fts, of equfﬂ;

length and diameter, and constructed alilke,
carriage-ways

U, having at the ends friction-shoulders ¢ ¢/,

with a friction-tongue, # »/, rising - therefrom,
| ameter, from which a hwtmu -tongue rises,.(on
this rests the diamond-bar K, also hm*mg a
“milled-band and friction-groove to correspond.)
These: two shafts are to be nicely adjusted,
as upon their accuracy and the steadiness
with which they carry the diamond-bars and
time - carrtage  depends in a great measure
They: work

~on centers in the heads k k', and are secured

—and near them an elevated milled band, f /7,

- which corresponds with, rests on, and meshes

~1nto the bands ¢ ¢/, grooves d, and milled bands
¢ on the carriage-beds I3 B/, tor the accommo-
Tht,, carriage-beds |

‘dation of the shafts I& 1,

~are so placed that when the tongue 2/, at one
- end of the shafts E £/, meshes 111t0 the Croove .

d on the carriagc-bed-B‘, the tongue 1, &t the

~other end of the shatts 1& 1&/, passes- beyond
~ the outer friction-shoulder, ¢/, of the carriage- |

~bed B, thus preventing locking or binding

by the contraction or expansion of the shafts
B I, and to overcome the contraction and |

~expansionof the metal carriages If I and (:r G/

. | _t_lmt ride on the roller shafts Ig I/,

On roller-shafts B I’ are two inner Setb of
gearing-bearings, consisting of friction-shoul-
ders o o', having tongues m m/ rising there-
from, and milled bands & 2/, on which adjust
and work two metal platforms, I I/, that form
part of the table on which the work to be
copied rests. On the under side of platforms If
If are friction-shoulders p p/, forming grooves
q ¢',and milled bands ¥/, that correspond with,
work on, and mesh into the inner set of ﬁear
1Ngs 0l 1:11@ roller-shafts I 1. The mlllmg
on these tables I IV and mner set of gearings
on the shatts I I¥7 is finer than the milling
at the ends of the shafts, so that, while the
platforms If I¥ move with the carriages G’
that ride on the same shafts, they necessarily
move slower, acting as a check on the move-
ments of these parts, and add steadiness to
the machine, and at the same time facilitate
the execution of larger work at one operation.

Carriages G G’ are of equal size and weight,
and provided on the under side with two {ric-
tion-bands, » #/, forming grooves u ', and &
shightly-raised milled band, s ¢/, all running
the full length of the carriage. These car-
riages are placed parallel to each other on the
ends of the shafts E 1%/, which are separated
only sufficiently far apart to give steadiness
to the carriages, and immediately over and

On

Great care must be exercised
- in adjusting these beds, as upon their accuracy -

A{riction-groove

4, through which,

the reciprocating combination carriage.

210,348

wlen the tongue %/ on the roller- shafts E I
meshes in the oroove d in carriage-bed B/ 1t

will at theSame time mesh in the grooves wu’
Both car-
riages G G’ ride on and mesh:1nto the grooves
~and millings on the shafts & 14

in the lower side of carriages (/.

i/ are surmounted caeh by two stationary

Theads, k&, each set bearing a revolving shatt,
-H 11, cm‘r) g three sets of gear-w heels. e'u,h--' '

that is to ‘say, a small- sized milled band, 3

“accompanied by a wheel, 3/, from which rises

a friction-tongue, on whicl diamond-bar I/,
having a corresponding milled band and a

friction-groove, rides’; a large milled band or
“wheel, 2, accompmnied by a wheel, 2/, from -

which rises a friction-tongue, (on this rests
time-carriage L, having a milled band and
e to correspond th'erewith' ) a
mulmm sized milled band or wheel,
companied by a wheel, 1/, of the .sa,me di-

the accuracy of the work done.

in place by check-nuts,  Carriage G’ is also
provided with an adjustable perforated stud, -
by tog ghrw 1t onto t]m
elongated arm of the index o
formed and one  motion commmlicnted to
Car-
is also provided with an L-shaped
bracket, 7, to which a bar, I, milled on the
under edge, is pivoted. This bar I meshes
into and works on the wheel Z of the recipro-
cal carriage, conveying to it from the large
machine another movement.

Diamond-bars K K’ are nicely-adjusted
metal bars of sufficient length and weight,
provided on the under side with elevated
milled bands 29 30 and friction-grooves and
shoulder-bearings 29/ 30’ their entire length,
and at oune end with L-shaped brackets M
M, in which the diamond-holders 8 8!, working
on centers 10 10/, are secured by set-serews 11
11s and dmlamond-bar K has an additional
bracket, M? sccurced to the side between the
cearings H H’, in which diamond-holder 8° 1s
secured and works. These diamond-bars are
nicely adjusted on the double gearings on
shafts H H’, one riding the smaller set, the
other the medinin. They are adjuncts to the

riage G/

time-carriage L, and are governed by the op-

erator, who conveys the motion he desires to
the ilme -carriage, and thence to the diamond-
points throun*h the diamond-bars K K/, each

of which has 1(3‘5 own time and length of Stl‘leG.

The time-carriage L—a metal bar larger and .
wider than the diamond-bars—is provided on
the under side with an elevated milled band,

/, - Carriages G .

, l’](.ﬁ“::'

LOII]IGLthIl 1S
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51/, and frietion - groove and shoulder- bear- | through which a reciprocal motion is carried

ings 31 its entire luwth with two suspended
fmrbors N N, Iseeured to its sides midway be-
tween the ends, from which project two arms,
each at right angles, 12 12/, so arranged as to
hold by set-screws two fracing-handles, O O’;
also, pending from the top of the arbor, where
they are secured by pivot-joints, are two lever-

arms, P> PL, into which cranks '13 13/ are se-

cured for ad,]ustmr} the lifting-levers P? Ps.

One end of the lifting-levers P? P? is pivoted

to the arms P P! just above the crank-handles
15 13/, the other ends extending to or beyond
the end of the time-carriage, where they are
pivoted to oscillating arms 14 14/, working
near the end of the time-carriage, and rest on
projections on the diamond-holders 8 8! 82

(,ontl:'olhng their cut or throwing them out of |

gear, at the will of the operator.

On the opposite end of the time-carriage L
18 an adjustable rest, 15, secared by a set-
screw that can be thrown in contact with a
former, 16, on the graduating-machine. This
carriage must be of sufficient strength and
firmness fo prevent any springing or giving
whatever, and yet must be sutficiently light
1ot to give too great a momentum to the ma-
chine, and to be under complete subjection to
the will of the operator. No deviation can be
permitted 1n the construction of this part, or
the copy produced will not be accurate.

A heavy substantial column, C, supported
on a broad base and terminating in a broad
crown, rises from the machine-bed A. Upon
this column the tracing-table D—a metal field
of suitable size, being as long or longer than
the machine is wide—1is secured and rests. On
the top and at one end of tracing-table D
1s secured an index, V, furmished with a set
of elamps, 17 17/, to hold the work to be copied.
On the other end of the tracing-table 1s another
set of elamps, 18 18, The clamps 17 and 18
are provided with an underlying straight-edge,
against which the work can readily be ad-
justed.

The machine thus far deseribed is a com-
plete engraving-machine, upon which can be
executed any character of work that can be
done on any machine now in use. To this,
however, 1 add a combination, upon which the
work may be enlarged or reduced, and a grad-

uating-machine, as follows : A frame carriage-

way, (), milled on the upper edges of the side
pleces j 7/, having a groove, 2, (Juttm*D through
the milled face of the side ])1ece 5, ts entire

length, 18 secured to the machine-bed A. On
this carriage-bed two roller-shafts, W W,
having slightly-elevated milled b’a.nds w W
ontheir respective ends, with a friction-tongue,
v, rising from the mllled bands w, are phced
about one- fourth the length from each end,

the milling on the I‘O]lbI‘b and the tongue fv
meshing into the milling and groove on the

ea-rriage-bed. A large wheel, Z, milled on its
periphery, is secured on shaft 19 of the gear-
roller W/, meshing with the milled surface on

the arm I, attached to the larger machine,

able lock, 20.

from one machine to the other. On these
roller-shafts W W' is adjusted a -frame-car-
riage, X, milled on the under edges g ¢%, and
having a groove, g% to correspond with the
groove 2 In the carriage-way @, all meshing
with the milled bands 0 2’ and tongue v on
the rollers W W/, Carriage X is surmounted
by two pillow-blocks or heads, X! X2, firmly
secured thereon, and provided with an adjust-
The upper edges of the pillow-
blocks X‘ X2 are milled, and in the milling on

the block X% a groove, y, 1s cub its entire

length., Adjusted on the pillow - blocks are
two gear-rollers, Y Y/, having milled bands
21 21" at both euds and a friction - tongue,
22, rising from the milled band at one end,
so that the milled bands and tongue mesh and
gear 1nto the milling and groove on the pillow-
blocks X! X2, .U is a plain metal table, milled
and grooved on the under side, to mesh in
and gear on the rollers Y Y/, prowded with
two mdcxe.s o b, one on eacll end, on the
top a ﬁnoer mdmmtor 23, and screw holes
24, by Wth]l a former, 20, ma,y Dbe screwed to
the table, also a pendent finger, 26, to which
a spring may be attached. Indexd’1saround
disk, milled on its periphery, while the index
5 1s pear-shaped, or has an elongated neck,
perforated to toggle on the stud 4, through
which the combination carriage is connected
with the larger machine. R is a large index,
milled on its periphery, working on a pivot or
center operating through the 111‘1(3111116 bed A,
and governed by & lock- nut, 27, and 1s sur-
mounted by a graduatin g-m&ehine, S, of the
usual form and construction. On the top of .
the graduating-machine is an index, T, gov-
erned by a lock-nut, 27/, and carrying a form-
er, 16. Two ﬁnger—mdmmtor& 23 26" to point
out the movements of the mdexes, are fbttached
to the graduating-machine in juxtaposition
with indexes R and T. The index R and
graduating-machine S5 are so arranged and
adjusted as to be placed in any angle desired
and to put the former 16 in any degree of
anxle. ~

When the various parts of my machine have
been construeted and properly adjusted in
their respective places consecutively as L have
named and desceribed them—observing to put
the gear-rollers Ii B/ on the carriage-beds b
b, one on each side of the (,olumn C, about

| 011e fourth the length of the carrage- beds of

the respective ends meshing thb friction-
tongue #’ into the nmme d’ in carriage-bed
B/, permitting the groove » at the other ends
to pa-ss beyond the groove outside of friction-
band ¢ of carriage-bed B, adjusting the piat-
forms ' IV and carriages G G/ so that their
ends will come flush with the side of the ma-
chine, and arranging all the other parts uni-
formly in place-——by my method of milling,
tongmn and grooving, and the peculiar con-

‘struction of the varions parts, together with

each piece of
until the.

my novel mode of cross-gearing,
the machine confines the other
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whole—though each part is mdependent—is

combined and secured into one complete ma-

chine, obedient to the will of the operator.
- DBy the peculiar adjustment and construction
of my machine no part or joint can bind norin

any manner be effected by expansion or con-

traction. It will work in any temperature or
atmosphere without readjusting. As it starts
from inertia at the will of the operator, and

the parts are constructed to nentralize the mo- |
mentum generated by motion, and as no part

1s confined, my machine cannot lock, bind,

nor kick, and is entirely obedient to the hand

and will oi the operator.

This machine can be operated from GlfllLI'
side, working over its entire field without re-
adjusting. It will do three sizes and styles of
work at the same fime, and by one operation,
with aceuracy;
formers at both ends the machine, by one move-
ment, will produce lines crossing each other,

creating figures, circles, and ovals at the same

time.
Having now deseribed my inv entmn what
1 e%teem as novel, and desire to 1}1‘0tect by

Letters Patent, 15—
1. In an enﬁlm"mﬂ -machine, carriage-beds

B B/, having Imlled bands e, ﬁmtmn bands

¢, and oroove d, subbtmltlally as shown and
desceribed, and for the purpose set forth.

2. In an engraving-machine, carriage-beds

B B’, having bands ¢, milled part their length,
“‘E_OGV d, formed by two {iriction-bands, ¢ ¢,
when ustnw and secured on columns § ¥,
Subst-;mtial"iyza:s deseribed, and for the pur-
pose set forth. |

3. The rollers or gear-shafts It I, of uniform
size, having two sets of milied and friction
bands, with a friction-tongue rising from the
latter at each end, substantially as shown and
described. '

4, The adjustable plain metal platforms It
I/, having friction-shoulders p, groove ¢, and
milled bands [, substantially as shown and de-
seribed, and for the purpose set forth.

5. The carriages ¢ G/, having on the under
side friction-bands #, groove «, and milled
bands s, and surmounted by two stationary
heads, & I/, supporting a triple gearing-shatt,
H H’, on which are earried three sizes and sets
of gear-wheels, substantially as shown and
described.

6. The gearing-shaits working on centers
in stationary heads £ 4/, and carrying three
sizes of milled wheels, and accompanying frie-
tion-wheels, having tongues rising therefrom.
all arranged substantially as shown, and for
the purpose described.

7. The carriage G, milled and grooved on
the under side, carrying stationary heads k k',
cearing-shatt II provided with a stud, 4, and
bracket 7, bubbmntmlb as shown and de-
scmbed

3. 'he roller-shafts I& 1/, having two sets
of gearing at each end, in combination with
carriage-beds 13 B/, substantially as shown
and described,

and by the arn angement of the'

P

9. The roller-shatts It I¥/, having double sets
of milled and friction gearings -at each end,

in combination with carrying-platforms I 1,
milled and grooved on the under side, substan-
tially as shown and described.

10. 'The roller-shafts It I&/, in combination
with carriages & G/, constructed as described,

_substtmtla,ll_v as SIIOWH and for the purpoac

set forth.
11. The roller-shafts L T" with two sets of

milled and friction ﬂ‘earm S at each end, in

combination with carriage-beds B D/, p]ﬂt

forms I I, and cm‘riag‘es G G, Subsf-a-ntial] Y

as shown and described. o
12. The revolving gearing-shafts H 11/,

~working on centers, provided with three sizes
of gearing-wheels, milled on their periphery,

three corresponding friction-wheels, having

friction-tongues rising therefrom, in combum-

t

tion with smtwn"u y lleads kI, ilu,d Ol Car-
riages (x G/, carriages (= G/, roller-shafts 1t 1¢/,
and CAIT mﬂe beds B B/, mounted on columns
b O, fixed to a machine-bed, A, substantially
as ShOWll and described.

13. The diamond-bar K, having a m:lluI

band, 29, friction- shoulders 297, fonmnn &
aroove on the under side, pmvlded with
brackets M! M? holding diamond-holder 8' on

the end and diamond-holder 8° on the side,

substantially as shown and described.
- 14. The diamond-bar K’, having
band, 30, friction-shoulders 3¢/, forming &
groove on the under side, provided with a
bracket, M, holding diamond-holder S, sub-
stantially as shown and describedl.

15. The time-carriage I, having a milled
band, 31/, and friction- shoulders 31, , forming a
frrome on the under side, pl"ovlded with a
1‘est at the end, and diamond-lifters 1> I on
cach side, secured to the arbors N N’, to which

are also attached on hinge-joints two tracing-

handles and two crank-handles for raising
and lowering the diamond-lifters, substan-
tially as shown and described.

16. The time-carriage L, milled and grooved
on the under side, prowded with tmunn‘-lnn-
dles, diamond- htters P2 P3, and a rest, in com-
bllmtlon with the hrﬂ‘u‘ tongued hlctlon-
wheels 2 and milled Wlledb Z" on revolving
shafts H II’, substantially as shown and de-
scribed.

17. The time-carriage L, milled and grooved
on the under side, provided with tracing-han-
dles, diamond- hfter and a rest, wmhmﬂ on
the larger tongued ‘Triction- wheel, and milled
“heels on revolvmn shafts I H’, in combina-
tion with diamond-bar K, workin g on a smaller
set of the tongued {friction-wheels 1 on shait
H H/, SIlet’lHtlall) as shown and deseribed.

18. The time- -carriage L, milled and grooved
on the under side, llwnm tracing - lmldleaﬁ
diamond-lifters, :Emd a 1*est wmkmn‘ on gear-
Ing-wheels on shafts H II’ in comblmtlon
with diamond-bar K, I'iding on a smaller set
of gear-wheels, 3, on shafts II H’, substantially
as shown and described.

19. The time-carriage L, milled and grooved

a milled

re——
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on the under side, having tracing-handles, dia-
mond-lifters, and a rest when 1"1(1111 g on gear-
wheels 2 on revolvmg shafts H H’, diamond-
bar K, milled and grooved on the uuder side,
havi 111g a bracket on the end and one on the
side, to support diamond-holders when riding
on a set of gear-wheels, 1, on the revolving
shafts H H’ diamond- b&r K’, milled and
grooved on the under side, havinff a diamond-

heldu bracket at the end when r1cllng on a set

of gear-wheels, 3, on the revolving shafts H H’,

n bOlIlblllELthll Wlth stationary heads kK car-

riages G G/, milled and grooved on the under

snde, pl&tformg 15 B, table D, gear-rollers Ii I¥/,

and carriage-beds B B, bupported by columnb

b b, secured to machme bed A, substmntmllv
as shown and descrioed.

20. The diamond-bars K K’, having dia-
mond-holders on the end and 51de gearing on
gear-wheels 1 and 3 on revolving 5hafts H H/,
in combination with diamond- l1fters P23, tlme-
carriage L, and tracing-table U on the 1“e(31p1'0-
CELtIHD‘ carrmﬂe, substantially as shown and
descrlbed
- 21, The straight-edged clamps 17 and 18, in
combination with table D, arranged substan-
tially as shown and described, and for the
~ purpose set forth.

22. The combination of table D, index V,
clamps 17/ and 18/, and straight- bdged clamps
17 18, tracing-handles O, platforms I I, re-
volvmﬁ Slnfts DD (,arrlaoe beds B 13/, (,01
nmns b b, and 1113,(.,11111@ bed A, substantially
as shown.

25. The combination of time-carriage 1L,
tracing-handles O, platforms I [/, tracing- ta.
ble D, provided with index V, clamps 177 18/,
and strmoht edged clamps 17 fmd 18, column
O, and machine-bed A , substantially as shown
mld described.

24. The carriage-way Q, secured to the ma-
chine-bed A, grooved and milled on the upper
edn‘es substantially as shown and described.

55. The gearing-roller- W, having a milled
band at each eud, and a friction-ton gue rising
from one of the bands, and gear-roller W/,
having a milled band at both ends, with a
friction-tongue rising from the band at one
end, and a large wheel, Z, milled on its periph-
ery, 'secured on the other subst&ntmlly as de-
scribed and set forth.

26. The carriage-truck X, milled and grooved
on the under sule to correspond with the mill-
ing and grooving in carriage-way @ and the
mllhng and tongues on rollers W W’ provided
with head-blocks X! X? milled and grooved on
the top, substantially as shown and described.

27, The carriage-truck X,milled and grooved
on the under side, surmounted by pillow-blocks
grooved and 1]11116(1 on the upper edge, in com-
blllfbthIl with gear-rollers W W/, havmg milled.
bands at each end, a friction-tongue, V, rising
from the milled bands o , and the milled and
crooved carriage-way (), each meshing into
and working on the other, substantially as and
for the purpose descrlbed

28. The two ﬂe“brmn-s]mft% Y Y/, milled at

ot

| each end and having a friction-tongue at one
-end, substantially as shown and described.

99 The two gearing-shafts Y Y/, with milled
bands at both ends anrl a fmetmn tongue at

one end, in combination with the mllled and

grooved head-blocks X! X?2,in which they mesh
and on which they WOI‘L, carriage X, gear-
rollers W W/, and carriage-way Q secured to
machine-bed A substantially :Lsdescribed and
set forth.

30, The table U, provided with a finger-in-
dicator, a circular 111dex milled on 1ts perlph-
ery, a disk with an elonoated neck, means for
securing a former and a pendent finger, when
milled and grooved on the under side to mesh
in gearing-rollers Y Y’, in combination with
said gear-rollers Y Y’, grooved and milled
pillow-blocks, carriage X, milled and grooved
on the under side, gefu:' rollers W W/, car-
riage-way Q, milled wheel Z, milled arm 1,
bracket 7, and carriage G’, substmtrﬂly Qs
shown and described. -

ol. The combination of table U, milled cir-
cular index 5/, a finger-indicator, index 5, with
perforated neck tog eling onto stud 4 011 car-
riage (3/, former 25 rest 6‘ and diamond-points
1n diamond-holders S, secured to diamond-bars
K K/, substantially as shown and described.

o2. The wheel Z, milled on 1ts periphery, 1n
combination with gear-roller W/, carriage-way
(), carriage X, pillow-blocks X! Xﬁ gear- Tollers
Y Y/, table U milled arm I, bracket 7, and
carriage G/, %ubst%ntmlly as shown and de-
scribed.

59. The arm I, milled on its under edge, 1n
combination with milled wheel Z,reciprocat-
Ing combination carriage,carriage G/, diamond-
bars K K/, time - carriage L, and diamond-
holders 8 gt 82, substa,ntlally as shown and de-
scribed.

54. The former ?5 adjusted to the tracing-
table U, in combm‘l,tlon with rest G, Substml-
tially as shown and described.

3b. The index R, stayed by lock 27, in com-
bination with indicator 28, graduating - ma-
chine S, working on a center in the machine-
bed A, substantially as shown and described.

36. The indexT, carrying aformer, 16, stayed

by alock, 28/, above the graduating-machine i,

substantially as shown and described.

37. The index R, working on a center in the
machine-bed A, in combination with gradunat-
mg-machine S, index T, carrying former 16
and locks 27 27/, and indicators 28 28/, sub-
stantially as shown and described.

38. The combination of index Iy, graduating-
machine S, lock 27, indicator 28, mdexT loek

27, 111(110&‘50]:‘ 28/, former 16, rest 15 on time-

carriage L, tmcmg handles. O, diamond-bars
K K/, “diamond- holders 3, and’ tables D and
U, substantially as shown and described.

09 The combination of the carriage-beds I3
B/, gear-wheels I& B/, carriages G (&, heads % ,
ﬂear shafts H H/, ﬂefu."mg wheels 12 3, dia-
mond-bars K K , diamond-holders 8 8! 37, time-
carriage L, diamond.-lifters I’* I3, rest 15, former
16, index I, lock 27/, indicator 28/, graduating-
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machine S, indieator 28, lock 27, index R, ma- |
chine-bed A, column C, tracing-table D, hav-
ing an index and two sets of clamps, with
tracing-handles O and platforms If, also the
carriage-way (Q, roller-shafts W W/, gear-
wheel Z, arm I, bracket 7, carriage G’ and
carriage X, blocks X! X2, gear-rollers X X/,
tracing-table U, indexes 5 &/, with diamond-
points 8 8! 8, and stud 4 on carriage G/, all
substantially as shown and described.

In testimony that 1 claim the foregoing as
my own I hereto affix my signature in pres-
ence of two witnesses.

JAMES Tf. McNALLY.
Witnesses:

FRANK GALT,
FRANK .. OURAND.
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