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UNITED STATES

PATENT

(OFFICE.

GEORGE F. BALLOU, OF WALTHAM, MASSACHUSETTS.

'GRADUATING-MACHINE.

- SPECIFICATION forming part of Letters Patent No. 359,378, dated March 15, 1887.
App]icatinn_ﬁlad June 9, 1886. _Serial No. 204,622, (No model.)

Zo all whom it may concern:

Be it known that I, GEORGE F. BALLOU, of
Waltham,in the county of Middlesex and State
of Massachusetts, have invented certain new

5 and useful Improvements in Graduating-Ma-
chines, of which the following is a full, clear,
and exact description. o

As well known in graduating, lines are
made at regular distances apart,and of lengths
regularly increased, to separate the lines into
defined groups of equal number fortheir more
convenient reading and designation. |

Thisinventionrelatestoa machinefor gradu-
ating aund, at regular intervals of the series of
lines, making them of increased and regular
lengths, for the purpose stated. . -

The machine of this invention is more par-
ticularly designed and intended for use with a
lathe-bed of the general construction and ar-
rangement, and a slide-carriage and means
for moving it horizontally along and adjust-
Ing 1t vertically in relation to a lathe-bed, the
same as fully shown and described in a sepa-
rate application for Letters Patent of the
United States, filed June 9, 1886, Serial No.
204,624, but, as will be obvious from the de-
seription hereinafter given,the machine of this
invention 1s capable of use with lathe-beds and
other supports and slide - earriages of other
constructions and arrangements of parts.

This invention in graduating-machines, in
substance, consists, first, in combination, two
parallel, rectilinear, reciprocating, and super-
imposed slides and support therefor,a graduat-
ing-tool, which is carried by one, and an abuf-
ment, which 18 carried by the other, of said
slides and 1s arranged in one direction only

10

L5

20

30

35

of the movement of said slide to work on and |

move sald tool, and abutments, preferably ad-
4c justable, which are on both slides and are ar-
rauged in either or both directions of move-
ment of the slide carrying said abutment for
working on and moving said tool to join said
two siides so as to move together and as one.
It consists, second, in combination, two par-
allel, rectilinear, reciprocating, and superim-
posed slides and support therefor, a graduat-
ing-tool, which is carried by one, and two
abutments, which are carried by the other, of

50 sald slides and are arranged one in advance

- of the other, and one in one direction and the

slides and are arranged one in advance of the

‘move said tool, abutments, preferably adjust-

S0 as to move together and. as one, and a sta-

[ other in the other direction of mdifement of

sald slide, to work on and move said tool,and
abutments, preferably adjustable, which are

on both slides and are arranged in either or 55

both directions of movement of the slide car-

rying said abutments for working on and mov-

Ing said tool to join said two slides so as to
move together and as one.
It consists, third, in combination, two par-

ile
allel, rectilinear, reciprocating, and superim-

Pposed slides and sapport therefor, a graduat-

ing-tool,which is carried by one,and two abut-
ments, which are carried by the other, of said

other, and one in one direction and the other
in the other direction of movement of said slide,
towork on and movesaid tool, and stops, pref-
erably adjustable, which are on said slide car-
rying said graduating-tool tothe movementin 7o

either direction of said tool, and to join said
two slides so as to move together and as one.

It consists, fourth, in combination, two par-

allel, rectilinear, reciprocating, and superim-

posed slides and support therefor, a graduat- 75
ing-tool,which is carried by one, and anabut-

‘ment, which 1s carried by the other, of said

slides and is arranged in one direction only
of the movement of said slide, to work on and
80
able, which are on both slides and arranged
in elther or both directions of movement of the
slide carrying sald abutment, for working on
and moving sald tool, to join said two slides
35
tionary stop or stops, preferably adjustable,
and which are arranged to stop the movement

1n either or both directions of sald so-joined

slides.

It consists, fifth, in combination, three par-
allel, rectilinear, reciprocating, and superim-
posed slides and support therefor, a graduat-
ing-tool, which is carried by one, and an abut-
ment, which is carried by another, of saidslides
and 1s arranged in one direction only of the
moveinent of said slide, to work on and move
sald tool, abutments, preferably adjustable,
which are carried by said three slides and
are arranged in either or both directions of
movement ofsaidslide carryingsaid abutment, 1co
to work on and move said tool, to join the
three slides so as to move together and as one,

go
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~astationary stop or stops, prelerably adjusta- | slides, shoulders or “abutments 9 and 11and

R ble, which are arranged to stop the movement | 10 and 12 in the movements of such slides co- = :

o in eitherror both directions of said so-joined .opemte, as will hereinafter appear. . 70
S . slides,arotatory head whichisarranged forthe | 17 1s a vertical post earried by the. mlddle; R
ot oy abutment of! said stop or stops and 1s carried :shde 2, and 18 and 19 are two horizontal: .

SN 0 by one, and  means which are:earried by an- abutment- -pins projeeting from one sideof the .. - . =
o oo oo other of said slides, and from the movement | post 17 :and across, respectively, the apper . - .

oo of ssuch other slide, In one dlrectlon only to | and lower edges, 20 2] of a horizontal lever, 75 =~ = -
;:imrnsmdmtatmyhead s 122, whieh lssuspended at. 1ts opposite. mdes-,,:.:.:..

oo e Ib consists, sixth, 1no cembmatmn agr a,du | upon horizontal conical bearing-pomts23 ofa .. .
oo o ating- mfwhme of smtable eonstluubmn ahold- | vertical standard or support, 24, attached to. .
oo o eritdor the work to be graduated by said ma- | lower slide, 3. .. This lever 22 1s 'the tool-car- .

D A chine aud means Cm'nstmcted and amanged frlel of the machme and- 2-5 18 the tool whlch 80 o

S RS 4.3 t0 each ouhel in steps Of renn]‘tw d1stances or sdny smtable mamlel, to plesent its cuttmg; SUNENEEEE

:'::fu»msl)aces S N R --:edgeorpomt%attbeéunders,ldeofthelevel~-=»==-=--~

e In the dla“ lngs fmmmﬁ pnrt of thls Spe(‘:l i 27 28 are deplessmns in the uppﬁr and lower o

T -tudumlly ‘md veltlmlh ‘L(]JllSted in relatmn | fshde, -&nd each depressmn 27 28 atb elthe1 T

. theretoand of a stand located on and clamped end, 18 made with an incline or cam, 30:31L,to

i to the lathe-bed and carrying the work to:be 5Secure in the movement of upper and mlddlez go -

oo oo graduated, and in part a side elevation and | slides, 2 3, one upon another, a tilting of the .. .

oo 25 longitudinal vertical section: of the graduat- | tool- -carrying: lever 22 by.and from the COM-. .

R ;mﬂ"machme of thls 1=nveutwn sh@mng '1[3‘ as :tact 01' the pms 18 19 upon th(, lnclmes of the- SRR

SEEREENEERE RN N o each eud, fmd I‘lg 3 IS Q. eentml l-onrrltudmal | f]ms Lwo ad]ust&ble st-:)p SCrews or pms, 32.:53 R

e o e vertieal sectional view, hereinatter referred to, | serewing through the top of the support, and -

cornr i of 'the ﬂ‘ladlﬂtmﬂ ma(‘hme 1emﬁved flOI]l the in a lme with: mld 80’ as to have a bearmgz 100 .

.-.-.3:.'-*535.'3151581](19C&lll‘lﬁ‘e- L | against the upper edge,20 of the lever as the - =
o 3s o Plate 3 Itlrr 4, onfueduced sca]e is an endi:level tilts, and on oppositesides of ltsluluume RN

| elev*xtlon of a &,hd{,, lathe having a slide-car- | or befumtr conical points 23, .
riage vertically and horizontally adjustable in 34 1S a IOtdtOI‘V vertical head secured to and
relation thereto and of the graduating-ma- | turning upon slide 1. This head 34 has a 103
chine of this invention, showing it as upon the | series of radial sockets, 35, which, as shown,

40 lathe-bed and in operative position to gradu- | are four in number, at equal distances around
ate the edge of the circular disk, carried by | its periphery, and each socket is provided
an index milling-fixture, which is located | with an adjustable screw-pin, 36, by which to
upon the slide-carriage and forms the subject | adjust and regulate its depth from the outer r1o
of a separate application for Letters Patent, | periphery or edge, 37, of the head.

45 filed June 9, 1886, Serial No. 204,621. Fig. 5 38 is a ratchet-wheel of the rotatory head
is a view of the machine of this invention, as | 34, and 39 isa spring-pawl, to engage the teeth
shown in Figs. 1, 2, detached, and at its front | of the ratchet-wheel, and whieh 18 carried by
end; and Fig. 6 is an enlarged detail view, as | and swings on a pin, 40, of middleslide, 2, ly- 115
will hereinatter appear. ing in a depression, 41 of npper slide, havmg

50 In the drawings, 1 2 3 are three separate | an edge, 42, which, In the ol)eratlon of the
slides, placed horizoutally one upon another | machine and as 1161(3111‘1ft€1 appears, supports
and severaliy carried by a common support or | the pawl 39 and holds its engaging end 43
casing, 4. Slide 1 is the upper, slide 2 is the | from contact with the teeth of the ratchet- 120
middle, and slide 3 is the lower, slide of the | wheel 38. The rotatory head at its edge or

55 series of slides. periphery 37, each side of its sockets 35, and

b 6 are twoabutments,respectively,atthe op- | the exposed ends or heads of the screw- -pins

posite ends of a longitudinal slot, 7, of upper | 36, adjustable, as described, act as abutments
slide, 1, and 8 is a vertical pin on middleslide, f01 two separate and hmizoni:al stop-pins, 44 125
2, and entered into the slot 7 of upper slide, 1. | 45, each carried by separate horizontal cross

6o 9 10 are two shoulder$s or abutments, re- pleces or bars 46 47, crossing the top of the
spectively, at the opposite ends of middle | several slides 1 2 3 and at each end and at
slide, 2, and 11 12 are twostop-screws, respect- | each side of lower shde 3, attached to the box
ively, at the opposite end of lower slide, 3. | or casing 4 of the machine. 130
The shoulders or abutments 9 10 of middle The stop-pins 44 45 are in line wwh each

65 slide, 2, and the stop-screws 11 12 of lower | other and with a line coincident with the di-
slide, 3 are in line with each other, and as to | ametrical line of the rotatory head 84 and the
the opposme ends of the two middle and lower t direction of movement of theslides 1 2 3, one
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- of an index milling-fixture, such as before re- !

30

35

40

45

5o

55

Eo

-mechbanism, as will hereinafter appear.

riage 1S adjustable vertically upon the verti-

for the vertical adjustment of its bracket por-
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upoi another, and of lower slide, 3, on box or |
casing 4, as will hereinafter appear. -

48 18 a horizontal handle - lever, through
which to operate slides 1 2 3, and connecting
This
lever 48 is connected to and swings upon a |
pin, 49, of upperslide, 1, and its fulerum is at
50 of a link, 29, pivoted on box or casing 4,
carrying the several slides. - '

The machine above described, Figs. 1 and
2, 1s set by its box 4 upen and secured to a
forked horizontal table or arm, B, of an up-
right, B, together making the bracket and one
portion of aslide-carriage of aslide-lathe, con- |
sisting in its other and remaining portion. of
a vertical plate or block, B arranged upon
and fitting an angular - shaped and vertieal
guideway, C°, of the front cheek of a bed or

shears, A-—such, for instance, as the bed or |
shears of a lathe.,

In Figs. 1 and 2 the work OY consisting of
a flat bar, to be graduated or marked, is se-
cured to the lathe-bed A, as will hereinafter
fully appear. Again, the machine, Fig. 4, is
set by 1ts box 4 upon and secured to the lathe-
bed A, and the work O consisting of a cireu-
lar disk, is carried by an arbor or spiudle, R?,

ferred to, and which is attached to the upper
slide, C°, of the slide - rest, composed of recti-
Jlinear and curvilinear moving slides C, C,
and C° placed one upon the other, and to-
gether secured to the horizontal table B’ of a
bracket, B* B’, of the slide- carriage, before
mentioned. |

The bracket portion B* B of: the slide-car-

cal block or plate B? and together they con-
stitute a slide-carriage constructed and ar-
ranged as a whole to be moved longitudinally
along the guideway C* of the lathe- bed, and

tion, and for the upper leading-screw, M, as it
is turned to work through a half or sectional
screw nut or nuts, D npon the slide-carriage
to move it along the bed and the lower leading-
screw, M* to secure asimilar movement of the
slide-carriage by turning a hand -wheel, N2
geared to said screw and turning in suitable
bearings of the slide carriage. The vertical
adjustment of the bracket B* B on the slide-
carriage 18 secured by the turning of a verti-
cal screw-rod, B", engaging a vertical screw-
nut, B, of the bracket and turning in, but
suitably confined against longitudinal move-
ment through, a bearing-block, B, at thelower
end of block B° of the slide-carriage, and the
upright B* of the bracket engages a vertical
dovetail way of the block B? all, and also as
to the slide-rest mentioned, as fully described
in said application Serial No. 204,624,

‘The graduating-machine, Figs. 1, 2, i§ fast-
ened to the bracket B* B' of the slide-carriage
by a screw-bolt, 51, baving its head engaged
with a longitudinal T-shaped groove of its
box 4 and passing between the tines and to

bolt, 58, and serew-nut 59.

the underside of the forked table B', and there

3

provided with a tightening serew-nut, 53. Box
4 fits by its flaring edges over the flaring edges
¢” of the table-arm B' of the slide-carriage.
Loosening box 4 from bracket-arm B’ frees
the machine for removal from and movement
on the arm B to be adjusted in a rectilinear
and horizontal direction and at right angles to
the longitudinal axis of the lathe-bed or its ar-
bor; or, in other words, to the lengthwise
movement of the slide-carriage with the ma-
chine upon the lathe-bed A.

The graduating-machine, Fig. 4, sets upon
and is adapted to be moved lengthwise of and 8o
fastened to the lathe bed or shears A, and, as
asual,with the shoe-plate of a tail-stock and of
a 1 -tool rest to a lathe bed or shears.

Figs. I and 2, the work O%, a straight bar
to be graduated and lined on its surface 54, is 8 5
secured with said surface horizontal and up-

75

. permost and under and presented toward the

cutting-tool 25 by means of adjustable clamp-
Jaws b9, hereinafter described, on the upper

face of a stationary jaw, 56, making a part of g9C

a stand, 57, which, as is usual and well known
with shoe-plates of T-rests and tail-stocks of
slide-lathes, is adapted to be set and to fit npon
and to0 be moved along the length of the lathe-
ped and rigidly fastened thereto by a screw- Q5

the work OF Figs. 1 and 2, secured to a
stand, 57, as described and as the same is par-
ticularly shown, Fig. 2, has its upper surface,

54, from the edge 60, which is toward the roo
graduating-machine, for a portion of its width

and length marked or lined off into a series of
spaces of equal width and with the lines run--
ning from the edge 60 inward of three differ-

ent lengths. As shown, the longest line is rog
each and every tenth line of the series of lines,

and the shortest each and every line between
every tenth line, except the middle line of
each group of ten lines, which isthe next long-

est of the series of different lengths of lines, as 110

~stated, and of a length between the shortest

and longest lengths of lines shown. The pro-
duction of graduations in lines of varying
lengths, as above stated, is one of the prinei-

pal features aimed at by the present Invention, 115
-and which 1s successfully accomplished by the

use and operation of the machine deseribed, it
being here observed so as to prevent any mis-
understanding that the equal spacing between

the lines or graduations to be so marked is to 120
be secured either by a proper feed of the work
O* to the cutting-tool of the machine, which
in the arrangement illustrated, Fig. 4, or of
the cutting-tool of the machine to the work,
which is the arrapgement illustrated, Figs. 1
and 2, and 1n either case with a regular step-
by-step movement equal in length to the width
of the space desired between the lines or grad-
unations of the work to be produced.

In the machine described thelining or mark-
ing is done by the cutting or marking edge 26
of the tool 25, and the tool forsuch purpose is
made to reciprocate over the surface to be

125

130

‘marked, running in one direction of 1ts recip-
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rocation in and in the other direction out of
contact with the surface to be cut or marked.
The placing of the tool in and out of contact
with the bar or work OF as aforesaid, is se-
cured by the tilting of lever 22, carrying the
tool from the action of the abutments 1§19 of
the post 17 thereon in the reciprocating move-
ment of the middle slide, 2, on lower slide, 3,
and in this reciprocation of the middie slide,
2, the presentation and holding of the tool to
the work 1s secured by the contact of the lower
abutment-pin, 19, of middle slide, 2, against
the incline 31, at either of the opposite ends
of the depression 28 of the lower edge, 21, of
lever 22, according as the presentation of the
tool to the work 1s to be made either on the
movement of said slide toward or on its move-
ment away from the bar or other work O* to
be graduated, and the removal of the cutting-
tool from the bar is secured in both cases in
the opposite movement of middle slide, 2, on
lower slide, 3, by the contact of the upper
abutment-pin, 18, on the incline 30, at either
of the opposite ends of the depression 27 of the
upper edge, 20, of the lever 22. The position
of the upper abutment-pin, 18, for a working
of the too) on the movement of the tool ifrom
the edge 60 inward over the bar 1s back of the
position of the lower abutment-pin, 19, and
for the working of the tool on the movement
of the tool over and toward the front edge, 60,
of the bar it is forward of the position of the
lower abutment-pin, 19.

In the tilt of the tool-carrying lever 22, as
above described, from the reciprocation of

middle slide, 2 on lower slide, 3, the adjust- |

able stop- pins 32 33 act as stops thel eto. The
stop-pin 32 makes the stop to the tilt of the
tilting lever 22 on the movement of middle
slide, 2, to carry the tool toward the surface to
be graduated by the tool, and the stop-pin 33
makes the stop to the tilt of the tilting lever
in the movement of middle slide, 2, to carry
the tool out of contact with and away from
the surface being graduated. These stop-pins
32 33 are made adjustable as to their action on
the lever 22 Dby cutering and screwing them
into and through their support 24, and cach
one adjusted is made fast by a mﬂled head
binding or e¢heek screw-nut, 61, applied to 1t.
The I'e(flplOGdthl] of middle %hdei 2, on lower
slide, 3, as has been described, is secured
throngh the reciprocation of upper slide, 1,
trom the swinging of the operating-lever 48,
connected therewith, and which, under such
reciprocation, abuts by either end b or 6, of
its slot 7, according to the dir G(‘thll of move-
ment of the slide 1, against pin 8 of middle
slide, 2, and which is entered into said slot,
and thus, on a continued movement of upper
slide, 1, in the same direction, middie slide, 2,
is moved and carried along with it, the two
then moving together as one. The tilting le-
ver 22 in abutting against either stop-screw
32 33 binds middle slide, 2, to lower slide, 3,
and on a then continued swing of the operat-
ing-lever the three slides move as one, Dur-

359,378

ing the combined movement of the three slides
in bhe one direction the desired marking of the

work is accomplished, as will her einafter more 70

fuily appear, and in the other direction, the
tool being first lifted from the work, 1s re-
turned to its original position, to be again
moved to cut or mark another line, as bdm e,
and so on.

Upper slide, 1, in 1t movement 1n elther
direction, carries with it the rotatory head 34
and its ratchet-wheel 3§, and the middleslide,
2,1n its movement in either direction, carries
with it spring-pawl 39. When upper and
middle slides, 1 2, are moving together, rota-
tory head 34 and its ratchet-wheel 38 and pawl
39 all move as one with said slides. When
upper slide, 1, is moving in one direction on
middle slide, 2—+that is, in a direction toward
work O'—the ratchet-wheel 38 moves against
pawl 39, and thus the rotatory head is rotated;
and when upper slide, 1, iIs moving in the other
direction on middle slide, 2—that is, In a di-
rection away from work O*—the ratchet-wheel
moves under the pawl, and the head is not ro-
tated. This rotation, intermittent of the ro-
tatory head 34, plm‘*es step by step and regu-
larly one after another different poiuts of the
edge or periphery 37, including the radial
sockets 35,0f the head in theline of and oppo-
site to the ends of the horizontal stop-pins 44
45, to act in each instance in the continued and
combined movement of slides 12 3 1n a direc-
tion toward the edge of the work being gradu-
ated as an abutment against the presented end

of the stationary stop pin 44, and in the com-

bined movement of the slides from the edge
of the work being graduated as an abutment
against the presented end of the stationary
stop-pin 45.

The contact between a stationary stop-pin
44 45 and the rotatory head 34, as described,
arrests and stops the further movement of
slides 1, 2, and 3 in the direction ot their then
movement, and, as is plain, for all abutbting-
points of the rotatory head between ther adial
sockets 35 of the head; or, in other Woul%, for
all points at equal distances from the axis of

| the head slides 1, 2, and 3 will-be stopped on
a completion of the same length of movement

and for all abutting-points of the rotatory
head inside of the periphery 37 of the head—
as, for instance, at the inner ends of the radial
sockets 35 of the head—slides 1, 2, and 3 will
be allowed a length of movement in each in-
stance greater than their length of movement
when stopped by contact between a stop-pin
44 or 45 and the periphery 37 of the head.
As is obvious, by adjusting the depths of the
radial sockets 35, the movement of the slides

may be made of cqual or unequal lengths as”

to each other. I'rom this difference in the

length of the movement of slides 1, 2, and 3,
insured by the contact between a stop-pin 44
45 and the rotatory head 34, differences in the
length of the graduating-lines made by the
tool are secured, all of which 1n the present
instance, and as the same1is illustrated, is such
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“as to allow, en'tllle eompletien Iof each and |
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every successive ten steps of the step-by-step
rotation of the head, the greatest and an equal
length in each case of movement of slides 1, 2,
and 3 in the direction in which the tool is ar-
ranged to work, and again as to allow, on the
completion of each and every fifth step, ‘the
next greatest and an equal length in each
case of movement of slides, 1, 2, and 3 in
the direction in which the tool is arranged to
work; and, further, as to allow on the com-
pletion of eaeh and every one of the remain-
ing step-by-step movements of the head, and
between each and every tenth and fifth steps
thereof, as above stated, the shortest and an
equal 1enn'th of mevement in each case of
slides 1, 2, and 3 In the direction in which
the tool 1s arranged to work. The arrest or
stop of the movement of slides 1, 2, and 3 for
each and all the shortest lengths of movement
above stated is from the contact between a
stationary stop-pin 44 or 45 and the outer
edge or periphery,37, of the rotatory head 34
lying between its radial sockets 35, and for
each and all of the next longest and the long-

“est lengths of movement of slides 1, 2, and 3

~ said arrest or stop thereof 1s from the eontaet

30

35

40

45

55

60

between a stationary stop-pin 44 or 45 and the
inner end of a radial socket 35 of the rota-
tory head 34, in each instance sult&bly ad-
justed thelefer ,

From a relative operation, such as above
described, between a rotatory head, 34, and a
stop-pin ef the stop-pins 44 45, and Whleh may
be either one or the other of s‘nd pins, accord-
ing as the machine 1s adjusted to work in the
reciprocation of the tool in either the one or
the other of its directions of movement, as has
been described, ebrlously graduating lmes of
varying 1eno*ths running from and at right
angles to a given and common base-line, will
be produced by the tool, and as the rotdtory
head and stop-pilusare partlculer] y shown and
described, (it being understood that either
the gladuatmg apparatus or the work is prop:
erly and regularly fed step by step in relation
to each other tor the spacing desired between
the lines,) each and every tenth line will be a
line of the greatest but of equal length, each
and every middleline between said tenth lines
a line of the next greatest but of equal length,
and each and every other line of the series of
lines making such a group of lines of the
smallest but of equal length, and all practi-
cally as shown in the dmwmge, Flg 2, a8 on
the surface of a straight bar, and in the other
case, F'ig. 4, as on the circnlar edge of a disk,

each marked O* |

In a machine such as above described obvi-
ously therelative lengths ofthe lines of gradna-
tions produced by it,asabovestated, and which
make up a given number of lines in a given
group of lines, may be varied by a suitable
relative adjustment of the abutting-points of
the rotatory head 34 for a stop-pin 44 45, and,
again, the number of variations in length of

!

and stated may be inereased or decreased by

Increasing or decreasing the number of radial
Soekets 3D of rotatory head 34. 70
Again, in a machine such as deseribed the -

separate step-by-step movement of the rota-
tory head from the action of the pawl 39 of
middle slide, 2, on the ratchet-teeth 38 of the
rotatory hee,d caused by the movement of said 75
slide 2 1ndependent and separate from apper
slide, 1, obviously may be changed—that is,
made either of a greater or less proportion of
the whole rotation of the head—by a suitable |
relative construction of ratchet-wheel and op- 8o
eration of pawl therewith, as well known.
Again, the lines of ﬂraduatlon may be run for

a greater or less width of the surface to be
graduated by arranging slides 1, 2, and 3 to
heve after the tool has been presented for 85
WOI‘k a greater or less leugth of movement

.across the surface to be gr aduated.

"As the graduating-machine of this inven-

‘tion is 1llustmted I‘]bs 1, 2, and 4, the tool

operates on the work in 1ts movement from 9o
the edge of the work toward the work- clamp-
Ing stend Figs. 1 and 2, and toward the in-

dex mlllmg -fixture, Iig. 1. Again, as the ma-

chine is illustrated, Fw 3, the tool operates
on the work in its mevement in the opposite 95
direction to that in which it 0pe1&tes as 111118
trated, Figs. 1. 2, and 4.

In either direction of mevemenb of the mid-
dle slide, 2, on lower slide, 3, if the contact
between the two is made threugh' means of the 100
stop-screws 11 12, the stop-pins 32 33 for the
tilting lever 22 may be dispensed with; but it
18 preferable to use them, and for both direc-

| tions of movement of middle slide, 2, on lower

slide, 3, for the reason that in the direction of 105

movement of the slides in which the tool is

working the stop-pin 32 holds the tool rigidly

toits work, regulating the depth of its cut,and

in the other and opposite direction of move-

ment of the slides, and in which direction the 110

tool 1s being returned to its normal position,

the stop-pin 33 holds the lever 22 for the bet-

ter presentation of the depression 28 to the

contact of the lower abutment-pin, 19, in the

next movement of said slide in the direction 115

for producing another line. |
Upperslide, 1, in its movement on and sepa-

rate from middle slide, 2, is allowed a length

of movement in excess of that required for

the turning of the rotatory head 34, as has 120

‘heen described, for the purpose of enebling

the rotatory head to be withdrawn from en-
gagement with thestop-pin 44 or 45, asthe case
may be, before and preparatory to the head
being rotated by the conjoined operation of the 125
ratchet of said head and the pawl. To insure,
with this excess of separate movement of up-

per slide, 1, on middle slide, 2, the proper
presentation of the pawl to the ratchet of ro-
tatory head 34 for the required rotation of said 3¢
head, an edge, 42, of the middle slide, 2, is
prowded for the rest and support of the pawl
away irom the teeth of the ratchet for the -

the separate lines in the group of lines given | length in both directions of thls excess of




iiitiroiiiniiiiinbary 66, which - is loeated: and fits in a corre:- !

The curvilinear bar 66 and 1ts ﬂ*uldeway are
concentric with the axis of rotation of the lead-
1ng-scerew M, and the bar has a pawl, 68,swing-
Ing upon a pin, 69, and arranged to engage

Ki 359,378 /

. travel of upper slide, 1, on middle slide, 2, a | dex-wheel, as represented by the teeth inits
333?5?5?5?5?5E555?5?5?:?:?ﬂb()ﬂ?’estqted-m:=:=:?i?i?§?i?§3E?E?E?E?i?i?i?i?i?i?rEdﬂ“e, and which teeth: are to bhe used as the -
oo Intheuse of the graduating-machine of this | index in:spacing the lines of graduations tobe yIRRRRERRE
i invention, with the same Suppmted on aslide- | produced by the operation Qf the graduating- .
R AR 555(??*1:1'1'1"1#;6' B B , of alathe-bed, A, having lead: | maehine of this invention in the combination - =
fafafafafsfsfsfafafafé:é:zlng SClensM.“\l for: mavmﬁ'lblengthmsem] -ofI‘ws- Land 2.0 00
oo bed A, and the work Of to be graduated | The number of separateteeth inindex:wheel .
oo o clamped to a stand, 57, secured on the lathe- | 6'3: and the number of separate turns of the 55 1
oociioiiisoiiiooo o0 bed, the: machine and work are first adjusted | wheel necessary to move the graduating-ma-
SRR zxeoslonn*ltudnmlly horizontally, and vertically in | c¢hine through a given length of the work O%, =
il i ni o proper relation to: each other. : S0 {lud]'ﬁ.l_qt_ed g 'FlgS 1 and 2 1o be: graduated determine ‘rh{,' SRR
o the graduating-machine 1s then moved from | greatest or total number of separate equidis-
iriinionorns s timeto time step by step along the lathe-bed, | tant graduations, and also all numbers whieh g0
. andaftereachstep-by-step movement,and withs ~are less than said total number into which = .
.~ 15 the machine then at rest, the machine is oper- | said given lengths of the Wm*k'.* mn begra;d' SEERERER R RS
1ﬁ*1*51?1?55f5f-f3f35353ated'th10nﬁh?it?qﬁ.ﬂp%ﬂfmﬂ']J*mdle-48 to grad- 'ited bythe MAachine., - 7 i
i s ate the: work O by the tool: 25, and the tool In lier of attqelung the gmduatmg machine
oo returned toats ;nmm'ﬂ pomtmn for the next ‘m the slide-carriage B* B' and the work-stand 85 -+
o step-by-step movement of the machine along | 57 to the lathe-bed. as-described and shown, ¢ .0 ¢
0 20 the lathe-bed, after which, with the wachine Tigs. 1, 2, and 4, the graduating- maehlne'lmyé SRR
Coviisnroso oo agaln at rest, another ]1[]6 of graduation 18! be= seeumd- to the lathe-bed and the work- =~
GLiiiiiiiioiriitiiiiti nmde_ on the work O, as before, and so on.: | clamp secured to the siide- cfmmg e, eachsuita- 1
i The step-by-step movememt;of the rvmdmt + bly eonstructed therefor. - With the.parts SO Qe
oo ing =maehine: along the lathe - bed; as above ! changed: in ‘position: and : properly adjusted, 0
z5stated 18 secured thmu‘nh the rotation of the | the work O will then be moved along by'the SERRREEERRE
S eading-serew M :Gpe'l&ted: from the turning of | operation described of the index-wheel, in
SRR N 2 € 2]1][1(3\“1]@6] 03 h"t‘i‘*'llla: a gedr- vheel 64 fhell oftheﬂ’mduatmwmachmef;z;z;zgzgzgfgégzezezezeze;e;
ocioininanno o meshing agear- -w-heel P, ofqmdleadmg :serew. | 'T'he spacing of the work OY Fig. 4, is from g5
. The index-wheel 63 anc 1ts gear-wheel 64 turn Ez the operation of an index lmllmg -ﬁxture,: EREREE R
Cioisioioi 300 as oneon a stud, 6D, attached toa curvilinear | ma]_s.mg bhe sub]ect {}f an apphcatmn for Leb EERERSEERRES

SRR RN ;spondum curvilinear dovetail way or groove 204 6‘?1 .anﬂ to swmch 1eferen{'e IS hereb3 ha EEEEREREEEES
i of theend oft the lathe-bed, ‘and 18 suitably for ﬂ,'parblclﬂal'desmlptmu of it « v imo EERE
o adapted to be made rigid and fast in itscurvi- | Cutting or marking tools: of v.;mousé Imad: SRR

i35 linear 'way, rand plef’el ably ina manner to be: | may be used, and,: if a diamond, as is often:

... capableof being readily loosened  for :being | the case, or _Such _(}ther as 1n Gpemtmn either

i moved along t;he length of said way, fOI"l puar-:1 of 1tself: or' from the nature of the workitis ¢

S pose whieh hereinafter appears. 000 best to work ‘with only the gravity of the tool- 105

holder for its pressure, then the stop-pin 32
or 33, as the case may be, for the tilting lever
22 on its tilt to place the tool in operative
position on the work i1s removed from the

and maintain, except when released by the | abutment on the lever and the ¢onnecting of 110
hand, engagement with a tooth of the series | middle slide, 2, with lower slide, 3, for car-

45 of equidistant teeth around the edge of the in- | rying the tool over the work in both direc-
~dex-wheel 63. With the pawl 68 engaged with | tions, is made by the contact of the stop-
the tecth of the index-wheel and the bar 66 | screws 11 12 of lower slide, 3, with middle
loosened so as to be free to be moved length- | slide, 2.  Again, 1 such cases 1t 1s best that 115
wise 1n 1ts guideway on a then movement of | the machine should be arranged for the tool

50 the bar in one direction along 1its guide- | to work In being drawn over the surface—as,
way, the index-wheel and its gear-wheel 64, | for instance, to work as it moves from a point
meshing gear-wheel I’ of leading-screw, and | within the outer edge, 60, of the work O* to-
said gear-wheel P and leading-serew will all | ward said outer edg 120
turn as one about the axis of the leading- If so desired, both stop-pins44 45 to the ro-

55 serew, and thus through it move the slide-car- | tatory head m33 be used for arresting the
riage Bb* B" and graduating-machine alongthe recti]iueal movement in both directions of
lathe-bed. In this manner the marking-end | slides 1, 2, and 3; but this 1s only necessary
of the tool of the graduating-machine may be | when the lines of graduations are to be made 125
placed at any desived position within certain | and projected each side of a l1ne common and

60 limits in relation to the work to be gradu- | central between and parallel with aline drawn
ated, without requiring the position of index- | through the points of termination of the sepa-
wheel relative to the Ileading-screw to be | rate lines of graduation at each side of said
changed and irrespective of the divisions of | central line. 130

the index-wheel, and whether or not the posi-
65 tion to which the working edge or point of the
tool has been so brought was a position coin-
cident with the unit of the divisions of the in-

i

71 is a headed screw-bolt, passing loosely
through thickness of clamp-jaw 55 and screw-
ing Into screw-nut 72, of T shape, and fitting
the upper and T- Sh'LI)Ed portion of a vertical
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groove, 73, in stand 57 for the work O, Fig.

1. The groove 73 has a downward extension,

74, below the serew-nut 72, for the serew-bolt

71 to be projected into it, and thus to accom-

5 modate the clamp-jaw for varying thicknesses

of work Of and so that at ali times in praecti-

cal use the serew-bolt 71 will be entered into

the screw-nut and have a hold therein of some

- and a sufficient length to insure the rigid
¢ clamping of the work.,

Each clamp-jaw 55 has an adjustable abut-
tirgserew,75,atits tail end,the better to adjust
its gripping end to its work, and each is ad-

~Justable lengthwise of the stand, moving its

15 T-shaped screw-nut along the groove of the
‘stand, first having loosened the screw-bolt and

- nut sutficiently therefor. | o
- Having thos described my Invention, what
I claim, and desire to secure by Letters Patent,

20 18— | - -

1. In agraduating-machine, in combination,
two parallel, rectilinear, reciprocating, and
superimposed slides and support therefor, a
graduating-tool carried by one and an abut-

25 mwent carried by the. other of said slides and

- arranged, in one direction only of the move-
ment of the slide, to work and move said tool,
substantially as described, for the purpose
specified. _— - -

30 2. Inagraduating machine, in combination,

- two parallel, rectilinear, reciprocating, and
superimposed slides and support therefor, a
graduating tool carried by one and two abut-

- ments carried by the other of said slides and

35 arranged to work on and move said tool, sub-
stantially as deseribed, for the purpose speci-
fied. | * L |

- 3. Inagraduating-machine, in combination,
two parallel, rectilinear, reciprocating, and
4c superimposed slides and support therefor. a

- graduating-tool carried by one and an abut-

ment carried by the other of said slides and

arranged, in one direction only of the move-

ment of the slide,to work on and movesaid tool, |

45 and a stop to the movement of said tool, sub-

stantially as described, for the purpose speci-

fied.

4. Inagraduating-machine, in combination,

two parallel, rectilinear, reciprocating, and
50 superimposed slides and support therefor, a
- graduating-tool carried by one and two abut-
ments carried by the other of said slides and
arranged to work and movesaid tool, and stops
to the movement of said tool, substantially as

55 described, for the purpose specified.
5. Ina graduating-machine, in combination.
two parallel, rectilinear, reciprocating, and
‘superimposed slides and support therefor, and
sald slides constructed and arranged to move
6o separately and together, a graduating -tool
carried by one and an abutment carried by
the other of said slides and arranged, in one
direction only of the movement of the slide,
to work on and move said tool, substantially

65 as described, for the purpose specified.

6. Ina graduating-machine, in combination,

|

superimposed slides and support therefor, and

_sald slides constructed and arranged to move

separately and together, a rotatory abutment- 7o
head on one aund a pawl on the other of said
slides to operate said head, and a stationary
Stop to the movement of the slides, combined
substantially as deseribed, for the purpose
specified. | | 75
7. In a graduating-machine, three parallel,
rectiiinear, reciprocating, and superimposed
slides and support therefor, and said slides
constructed and arranged for movement sepa-
rately and together, a graduating-tool carried 8c
by one and an abutment carried by another of
said slides and arranged, in one direction only
of the movement of the slides, to work on and
move sald tool, snbstantially as described, for
the purpose specified. 85
8. In a graduating machine, three parallel,
rectilinear, reciprocating, and superimposed
slides and support therefor, and said slides
constructed and arranged for movement sepa-
rately and together, a graduating-tool carried go
by one and an abutment carried by another of
sald slides and arranged, in one direction only
of the moveinent of theslides,to work and move
sald tool, a rotatory abutment-head on one and
a pawl on another of said slides to operate 95
said head, and a stationary stop to the move-
ment of the slides, combined snbstantially as

~and for the purpose specified.

9. In a graduating-machine, in combina- .
tion, three parallel, rectilinear, reciprocating, 100
and superimposed slides and support therefor,
and said slides constructed and arranged for
movement separately and together, a .gradu-
ating-tool carried by one and an abutment car-

‘ried by another of said slides and arranged, in 105

one direction only of the movement of the -
slides, to work on and movesaid tool, a stop to

the movementofsaid tool, a rotatory abutment-

head on one and a pawl on another of said
slides to operate said head, and a stationary 110
stop to the movement of the slides, combined
substantially as described, for the purpose
specified. | |
- 10. In a graduating-machine, in combina-
tion, parallel, rectilinear, reciprocating, and 115
superimposed slides and support therefor, a
graduating-tool carried by one and an abut-
ment or abutments carried by another of said
slides and arranged to work on and move
sald tool, a rotatory abutment-head on one and f2c
a pawl on another of said slides to operate
sald head, and a stationary stop to the move-
ment of the slides, combined substantially as
described, for the purpose specified.

11. In a graduating-machine, in combina- 125

‘tion, parallel, rectilinear, reciprocating, and

superlmposed slides and support therefor, a
graduating-tool carried by one and an abut-
meunt or abntments carried by another of said
slides and arranged to work on and move 130
sald tool, a rotatory abutment-head on one and
a pawl on another of said slides to operate
sald head, and a stationary stop to the move-

‘two parallel, rectilinear, reciprocating, and | ment in opposite directions of the slides, com-
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bined substantially as described, for the pur- |
pose specified.

12. In cowbination, a graduaating-machine
of snitable construction, asupport in two parts,
one for said machine and the other for the
work to be graduaterd, a bed or shears to re-
ceive one part of said support and whereon 1t
18 free to be moved lengthwise, and means to
engage the so-moving part of said support and
suitably operated to move it along the bed or |
shears, substantially as described, for the pur-
pose specified.

13. In combination, a graduating-machine
of suitable construction, a support in two
parts, one for said machine and the other for
the work to be graduated, a bed or shears to
receive one part of said support and whereon
1t 18 free to be moved lengthwise, and mech-
anism consisting of a horizontal rotating lead-
Ing-screw carrying said so-moving part of the
support, and an index mechanism connected
to and to operate said leading screw, substan-
tially as deseribed, for the purpose specified.

14. In a graduating-machine, in combina-
tion, parallel rectilinear reciprocating super-
1mposed slides and a suitable support there- ;
for, a graduating-tool carried by one, a rota-
tory head carried by another, and a pawl car-
ried by another of said slides, abutments of :
sald slides, for joining the slides one to an-
other and, in one direction only of movement
of the slides, to operate said head, a rest to
hold in the opposite direction of movement of
the slides said pawl from operation on-sald
head, and a stationary stop for contact of said |
head and to limit the movement of slides,sub-
stantially as described, for the purpose speci-
fied. .

15. In a graduating-machine, in combina-
tion, parallel rectilinear reciprocating super-
Imposed upper, middle, and lower slides, 1 2
3,and suapport 4, suitable therefor, abutments
H 6 at opposite points of upper slide, 1, abut-
ment-pin S on middle slide, 2, for abutments 5
6 of upper slide, 1, a lever, 22, on lowerslide,

3, and carrying graduating-tool, and stops or
abutments 9 and 11 and 10 and 12 between
slides 2 3 to join the two, substantially as de-
scribed, for the purpose specified. |

16. In a graduating-machine, in combina-
tion, purallel rectilinear reciprocating super- |
imposed upper, middle, and lower slides, 1 2 |

359,
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3, and support 4 therefor, an abutment-pin,
8, on middle slide, 2, abutments 5 6 on upper
slide, 1, for abutment-pin 8, a lever, 22, on
lower slide, 3, and carrying graduating-tool,
abutments 18 19 of middle slide, 2, for lever
22, stops 32 33 for lever 22, and carried by
lower slide, 3, substantially as described, for
the purpose specified.

17. In a graduating-machine, in combina-
tion, paraliel rectilinear reciprocating super-
imposed upper, middle, and lower slides, 1 2
3, and support 4 therefor, abutments b 6 at
opposite ends of upper slide, 1, a lever, 22, on
lower slide, 3, and carrying graduating-tool,
an abutment, 19, for lever 22 on middie slide,
2, stops or abutments 9 and 11 and 10 and 12
between slides 2 and 3, a rotatory head, 34, on
upper slide, 1,and a pawl, 39, on middle shide,
2, to operate on said head 34, substantially as
described, for the purpose specified.

18. In combination, a graduating-machine
of suitable construction, a support for the

70

work to be graduated, which is composed of 73

a stand, 57, making one jaw of a clamp to
clamp the work, and of an opposite jaw ov

- jaws, 55, secured by headed screw-bolt 71,

passing loosely through jaw 55 and screwing
infto aserew-nut, 72, fittingand engaging a way,
73, of said stand, and provided with an cxten-
sion, 74, for projection of screw-bolt through
said screw-nut, substantially as deseribed, for
the purpose specified.

19. Tn combination, a graduating-machine
of suitable construction,a support for the work
to be graduated,and means to space the gradu-
ations, consisting of a bed orshears, a carriage
to move lengthwise of said bed, a rotating
leading-screw, M, connected to said- carriage
to so move it, an index-wheel, 63, geared with
said Jeading serew and carried by a curvilinear
sliding bar, 66, and a pawl, 68, on said bar, to
be engaged with and disengaged from said 1n-
dex-wheel, substantially as described, for the
purpose specified.

In testimony whercof I have hercunto set
my hand in the presence of two subscribing
witnesses.

GEO. F. BALLOU.

Witnesses: |
ALBERT W. BROWN,
FrANCES M. BROWN.
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