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0 all whom it may concerm:
Be it known that I, GEORGE M. GRISWOLD,
of New Haven, in the county of New Haven

and state of Connectlcut haveinvented a new:

Improvement in Automatic Metal - Grinding
Machines; and I do hereby declare the follow-

ing, when taken in connection with accompa-

nying drawings and the letters of reference

marked thereon, to be a full, clear, and exact
de%nptlon of the same, and ‘which sald draw-.
ings constitute part of bhis Spemﬁcatlon, and
T epltsent 11—

Figure 1, a t()p or plan view of the machme _.

eomplete Flb 2, a front side view of the same;

Mg, 3, a transverse section on line z z, pa,rlﬁsi
broken away to better 1liustrate the inveution; |

Fig. 4, an end view from the right of Iig. 2;

I‘w 5, & pinion-blank such as may be pro-

 duced by this machine; Fig. 6, a longitudinal

20

N

40

section through the mandrel mjd feeding-head,
enlarged; Fig. 7, a rear end view of the feed
ing- heﬂd the rear flange removed to show the

balls; I‘m 8, a vertical section of the feed-
cylinder crttmg just in rear of the forward

flange, ¢, and showing the groove and anti-
frictions balls ther'ein; Fig. 9, a forward face
of the feeding-head, showing the groove cor-
responding to the grooveln the ﬂanﬂe Fig. 8,
Figs. 7, 8, and 9 bemg still further en]arged
Fig. 10 2 detached view of the hub of the cut-
ter- 1eve1* showing amodification of the cutting

device; IFig. 11, a portion of the rod to 111118 :

trate the 0peration of the machine; Fig. 12, a
rear view of a part of the machine, to illus-
trate the downward feed of the grinding-wheel
cutter; Big. 13, a transverse section showing
the enttuw off mechanism.

‘This invention relates to a machine for cut-
ting down metal surfaces by a grinding opera-
131011, and with special reference to such cutting
upon a cylindrical surface, as upon a rod

- such worlk being Leehmm]ly termed “brea,l{

45

50

ino down,’’ the m‘mhiue being specially &dapb
wir e-—-—that is to ‘iihy, the Smaller class of pin-
ions in which the pinion and arbor are inte-
oral—such pinions being formed from wire in
diameter sufficient to form the blank for the
pinion, and the wire reduced each side the
pinion to form the arpor, as seen in Fig. b en-
larged. After being thus formed the teeth

—

{ tus. Heretofore in general practice these pin-
ions have been formed by cutting down the
wire in a suitable machine for the purpose, 55
the machine receiving a length of wire which
1S mtermlttently fed mto the machine as each
blank is finished, so that blanks are produced
successively from the wire rod.

The object of my invention is to reduce the 60
wire by a grinding operation. Theinvention,
however, 18 apphcable to the production of
other arblcles and parts of theinvention to the

| erinding of other than cylindrical metal sur-

faces; and the invention consists in the con- 65
struction and combination of parts, as fully
hereinafter described, and moa:'e’ particularly
recited in the claims.

- A represents the bed of the mmchme Sup-
ported on suitable legs, which:carries the op-. 70
erative mechanism of the machine.

- B is a mandrel arranged in bearings C C,
and so as to revolve fr eely therein, power be-
ing applied to cause such revolutlon through

a pulley, D, on the mandrel or otherwise. 75
The mandrel B is shown enlarged in Fig. 6.
It is tubular, and does not differ mmteuallv
from the mandrel usually employed in similar
machines. Within the mandrel a tube, L, 18
longitudinally arranged through which the 80

| wire passes. The inner tube is adapted for a

certain amount of longitudinal movement. At
the forward end the mfmdlel_ B, with that end
of the tube E, forms what may be called a
‘“chuck.”” The mandrel has an expanding 8s

| mouth at its forward end, and the tube H 18

correspondingly expfmdmg in shape, and 18
longitudinally slit, as at «, so as to permit a
certain amount of contmctwu or e*zpauswn to
that end of the tube, thereby forming jaws to go
‘orasp the wire. “As the tube is moved for-
ward, as indicated in broken lines, Fig. 6, the
jaws open to permit the movement of bhe ere
through the tube, and then as the tube is
drawn into the mandrel the flaring mouth of g5
the mandrel and corresponding shape of the
jaws cause them to approach each other and
firmly grasp the wire—a common and well-
known chuck, and for whieh any of the known
chucks may be substituted. The longitudinal 100
movement above referred to is imparted to
the tube E through bell-crank levers I IF,hung

in the mandrel, the shorter arm arranged to

are cut in the pinions in gear-cutting appara- | bear against a collar, G, on the tube, whilethe
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| 40 the head 1.,

longer arm extends forward within a collar, |

H, which is arranged to slide longitudinally
on the mandrel, and so that as the said eollar
H 1s moved rearward it will force the longer
arwms of the leversinward toward the mandrel,
and thereby cause the shorter arms to move
rearward and draw the tube into the mandrel.

At the proper time the collar H is thus moved
by means of a cam acting through a lever, I.

As here represented, this cam consists of a rib,
J, on a cylinder, K, the said cylinder being
arranged upon a shaft, I, below and parallel
with the mandrel. The lever I is forked at
itsupper end, and works in an annular groove,
b, on the collar H, so that vibratory move-
ment Imparted to the lever I will impart lon-
gitudinal movement to the collar H to permit
the longer arm of the levers F to separate for
the advance or forward movement of the tube
I, or to be forced inward to cause the tube E
to retreat—a mechanism common in this class
of machinery, and for which any of the known
mechanisms may be substituted. The wire
~extends longitudinally through the tube E,
and when grasped by the tube, as before de-
scribed, will partake of the revolution of the
mandrel. Intermittently a longitudinal feed-
ing movement is imparted to the wire, such
feeding movement occurring when the tube E is
moved forward toopen the jaws orchuck. The
feeding device by which the wire is so intermit-
tently advanced consists of a grasping-head, 17,

cencentric with the mandrel, and in rear of its

rear end, the said head arranged to slide upon
a bar, M, below, parallel with the mandrel.
To this head a reciprocating movement is im-
parted by means of a cam (here represented as
a rib, N,) on the cylinder K,through a lever,
O, and rod P, connecting the said lever O with
The rod P works through a pro-
Jection, R, from the body of the head L. (See
Fig. 1.) The rod P extends through the pro-
jection R,and onthe rear side of the projection
a spring, 3, is arranged around the rod, one
end bearing against the projection R and the

other against a collar, T, on the rod P, the

tendency of the spring being to draw the rod
- to a bearing against the forward side of the
projection R, as seen in Fig. 1, and so that
as the rod P is forced forward its movement
will be communicated to the head L through
the said spring S, and thus produce a ylelding
forceto move the head 1.5 so that if, perchance,
anything should interfere with the advance of
the feeding-head I/, the spring S8 will yield,
and thereby prevent a possible break or injury
to the feeding apparatus. |
Thefeeding-headis of peculiar construction,

_and is illustrated in Figs. 6, 7, 8, and 9. The

head L/ consists of a cylinder, d, arranged in
the head L/, and so that it may revolve freely
~ therein. This cylinder is constructed with an
annular flange, ¢, on the forward side, and a
similar flange, f, on the rear side, so that the
~cylinder is held in its place in the head, yet

~ free to revolve. In the forward side of the
head, and between it and the flange e, 1n ¢on- |
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centric grooves, (see Figs. 8 and 9,) I arrange
a series of spherical balls, ¢, (see Figs. 6 and
8,) which produce an anti-friction bearing be-
ween the flange ¢ and the head. =
Concentrically through the cylinder d is an
opening, h, somewhat larger than the wire to
be fed. In the cylinder snrrounding this ap-
erture several longitudinal grooves ¢ are
formed, the grooves deepening radially from
the rear forward. Iprefer four such grooves,

and in each I arrange a spherical ball, 7, and

forward of each ball I introduce a spring, m,
one end of the spring taking its bearing at the
forward end of the grooveand the other against
the ball, so that the tendency of the spring is
to force the balls rearward. In their normal
condition they are at the extreme rear posi-
tlon, as seen in Fig. 6, and as also seen in Fig.
7, where the balls lie substantially in contact
with each other. Opposite balls are distant
from each other less than the diameter of the
wire to be used.

rear side forward and between the balls. In

such advance movement of the wire the springs.

yield and the balls move forward under the
action of the wire, and so as not to interfere
with snch forward movement of the wire.

- When the wire is properly introduced throngh

the mandrel, the feeding device is ready for
operation. _
in Fig. 1, to its extreme point, then in due
time advances. The balls lie in close contact
with the wire and forward of their extreme
rear position, and also in contact upon their
opposite side with the bottom of theirinelined
grooves 4, and so that as the head advances
the balls, owing to the ineclination of the
grooves, are forced bard upon the wire to

produce a grasping effect, which will cause -

the wire toadvance with the head until the
feed is completed, as indicated in broken
lines, Fig. 1. Then the head retreating, the
springs readily yield, to permit the balls to
fall back in their grooves, away from forcible
contact with the wires, and ready for a grasp
upon the wireatthenextadvance. Thegrasp-
ing-balls yield instantly upon the commence-
ment of the return of the head, and because of
their spherical shape, permitting them to roll
in any direction, they move overthe wire with
little or no friction, but are always in position
for instantaneous grasp upon the movement
of the head in the forward or advancing direc-
tion. This feeding device is applicable in
many classes of machinery where wires or rods
are to be fed in the direction of the length of
the wire. The rotation of the cam-cylinder K
1s timed so that the chuck opens so soon as
the work shall have been performed upon the
wire, the feed thereadvanced to present anew
length of wire,and the chuck regrasp the wire
before a second operation commences. As

here represented such rotation is 1mparted
to the cam by a worm, U, on the mandrel B,
(see Fig. 1,) working into a corresponding
worm - pinion, V, on a vertical shaft, W,

It 18 moved rearward,as indicated.

75
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The wire is introduced

through the opening in the cylinder from the 90
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which carries a worm, n, working into a cor-

cylinder K so slow that a very considerable

portion of the time may be given to the work

upon the wire, and the shape of the ribs J N

10

15

20

such that the action to produce the grasp
upon the chueck and of the feed are quick,
and occupy but a fractional portion of a revo-
lution of the cam K. -

It is many times desirable to stop the feed

without stopping the revolution of the man-
drel. Tothisend I form the screw-gear » as

apart of a hub, £, loose on the shaft L, and
on the shaft L is a clutch, %, arranged to slide
longitudinally on the shaft andengage or dis--
engage the bub .

‘ This elutch 1s provided
with the usual spline between it and the shaft
L.(not shown,)so that the shaft L must partake
of the movement of the clutch %. 1f the
clutch be disengaged, as seen in Fig. 2, then

‘the gear R will simply turn loosely on the

ment with the hub ¢, then the shaft L, with its.
cam-cylinder K,will partake of the revolution
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shaft; but if the chuck be thrown 1nto engage-

of the hub 7. | |

A hand-lever, v, is provided by which the
clutech may be readily thrown into or out of
engagementat the convenience of the operator.

As a support for the end of that portion of
the wire which projects from the chuck, I
provide anadjustable center,2, concentrie with
the chuck, (see Fig. 1.) which corresponds to

and operates substantially like the back cen-
ter in a lathe. ~ _ |

The cutting down of the wire 18 made by
means of a grinding-wheel, 3. 'This wheel is
arranged upon an arbor, 4, supported inbear-

ings 5, and to which revolution is imparted
by means of a pulley, 6, on the said arbor,the-
axis of the said arbor and grinding-wheel, as

here represented, being parallel with the axis
of the mandrel carrying the wire.
ings 5 are formed as a part of a transverse

slide, 7, arranged on a second slide, 8, which-

in its turn is arranged in transverse guides 9,
the gnides being of dovetail form, as seen 1n
Fig. 2, so that the slide 7 may move on the
slide 8, while the slide 8 may be moved In
cuides 9, one independent of the other, or both
together, as the case may be. The slide 7 13

advanced and retreated to bring the grinding-

wheel up toand takeitfromits work, andsuch

reciprocating movement is produced by a cain,
10, on the shaft L, (see Fig. 3,) this cam

working through a bell-crank lever, 11, and an
adjustable connecting-rod, 12, which connects

the one arm of the bell-crank lever directly to-
the slide 8, on which the slide 7 is arranged.
. Thus as the shaft L revolves a single forward-

and-back movement will be imparted to the
slide 8 and the grinding-wheel 3, the said cam

10 being timed to make the advance and re-

treat of the grinding-wheel while the chuck
holds the wire, so that a length of wire having
been been properly presented and supported

in front of the grinding-wheel, the grinding- .

“wheel,

The bear-

o

~wheel will bé gl‘adua]]y advanced to the wire.

The wire revolving rapidly,and the wheel also

revolving, the wheel will reduce the wire asit

advances, and then, when reduced to the re-
quired extent, the wheel will retreat, leaving
the wire free to be cut off and advanced for
the next operation. The shape of the periph-
ery of the wheel transversely must be accord-
ing to the shape required to be produced upon
the wire. | o

In making clock-pinions such as seen in ¥ig.
5, the work on the wheel is best performed as
indicated in Fig. 11, the wheel being 1n width
corresponding to the length between one end
of one pinion-blank and the opposite end of
the next. 1In TFig. 11, 12 represents the pin-
ion-blank; 13, the portion of the arbor at one
end which has been previously formed. 14
represents the end of the next pinien, the
space between 12 and 14 being the work of the
As before described, the wheel ad-
vances and reduces the wire between 12 and
14, and this space is in length equal to the
portion of the arbor on the side of the pinion-
blank opposite 13, and to the portion of the
arbor of the mext pinion corresponding to
the portion 13 of the first. The wire thus
reduced between 12 and 14 1s then cut, as
indicated at 15, -separating the completed
pinion - blank from the body of the wire
and leaving the forward end of the arbor of
the next pinion projecting. Then the wire
advances the length of one arbor to the back

center, and then the wheel again advances

to reduce the wire as before. The grinding-

70

{5

30

35
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100

wheel is thus working on two arbors at the

same time. After the grinding-wheel has done

its work it becomes necessary to cut the fin-
ished portion or blank from the body of the
wire. Todo this I preferably employ a grind-
ing-wheel, 16.
upon an arbor, 17, in bearings 18, and rapid
revolution imparted thereto through a pulley,
19, on the cutter-arbor 17. 'T'he cutter-bear-

This grinding-wheel ts hung

105

ITO

ings, as bere represented, are arranged in a

tool-post, 20, similar to that emplioyed for car-
rying atool in metal lathes. "T'his tool-post 1s
fixed to the upper end of one arm, 21, of a le-
ver hung upon a shaft, 22, below the bed of
the machine. (SeeI'ig. 13.) Theseccond arm,
23, of the said lever extends into engagement
with a cam, 24, on the shaft I, and so that by
the rotation of the shaft L. a vibratory move-
ment is imparted to the arm 21 at right angles
to the axis of the wire, and so as to advance

the cutting-wheel 16, as seen 1n-broken lines,

Fig. 13, and withdraw it. The shape of the
periphery of the cutting-wheel should be made
corresponding to the cut required. As indi-
cated in Fig. 11, thé edge should be of in-
verted-V shape, so as to produce a pointed
termination at both ends of the arbor. The
advance of the catting-wheel 16 occurs after
the grinding-wheel shall have finished its work.

IT5

120

123

130

The cutting-wheel, so advancing, cuts off the

finished blank, then retreats, and the wire

then fed, the grinding-wheel 3 advances to




- grinding-wheel, so that its periphery will ad-

IO

I8
-such advance being to the extent of the wear

20
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repeat its work, the cutting-wheel then ad- |
vaneing as the

grinding-wheel retreats, and
then the grinding-wheel retreats, as before de-
seribed. The surface of the grinding-wheel
will necessarily wear away in performing the
work upon the wire. It becomes necessary
therefore .to provide an adjustment of the

vance to the same point with relation to the
wire, in order that the reduction on suc-
cessive blanks may be constant. In making

such adjustment of the wheel I have found the

best results attained by a gradual advance of
the wheel toward the axis of the mandrel be-
tween each operation of the grinding-wheel,

of the grinding-wheel, and as in different
wheels, or in different parts of the same wheel,
the wear will vary, I provide a device which
will travel across the face of the grinding-
wheel and take therefrom a predetermined

~depth equal, at least, to the greatest possible

wear 1n a single operation, and then advance
the grinding-wheel between successive opera-
tions to the extent of this reduction of the
wheel; but before desceribing the device for
positively reducing the wheel I will deseribe
the advance of the grinding-wheel, presup-
posing a constantor uniform wear of the wheel.
In the slide 8 a leading-screw, 25, is arranged

parallel with the guides on which it,as also on

whichtheslide 7,moves, and this leading-screw
works through a nut, 26, on the slide 7, 80
that a rotation of the leading-screw will im-
part to the slide 7 a movement in the direc-
tton of the axis of the screw Independent of
the slide 8, and to the extent of such rotation
of the leading-screw. The leading-screw is
fixed In bearings in the slide 8, and so0 as to

‘partake of the longitudinal movement of the
said slide 8. At the front end of the slide 8,

and In bearings therein, is a vertical worm,

27, which works into a worm-pinion, 28, on

the leading-screw 25. (See Fig. 2.) This

worm also moves with the slide 8, and on the

shatt of the worm 27 is a toothed ratchet, 29.
Loosely on the axis of the ratchet 29 a lever,
30, 18 hung, (see Fig. 1,)and so as to swingin
a horizontal plane eoncentriec with the ratchet

29. Upon the lever 30 is a pawl, 31, adapted

to work into the teeth of the ratchet 29, and
on the slide 8 is a stop-dog, 32, adapted to
engage the teeth of the ratchet. To the bed
of the machine a rod, 33, is hung by one end,
as at 34,the other end hung to the lever 30, as

~at 35. The rod 33 being fixed, it follows that
- as the slide 8 moves in one direction—say in-

65

ward—--as seen in broken lines, Fi
o2 will hold the ratchet 29, while the pawl 81
will fall back over the teeth of the ratchet and
make a new hold upon the ratehet. Then as
the slide returns the pawl 31 will hold the
teeth 1t has engaged,and impart corresponding
rotation to the wheel 29,and that rotation will
be communicated to the leading - screw 25
through the worm 27 and the gear 28 on the
leading-screw. This leading-screw being en-

g. 1, thedog |

| the wheel.

gaged with the slide which carries the grind-
ing-wheel, will therefore impart an advance

movement to the grinding-wheel slide to the 7o

extent of the rotation of the leading-serew,and
the extent to which the grinding-wheel is thus
advanced may be varied by adj usting the con-
nection between the rod 33 and the lever 30, a,
slide in the lever being provided for this pur-
pose,and isa well-known adjustment; but when
once set this adjustment would be constant and
the wheel would advance to the same extent, af-
ter each operation, and this would be sufficient;
adjustment were the extent of wear upon the
grinding-wheel radially the same at each oPp-
eration; but inasmuch as such wear will vary
to a considerable extent, I provide a device
to work across the face of the wheel and re-
move therefrom a portion radially equal to
the extent of the greatest possible wear.
This device I will now proceed to describe.
Above the grinding-wheel 3 is a horizontal
arm, 56, parallel with the axis of the grind-
ing-wheel. The arm extends from a sleeve,

37, arranged as a slide on a vertical post,

45, rigidly fixed to the carriage which car-
ries the grinding-wheel. Beneath the arm
36 is a lever, 38, hung upon a fulerum at 39,
and so as to swing in a vertical plane parallel
with the arm 36. On the lever 38 is a slide,
40, adapted to be moved back and forward
thereon. On the bar 36 is a guide, 41, the
lower edge of which corresponds to the shape
which is required for the periphery of the
wheel, and on the upper side of the slide is
a point, 42, which works against the under
edge of the guide 41, and so that as the slide

moves back and forth on the lever 38 the le-

ver and the slide will be depressed or rise, as
the case may be, to conform to the shape of the
working-edge of the guide 41. The free end
of the lever 38 is supported by a Spring, 43,
to hold it up against the guide, but yield for
the depression of the guide. In the under
side of the slide 40 a carbon, or what is com-
mouly called *‘black diamond,’’ is fixed, as at
44, and so that as the slide moves over the pe-
riphery of the wheel the carbon will come in
contact with the surface of the wheel and eut
therefrom to the extent required. A recipro-
cating movement is imparted to the slide 40
by means of a cam, 46, on the shaft L, work-
ing through a lever, 47, and connecting-rod
43, so that at the proper time in the operation
of the machine—say while the grinding-wheel
1s retreating, and before it has advanced—
the slide 40 is moved across the face of the
wheel, as indicated in broken lines, and re-
turned. The carbon working upon the surface
of the grinding-wheel cuts therefrom to the
extent for which the carbon may be set, and

1n a shape corresponding to the guide 41, In

order that the carbon may dress the grinding-
wheel after each operation of the grinding-

wheel on the wire, a downward feed is given
to the arm 36 and the carbon to the extent
required for each operation of the carbon u pon
- This downward feed is produced
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a revolving cutting or grinding wheel, 16; but

from the leading-screw 25 by means of a gear, ]
49, on the leading-screw at the hack of the | it will be readily seen by those skilled in this
machine, which works into a corresponding class of machinery that a cutting-tool may be 7o
- gear, b0, htmg upon the slide 8, in which the. substituted for the grinding- wheel in the same
5 ]eﬂdmﬂ -screw is fixed. The gear b0 is fixed | tool-post, and -1n like manneér as a cutting-tool
upon the shaft 51, which extends through the | is introduced into the tool-post of a lathe, and
~arm 52, which suppm ts the gear 50, and for- | in like manner adjustable; but in the use of
ward through a portion of the slide which | such a cutter it is desirable that it have also a 75
carries the grinding-wheel, and on the shaft | longitudinal movement. To thisend the lever

10 81 18 a bevél-pinion, 53, engaged- with the | 21 23. which carries the tool-stock, is arranged
shaft 51 by a common spline arrangement, so | upon the shaft 22, so that it may receive a Cer-
‘that the pinion 53 is free to move longitudi- | taln amount of lonmtndlnal movement. The
nally on the shaft 51, yet so engaged as to par- | shaft 22 is fixed and rigid, the lever rocking 3o

‘take of the revolution of the shaft 51. The | thereon, 58, Fig. 10, representing the hub of
15 pinion 53 works into a- corresponding bevel- | the lever. On the shaft is a fixed cam, b9,
pinion, 54, on the lower end of avertical lead- | against which a stud, 60, on the hub of the
-ing-screw, b55. This leading - serew is sup- | lever works, and 80 that as the leveris rocked
ported at its lower end ina bearing, 56, ex- | upon the shafs to advance the. cutter the cam 85
tending from the grinding-wheel slide, and at | will force the lever longitudinally on the shait

20 its upper end works through a nut, 57, fixed | 22 to the extent of the piteh of the cam and
to the sleeve 37, that carries the carbon-hold- | against the pressure of a spring, 61. The ex-
er, so that the rotation of the leading-serew 55 | tent of movement of the eam gives the longi-

~will raise or lower the sleeve 37, according to | tudinal movement required f01 the operation go
the direction in ‘which the lemdlnﬂ* -SCrew 18 of the cutter. The spring 61 returns the lever

25 turned. as the cutter retreats.

- Inthe working of the mfzchlue the leading- While I prefer the feed which I have de-
screw 1s turned, tthUﬂh the gearing deserlbed scribed to advance the wire or rod, it will be
so as to lower the sleeve 37 and the carbon- | understood that any of the intermittent feeds 05
holder connected therewith. The gearing and | may be substituted theretor,

30 the leading-screw 55 are such with relationto | I claim— | |
the leadmﬂ -serew 25 that the carbon will be 1. Theherein-described feed for wire orrods,
forced down ward to the same extent that the | consisting of a head arranged for Jongitudinal
slide carrying the grinding-wheel 18 moved movement and constructed with an opening roo

~ forward, so that, suppose, for illnstr ation, the lonn*ltudmally through it for the passage of the

35 m{mnnum wear upon the grinding- Wheel at | wire or rod, and also constructed with longi-
each operation to be one ten-thousandth of an | tudinal grooves in said opening, the grooves
inch, the advance movement of the slide 7,car- | deepening radially in the direction of the ad-
rying the grinding-wheel, will be one ten-thou- | vance movement of the head, and a ball ar- 105
sandth of an inch, and the descent of the car- | ranged in each of the said grooves, substan-

10 bon will be also one ten-thousandth of an | tially as described, the said balls ada}pted un-
inch; hence as the carbon travels across the | der the advance movement of the head,to 1m- .
face of the grinding-wheel it will reduce the | pinge upon the rod, and to release the rod on

surface of the grinding-wheel to the extent of | the retreat of the head. IO
one ten-thousandth of an inch, minus, of | 2. In a machine for producing articles from

45 course, the depth which shall have been re. | wire or rods, the combination of a revolving
moved in the grinding operation, and thus the | mandrel, thr ough which the said rod or wire
periphery of the grinding-wheel will always | passes, the said mandrel provided with a chuck
bear the same relation to the surface to be | adapted to grasp and release the said rod, are- 115

- ground. If the surface of the grinding-wheel | ciprocating feeding-head arranged in a}zlal

zo is to be straight across the face of the wheel, so | line with the said mandrel, a cylin’der in said
that no up or down movement is required for | head, arranged to revolve therein concentrie

 the carbon, the arm or lever which serves as | with the axis of said mandrel, the said cylin-

a guide for the movement of the carbon may | der having an axial opening through 1t corre- 120
be fixed and stationary. Thisdeviece for gradu- | sponding to the axis of the mandrel, the said

t5 ally advancing the grinding-wheel and for cor- | cylinder constructed with longitudinal grooves
respondingly dressing its face may be em- | in the opening through the head, the said
ployed in other grinding-machines where the | grooves deepening radially from the rear end
work of the grinding-wheel is intermittent— | forward, and a ball in each of said grooves, r2;
that is to say, where there i1s a. lapse of time substa,ntlally as and for the purpose described.

60 between successive operations of the grinding- 3. In a feeding-head for wire or rods, the
wheel sufficient to give time for the travel of | eylinder d, arranged for free revolution, and
the carbon across the face of the grinding- | constructed with an opening concentrically
wheel. T do not therefore wish to be under- | through it for the passage of the wire, the 130
stood as limiting this part of my invention to | eylinder constructed with an annular flange

65 the breaking down or reducing of metal wire | upon its forward end against that side of the
or rods. head, the head and ﬂange each constructed.

I have 1epmsented the cuttmn off device as |

with a corresponding concentric groove, a se-
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- 1n the said grooves forward of the balls, sub-

20

25

35

40

- to automatically impart reciprocating move-

50

55

B¢

‘Structed with longitudinal grooves in the open-

the combination of a grinding-wheel, a slide

ries of balls, g, in said groove, the said head | ward or drawn from the said wheel, according

provided with-a gripping device to engage
and.release the rod to be fed, substantially as |
described. | . |

4. In a feeding-head for wire or rods, the
cylinder d, arranged for free revolution, and
constructed with an opening concentrically
through it for the passage of the wire, the cyl-
inder constructed with an annular flange upon
1ts forward end against that side of the head,
the head and flange each constructed with a
corresponding concentric groove, a series of
balls, g, in said groove, the said cylinder con-

ing through the said cylinder deepening radi-
ally from the rear toward the forward end, a
ball, /, in each of said grooves, and a spring

stantially as deseribed.

5. In amachine for grinding metal surfaces,
the combination of arevolving grinding-wheel,
a slide carrying said grinding-wheel, arranged
upon a second slide, said second slide arranged
to reciprocate in a path at right angles to the
ax1s of the grinding-wheel, the said grinding-
wheel slide arranged upon the second slide to
move in a path parallel with the path of said

second slide, a leading-serew in said second
slide working through a nut on the grinding-
wheel slide, and mechanism,substantially such
as described, to impart rotation to said lead-
ing-screw,substantially asspecified,and where-
by the said grinding-wheel and its slide may
receive a certain extentof advance movement
Independent of the advance and retreating
movement imparted to it by the movement of
sald second slide. |
6. In a machine for grinding metal surfaces,

arranged In guides substantially parallel with
the face of said grinding-wheel, the said slide
provided with a cutter adapted to operate upon
the face of the wheel, the slide carrying the
cutter also adapted to receive an intermittent
movement toward the grinding-wheel, and
mechanism, substantially such as described,

ment to said slide, whereby said cutter will
be caused to pass across the face of the grind-
1ng-wheel, and also to impart an intermittent
movement to the sald slide, earrying the cut-
ter toward the face of the grinding-wheel, sub-
stantially as described. | |

7. In a machine for grinding metal surfaces,
the combination of a grinding-wheel, a recip-
rocating slide arranged on a guide across the
face of the said grinding-wheel, said slide car-
rying a cutter adapted to bear upon the face
of sald wheel, and mechanism, substantially
such as described, to impart an intermittent
feed to said cutter-carrying slide toward the
sald wheel, the said guide constructed to per-
m1t 1ts radial movement toward and from said
grinding-wheel, and a cam over said cutter-
carry:ng slide, substantially as described, and
whereby the said cutter will be advanced to- |

to the shape of the said cam.
8. Ina machine for grinding metal surfaces,

arranged in guides, the slide 7, arranged on
said slide 8 and in guides parallel with the
movement of said slide, a revolving grinding-
wheel, 3, arranged in bearings on said slide 7,
the axis of the said grinding-wheel at right

| the combination of the reciprocating slide 8, 7o

angles to the path ¢f the said two slides, a

leading-screw, 25, in said slide 8, a worm-gear,
23, on said leading-serew, a vertical worm, 27,
working into said gear 28, a ratchet, 29, on
sald worm-shaff, alever, 30, hung upon the axis
of said ratchet 29, a pawl, 31, onsaid lever, and
a rod, 33, one end hung in a fixed position, the
other to the said lever, substantially as de-

seribed. ; |

9. Ina machine for grinding metal surfaces,
the combination of the reciprocating slide 8§,
the slide 7, arranged on said slide 8 in guides
parallel with the movement of said slide 8, an
intermittently-rotating leading-serew, 26, in
sald slide 8, the said screw engaged with the
sald slide 7, whereby the intermittent rotation
of such screw will be imparted to said slide 7
independent of the slide 8, a revolving grind-
1ng-wheel, 3, arranged on said slide 7, the axis
of the said wheel being at right angles to the
path of movement of the said slides 7and 8, a
slide, 40, arranged above said grinding-wheel,
on a guilde substantially parallel with the axis
of thesaid grinding-wheel, and the said guide
arranged upon a vertically-guided slide, and a
vertical leading-screw, 55, in connection with
sald leading-screw 25, whereby the intermit-
tent rotation of said leading-screw 25 will be
imparted to said leading-serew b5, the said
vertical leading-screw 55 in threaded connec-
tion with the vertically-movable slide carry-
ing the slide 40, and the said slide 40 provided
with a cutter adapted to operate upon the sur-
face of the said grinding-wheel, substantially

‘as described.

10. The ecombination of a constantly-revolv-
1ng tubular mandrel, a chuck in said mandrel
adapted to engage and release a wire or rod
fed through satd mandrel, areciprocating slide,
8, ab right angles to the axis of said mandrel,
a grinding-wheel arranged upon said,slide
with 1ts axis parallel with the axis of the man-
drel, and whereby the said grinding-wheel is
adapted to be moved toward or from the axial
line of the said mandrel, an intermittently-re-
ciprocating cutter adapted to reciprocate in a
path at substantially right angles to the axis
of the mandrel, and an intermittently-recip-
rocating feed adapted to engage the wire or
rod which runsthrough the mandrel and inter-
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mittently advance the said rod, substantially

as described. | |
GEO. M. GRISWOLD.

Witnesses:
J. H. SHUMWAY,
FRED C. EARLE,
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