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head-stock 12 comprising a head-center 13,
and a tail-stock 14 comprising a tail-center
15, suitable well-known means being pro-
vided for causing approach or recession be-
tween the head-stock and tail-stock accord-
ing to the length of work and for moving the
tail-center axially for supporting the piece
of work. The work is represented as a

heavy shaft 16 between said centers.  Suit-

able means are provided for clamping the
work to the head-spindle on which the head-
center is located, as by a clamp 17 extending
from the face-plate 18 fast on the head-
spindle. The head-spindle is rotated by-a

step-pulley 19 fast thereon.

The frame has guideways 21, 22, thereon,
along which a carriage 23 is arranged to
slide lengthwise of the axes of the head and
tail spindles. The carriage has thereon a
shaft 26, arranged to be suitably driven, as
by & belt received over a pulley 27 fast on
said shaft, the shaft also having releasably
clamped fast thereon a grinding wheel 28
which, during the grinding operation, moves
with the carriage, the periphery of the
grinding wheel in the present instance coaet-
ing with the surface of the rotating work ‘for
grinding the latter. Suitable means are pro-
vided for the movement of the carriage
lengthwise of the work, exemplified as com-
prising a screw-rod 29, journaled in suit-
able bearings on the frame and having
threaded connection with the carriage by
means of a nut 30.

The screw-rod is arranged to be rotated
in opposite directions by a shaft 33, having
gears 34, 35, normally icose thereon, g clutch-
collar 86, having suitable spline and key con-
nection with said shafé. The clutch-collar
is located between said gears, the said gears
and seid clutch-collar having the coacting
teeth of clutches 87, 88, thereon.

Gears 41, 42, are fixed to said screw-shaft.
The gear 35 meshes with the gear 42. The
gear 34 meshes with an intermediate gear
43, which in turn meshes with the gear 41.
When the clutch 87 is in engagement, the
screw-rod rotates in one direction, and when
the clutch 38 is in engagement, the screw-
rod rotates in the opposite direction, where-
by the carriage is arranged tc be moved
lengthwise of the work-support in opposite
directions. i

Means are provided for automatically re-
versing the gear direction of movement of
the carriage, accomplished for instance by
means of providing the carriage with a tap-
pet-lug 45, arranged to engage tappets 46,
47, respectively adjustably secured to a tap-
pet-bar 48 shidable in bearings 49 of the
rrame. The adjustments may be made by
veaching through the front of the machine-
irame, which may be open. A socket-piece
51 1s on the tappet-bar and has a finger 52
extending therefrom. The finger is pressed

1,395,301

-011twafdly by a spring 53 in the socket of

the socket-piece against a slide-bar 54. A
fork 55 is fixed to a rock-shaft 56 and is
received in an annular groove 57 in the
clutch-collar 36. The slide-bar is articulated
with a tail-piece 59 of the fork at 58. The
slide-bar is provided with oppositely in-
clined faces 61, 62, with which the finger
coacts to push the slide-bar lengthwise in its
bearings 63, when the finger is moved off
the plane face 64 of the slide-bar into en-

gagement with either inclined face by the

tappet-bar, the spring pressing the finger
along the inclined face for imparting a quick
endwise movement to the slide-bar and a
quick engagement and disengagement of the
respective clutches. :

When the carriage moves the tappet-bar
in one direction, the clutch 37 will become
disengaged and the clutch 38 engaged,
whereas, when the tappet-bar moves in the
opposite direction, a reverse relation in the
clutches will take place. Stoppage of move-
ment of the carriage is accomplished by
means of a hand-lever 65, fast on the rock-
shaft 56, by means of which the clutch-collar
is positioned for disengaging both clutches,
in ‘which relation the finger 52 rests on the
plane 'face 64 on the slide-bar.

It is necessary for obtaining true, accu-
rate and desirable grinding, that the grind-
ing wheel be maintained in proper grinding
condition. The grinding wheel may in
course of operation become out of trus, that

'is to say, its periphery or grinding surtace

will no longer be a perfect cylinder, or the
grinding surface may in whole or in part
become polished or substantially inactive
for grinding by having.its cavities filled

with the material being ground, in either of 3

which cases it is necessary to Tepair the

grinding surface of the grinding wheel.

For accomplishing this, I provide an

abrading wheel, preferably an abrading
wheel of comparatively smail diameter, of a
texture much harder than the texture of the
grinding wheel to be trued or dressed, and
provide means for rotating said abrading
wheel at a high peripherai rate of speed,
preferably so that the abrading wheel will,
n the grinding-wheel contacting portion of
its peripheral path, move in s direction oppo-
site to the direction in which the abrading
wheel contacting portion of the periphery
of the grinding wheel moves. I prefer to
employ a carborundum abrading wheel.

I further provide means whereby relative
axial movement takes piace between the
abrading wheel and grinding wheel during
the truing or dressing operation, and I pref-
erably provide means, which may be em-
ployed if desired, whereby the grinding
wheel may be ‘dréssed during the grinding
operation.
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Referring again to Figs. 1 end 2, means 130
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are provided for adjusting the distance be-
tween the grinding wheel and the work, ex-
emplified as qccompbshed by mOLmlng the
bearings of the shaft of the grinding wheel
on 2 slide 86, adjustable crosswise of the
carriage on ouldes 67, as by means of an ad-
justing screw 68, journaled in the carriage
and having threaded comnection with the
slide by means of 2 nut 69 fixed to the slide.
A clamp-bolt 70 secures the parts in ad-
justed positions.

Ehempnﬂymg my 1“npr0ved device as ap-
plied to a grinding machine having a work-
carriage, and 1efer1ng to Figs. 8 and 4, parts
are shown similar to Figs. 1 and 2, Wlth the
difference that the work is mounied on a car-
riage so as to move lengthwise in opposite
divections with relation to the grinding
wheel, which is stationarily located, but hav-
ing ‘ldj ustment toward and from the work
by being mountﬂa on a shdﬂ to move trans-
versely to the direction of movement of the
Work-cmm@pa In this exemplification, the
paris ar cwswnaﬂ'ed by reference numerals
similar to the referenice numerals applied
to the parts in Figs. 1 and 2, bui raised to

|

20

A
the semes 100, the sc rew havmg connection
with the work- -carriage for moving the car-
riage le”lgn;hms,ﬂ of the axis of rotation of
‘he grwmng wheel, and dle tappet-bar be-
ing opera ted by the work-carriage.

1he abrading wheel of my uﬂpr@ved de-
vice is c»es;gnmed by the numeral 75. This
abrading wheel is represemea as a cylin-
drical abra wding  wheel coacting with  the
cylina rical onndmp thel

The a} ?ac-no whee! is shown relea
cured i a shaft 76, which is journ
bearing 77 comprising a bushing

- Figs. £, 6 and 7.) T

[

asably se-
aled in &
78. (See
is a split
Iis outer

5, 8 The oushmu
bhshmﬁv as shown by the split 79.
periphery ls Lafered received in a tapered |
bore 86 of the outer bearing-member. The
bushing has a threa”ea end 81, over which
2 nui 82 is recel vea for clmmpmw the bush-
ing ifirmiy in said bore. When the oushmg
is worn, it is drawn endwise by said nut for
contraciing its shafi-contacting inner _pe-

]

s0 thai an accurate ’oeduqo surface
1 the snari 76'and its bealmg may be
maintained. The bushing is pre-
rom turning by serews 83 in the

ot
[==]

outer bsaring member recelved in a slot 84
in the bushing.

55 The bearing 77 is sugwfbd to 2 support 85,
shown in the form of a bearing-ring, a set.
bolt 86 clamping the be aring-ring %o the

brading-wheel suppor rt is adjustably

to the work snooom, as by pro Vldmg
ng with a stem 87 pr O]DC\hlﬁy —

The ster is arranged to be re-

a suitable aperture 88, ez ﬂphﬁed
z8 in a Ing 89 on the tail- stock 14, in Figs.
o5 1, 2 and 5, and in a lug 189 in the tail-stock

,305,

301 o
114 in ¥ Tigg 3 and 4, the stem bemg ar-
ranged to be clamped in adju fac positions
in its bearing by means of 2 t ol 90 in
Figs. 1, 2 and 5 , and by 2 seb-bolt 180 1

Figs. 8 anq 4,

The shaft 76 is provided with an annular
shoulder 91, forming a fia nge thereon having
end bearm(r on the bushmg, for limiting end-
'mse movament of the sha {t in one direction
in the bearing. The other end o the shatt
is provided with a redaceq part forming a
shoulder 92, against Wrncn a W‘zsner‘ 98 is
received, the washer bearing against the
other end of the bushing. The abrading
wheel 75 is received between the washer 0%
and a washer 94, a nut 95 clamping the
abrading wheel to the shaft between sall
washers, being received over the threaded
end of the reduced portmn of the Shaﬂ ven-
resented as provided with a left-hand thread,
assuming that the abrading wheel is ar-
ranged to rotate in a right- hand direction.

The abrading whee! i i indicated as rotat-
ing in the direction of the arrow ¢, the
grmdmu wheel being instanced as rotating
in the direction of the arrow Z) and the work
as roaaunp in the duectio‘l of bhy ArToOW C.
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ture is free to move axially between the fields
of the electric- motor, so as to automatically
follow the lines of electric force and utilize
the motor capacity. :

If desired, the abrading wheel may be ad-
justed to contact the grinding surface of the
grinding wheel, preferably with only slight
pressure, alternately with the contacts of the

rinding wheel with the work. for maintain-
g the grinding surface of the grinding
wheel in accurate condition. :

Having thus fully described my invention,
what I claim as new and desire to secure by
Letters Patent, is:

1. In a device of the character described,
the combination of a work-support, a sup-
port for a grinding wheel, means for causing
movement between said supports lengthwise
of the axis of rotation of said grinding
wheel, an abrading wheel for truing said
grinding wheel, said abrading wheel mount-
ed on said work-support, and an electric mo-
tor mounted on said work-support for ro-
tating said abrading wheel, said grinding
wheel arranged by said movement between
said supports to be brought into coactive re-
lation with both the work on said work-sup:
port and said abrading wheel during main-
tenance of position of said grinding wheel
on itg support. :

2. In a device of the character described,
the combination of a work-support, a sup-
port for a grinding wheel, an abrading wheel
for the grinding wheel, a support for the
latter mounted on said work-support, and
an electric motor mounted on said support

_for said abrading wheel having a flexible
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drive-connection with said abrading wheel,
said grinding wheel arranged by said move-
ment between said supports to be brought

into coactive relation with both the work on -

said work-support and said abrading wheel
during maintenance of position of said grind-
ing wheel on its support.
. 3. In a device of the character described,
the combination of a rotatable grinding
wheel, a shaft, a rotatable abrading part at-
tached to said shaft for coacting with said
grinding wheel in order to surface the grind-
ing surface of said grinding wheel, an elec-
tric motor for driving said shaft, means for
fixing said shaft endwise the axes of roia-
tion of the armature-shaft of said electric
motor and said shaft being substantially co-
incident, said shafts having a flexible driv-
ing connection between them for axial move-
ments of said armature-shaft relative to said
first-named shaft, and means for causing
feeding movement between said grinding
wheel and said abrading wheel lengthwise
of the axis of rotation of said grinding
wheel. v '

4. In a device of the character described,
the combination with a work-support and
the support of a grinding wheel, rotating

1,306,381

means on said work-support for rotating the
work, means for causing movement between
sdid supports lengthwise of the axis of ro-
tation of said grinding wheel, an abrading-
wheel support provided with a stem, means
for securing said stem on said work-support,
a shaft journaled in said abrading-wheel
support, an abrading wheel secured to said
shaft, an electric motor having support on
said abrading-wheel support, and a flexible
drive - connection between the armature-
shaft of said motor and said shaft of said
abrading wheel, the said rotating means for
the work, said grinding wheel and said
abrading wheel being so related that upon
said movement between said supports said
grinding wheel may coact. with both said
work and said abrading wheel during main-
tenance of its position on its support.

5. In a combined grinding and truing ma-
chine, the combination of a work-support, a
grinding-wheel support, an abrading-wheel
support, means for adjustably securing said
abrading-wheel support to said work-sup-
port, a shaft journaled in.said abrading-
wheel support, an abrading wheel secured
to said shaft, dn electric motor supported
by said abrading-wheel support, and means
for causing movement between said work-
support and grinding-wheel support length-
wise of the axis of rotation of said grinding
wheel for coaction of said grinding wheel
with the work on said work-support and
with said abrading wheel during mainte-
nance of position of said grinding wheel on
its support. _

6. In a combined grinding and truing ma-
chine, the combination of a work-support, a
grinding - wheel support, a grinding wheel
thereon, & support for a rotatable abrading
part, a rotatable abrading part thereon,
means for adjusting said grinding wheel and
said rotatable abrading part in directions
transverse to the axis of rotation of the work
at opposite sides of the lines of contact be-
tween the grinding wheel and the work and
between the rotatable abrading part and the
grinding wheel, in order to locate the pe-
ripheries of said work and said rotatable
abrading part at the ¢ylindrical projection
of said grinding wheel, and means for caus-
ing movement between said supports length-
wise of the axis of rotation of said grinding
wheel for causing alternate contacts between
the grinding wheel and the work and be-
tween the rotatable abrading part and the
grinding wheel during maintenance of po-
sition of said grinding wheel on its support.

7. In a combined grinding and ¢truing ma-

-chine, the combination of a work-support,

rotating means thereon for rotating the
work, a support for a grindiiig wheel, ro-
tating means therson for said grinding
wheel, a rotatable abrading part mounted on
said work-support and arranged for coac-
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tion with said grinding wheel, means for ro-
tating said rotatable abrading part, and
means for causing movement between said

_supports lengthwise of the axes of rotation

of said first two named rotating means for
Selectively causing coaction between said ro-
tatable grinding wheel and said rotatable
work and between said rotatable abrading
part and said rotatable grinding wheel while
maintaining the axes of rotation of both
said work and said grinding wheel at proper
distance from each other for coaction be-
tween said grinding wheel and said work.
8. In a combined grinding and ttuing ma-
chine, the combination of a work-support,

- rotating means thereon for rotating the
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work, a support for a grinding wheel, ro-.

tating means for said grinding wheel, a ro-
tatable part mounted on said work-support,
rotating means for rotating said rotatable
abrading part, and means for causing move-
ment between said supports lengthwise of
the axis of rotation of said grinding wheel
for selectively causing coaction between said
rotatable grinding wheel and said rotatable
work and between said rotatable abrading
part and said rotatable grinding wheel while
the angular-relations and distances between
said axes of rotation are maintained. ‘

9. In a combined grinding and truing ma-

-chine, the combination of a work-support,

rotating means thereon for rotating the

- work, a support for a grinding wheel, ro-

tating means thereon for said grinding
wheel, a rotatable abrading part mounted
on said work-support and arranged for co-
action with said grinding wheel, an electric
motor mounted on said work-support for
rotating said rotatable abrading part, and
means for causing movement between said
supports lengthwise of the axes of rotation
of said first two named rotating means for
selectively causing coaction between said ro-

tatable grinding wheel and said rotatable -

work, and between said rotatable abrading
part and said rotatable grinding wheel.
10. In a combined grinding and truing
machine, the combination of a work-sup-
port, rotating means thereon for rotating
the work, a support for a grinding wheel,

‘rotating - means thereon for said grinding

wheel, a rotatable abrading part mounted
on said work-support and arranged for co-
action with said grinding wheel, an elec-
tric motor. mounted on said work-support
for rotating said rotatable abrading part,
means for causing movement between said
supports lengthwise of the axes of rotation
of said first two named rotating means for
selectively causing coaction between said
rotatable grinding wheel and said rotatable
work and between said rotatable abrading

part and said rotatable grinding wheel, the
axes of rotation of said rotatable abrading
part and the armature shaft of said electric
motor being substantially parallel, and flex-
ible driving connection between said arma-
ture shaft and said rotatable abrading part.

11. In a device of the character described,
the combination of a work-support, a sup-
port for a grinding wheel, an emery grind-
ing wheel on said last-named support, means
for causing movement between said supports
lengthwise of the axis of rotation of said
grinding wheel, a carborundum abrading
wheel mounted on said work-support, said
carborundum abrading wheel having a tex-
ture much harder than the texture of said
grinding wheel, said grinding wheel ar-
ranged by said moveent between said sup-

" ports to be brought into coactive relation se-

lectively with the work on said work-sup-
port and with said carborundum abrading
wheel during maintenance of position of
said grinding wheel on its support.

12. In a device of the character described,
the combination of a work-support, a sup-
port for a grinding wheel, an emery grind-
ing wheel on said last-named support, means
for causing movement between said sup-

ports lengthwise of the axis of rotation of

said grinding wheel, a carborundum abrad-
ing wheel mounted on said work-support,
said carborundum abrading wheel having a
texture much harder than the texture of said
grinding wheel, and constructed and ar-
ranged whereby to draw foreign substances
out of the recesses in the grinding surface
of said grinding wheel, for the purpose de-
scribed.

13. In a device for truing and dressing
grinding wheels, the combination of a work-
support, rotating means thereon for rotat-
ing the work, a support for a grinding
wheel, rotating means thereon for said grind-
ing wheel, a rotatable abrading part mount-
ed on said work-support and arranged for
coaction with sald grinding wheel, means
mounted on . said work-support causing
maintenance of rotation of said abrading
part, and means for causing movement be-
tween said supports lengthwise of the axis
of rotation of said grinding wheel for caus-
ing alternate coaction between said rotatable

grinding wheel and said rotatable work and

between said rotatable ‘abrading part and

.said rotatable grinding wheel.

. In testimony whereof T have hereunto
signed my name in the presence of two sub-
scribing witnesses.
EDWARD R. CONNERS.
Witnesses:
Mavrice StTEINBERG,
Treresa M. Sirner,
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