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UNITED STATES PATENT OFFICE.

PHILO MALTBY, OF CLEVELAND, OHIO.

MACHINE FOR GRINDING DRILLS.

SPECIFICATION forming part of Letters Patent No. 262,074, dated August 1, 1882,
| | | Application filed April 21, 1882, (No niodel.) |

To all whom it may concern :

Be it known that I, PaILo MALTBY, a citi-
zenof the United States, residing at Cleveland,
In the county of Cuyahoga and State of Ohio,
have inventedcertainnewand useful Im prove-
ments in Machines for Grinding Drills; and I
do declare the following to be a full, clear, and
exact description of the invention, sach as will
enable otbers skilled in the art to which it aP-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to the letters and figures of reference marked
thereon, which form a part of this specification.

My invention relates to a tool-grinding ma-
chine; and the novelty cousists in the con-
struction, various adjustments, and Arrang e-
ment of parts, as will be more fully hereinafter
set forth, and specifically pointed out in the
¢laims.
Amongothers,theobjectsoftheinvention are
stated to be: first, to furnish a grinding-wheel
which may be adjusted horizontally in a direct
line in relation to the tool or other device in
the chuck, and to give said grinding-wheel a
multiple adjastmentin relation to the chuek or
tool, as may be desired ; second, to provide a
novel construction of a chuck or tool-holder
having efficient means for presenting different
surfaces of the tool to the grinding-wheel, as
occasion may require, at the will of the oper-
ator; third, to furnish a novel eccentric move-
ment by means of which the tool may be

quickly changed from one position to another
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In relation to the grinding-wheels at the will
of the operator; and, fourth, to provide for the
tool-holding device or chuck a horizontal di-
rect adjustment, a rotary adjustment, and a
means for presenting the tool in relation to the
grinding -wheel as the service may require ;
fifth, to provide a guideway for the tool-hold-
Ing carriage, said carriage being held by fric-
tion and adapted to allow the operator to pre-
sent the tool or other device to the grinding
or polishing wheel at any angle at will by rea-
son of the mapy adjustments; sixth, to pro-
vide a grinding-wheel which locks itself au-
tomatically upon the main shaft as it may be
revolved in either direction, and is readily re-
moved elther from its shank or the shaff, as
will be shown. |

With these objects in view the invention

consists in the several devices which are fully -
represented 1n the accompanying drawings,

which form a part of this specification, and in
which— . -
Iigure 1 represents a general perspective

view, looking from the rear, of my invention

with the guide-disk removed ; Fig. 2, a verti-
cal section of the tool-carrying device and car-
ringe ; Ifig. 3, a vertical section of the main
shatt and its bearings, the pulley, and grind-
ing-wheel; Fig. 4, a side view of the carriage
and a portion of the frame forming the main.
shaft bearing, showing the lever for operating
the same ; Fig. 5, a detached view of the gunide-
rest; I'ig. 6, an end view of the cam-chuck:
Figs. 7 and 8, detailed views of the grinding-
wheel, hub, and its attachments; Fig. 9, a
view showing the device for taking up lost
wear in the carriage-frame ; Fig. 10, a sectional
view of the grinding-wheel and its attach-
ments; Fig. 11, a perspective view of the tool-
holding device and its carriage; and Fig. 12, a
side elevation of a portion of the carriage-frame
and guideways, showing the hinged joint and
means for manipulating the carriage.

Referring to the drawings, A indicates a
proper: base, to which is rigidly secared a ver-
tical standard, A’. A sleeve, B, upon this
standard A’, which is adjustable thereon, car-
ries a horizontal arm, B/, upon which recipro-
cates a carriage, C, having socketed therein a
frame, C’, in which is journaled the main or
pulley shaft D. This arm B’ is provided with
longitudinal rib B?, which operates in a recess
in the carriage C and prevents the rotation of
sald carriage upon said arm,while it allows free
longitudinalmovement., Theframe C’isadjust-
able by rotationin itssocket,and the grinding-
wheelisheldat any desired angle by set-screwe'.
This main-shaft bearing C O/ may be locked at
any desired location upon the arm B’ by means
ot a set-screw, ¢, operated by a lever, ¢?, and
when such means isreleased this bearing may
be adjusted horizontally by means of a erank-
lever, I, pivoted upon the sleeve B, to which
lever is pivoted a rack-bar, E/, which engages
with a screw or pin or lug, ¢, upon the car-
riage O, o

The pulley F' may be secured to or released

6c

75

30

35

go

95

I00



10

20

25 1

30

35

4.0

45

50

55

from the main shaft D by meansof a set-screw,
7, having a diamond point, /7, said point bear-
ing upon a corresponding beveled surface, I*,
of a pin, %, having its end hollowed out to fit
the radius of the shaft, and adapted to be forced
into embracing contact with the said shait as
the serew f istorced inward,asshownin Fig.d.

The grinding-wheel G is provided with a
hub, G/, and a flange, G2, having beveled sur-
faces ¢, as shown,in the juncture of which are
Jocated apertures ¢/, in which .operate pins A
upon the shank H of the hub, to which the
«aid flange G2 may be locked at will by a set-
screw, I/, This shank H upon 1its outer end
also carries inclines ¢% upon which operates
the pins &’ on the shaft D, and said shank 1S
provided with apertures A% which extend
through the shank longitudinally, and through
which the pins d’ upon the shatt operate, the
said pins impinging upon said inclines as the
wheel is revolved in either direction and lock-

ing the wheel upon the shatt. The shank H-

is passed through the hole in the center of the
orinding-wheel and the flange G? placed in
yosition, the pins & upon the said shank pass-
ing through the longitudinal aperture ¢’ in
said flange. The wheel is then put onto the
shaft, the pins & passing through the longi-
tudinal apertures 2* in the shank H. As the
shaft is rotated in either direction the cen-
trifugal force of the wheel locks it to the shank
and the shank to the shaft Ly means of the
pins b and d’, impinging respectively upon
the inclined surfaces ¢ and g¢°

In a socket in the standard A rotates a post,
I, which may be held in any position by a set-
screw, 2, and which is provided with means
i’ ¢ # 44, as shown in Tig. 2, for compensating
for wear,

To the post I is hinged and held by fric-
tional contact a frame, I, which provides
ouideways k for the chuck-frame carriage,
which will be described herecinafter. ‘Lhe
frame K may be held at any desired position
by tightening the bolt &k, which forms a pivot
for said frame and allows the operator to 0s-
cillate it, as occasion may require, in either di-
rection and at any angle in order to bring the
tool and wheelinto the desired relation to each
other. A set-serew, L’ in the top of the frame
K also serves to hold said frame at any desired
position. The hinged joint between the post
and frame permits an adjustment of the tool-
holder rotarily in an upright plane.

A ecarriage, M, embraces the frame K by
means of the hooked arm m, and lost wear is
taken up by means of screws m/, having dia-
mond points m? and pins m?, which bear by
{rictional contact upon the sides of the guide-
rails as the screws m/ are forced in, as shown
in Figs.9 and 11. To this carriage is pivoted
a pitman, m*, whicl is ccnnected to a crank-
lever,m®, the pivoted point of which 1s secured
to a clamp-cluteh, mS which may be adjusta-
bly secured to either guide. Within a stand-
ard, M2, rigid with the carriage M rotates the

262,071

nost M3, carrying the cylinder M’. in which
rotates a sleeve, N, having a screw-threaded
portion, #, to which is secured the removable
cap N'.

A spring, #/, serves to force a mandrel, O,
constantly in one direction, the said mandrel
being secured to the chuck-clamp N by means
of a binding-screw, #°, a3 shown in Kig. 2.
The post M3 rotates in the standard Mz, and
is lLeld at any desired angle therein by set-
serew m’. The mandrel is provided with a
feather-lug, ¢, which prevents its rotation in
the sleeve ; but the mandrel has limited free
longitudinal movement in the sleeve and the
sleeve a rotary movement in the cylinder, when
desired, to allow the operator a greater facility
for presenting the tool or other device to the
egrinding-surface. |

The chuck-clamp N2 embraces and confines
the chuck or tool-holder P>, which may be of
any desired construction, and said chuek 1s
provided with a double peripheral cam-disk,
R, {see Fig. 11,) which may be removed read-
ily and another replaced, as the kind of tool
to be operated upon may suggest. Asshown,
the cam-disk R is adapted to the grinding ot
a two-lipped tool. This cam-disk R, by its cam-
faces, operates upon a friction-roller, %, or
equivalent device, which not only serves as a
means for reciprocating the mandrel and al-
lowing aready manipulation ot the chuck, but
acts as a stop, after the cam-shoulder has
passed it, to prevent a reverse movement of
the tool.

Upon an arm, T, is secured a guide-disk, T/,
(sce Figs. 2 and 11,) having differential-sized
and suitably-arranged apertures ¢, which serve
as a steadyrest to hold the drill on a perfectly
central position during the grinding operation
and to accommodate drills of different sizes.

The tool having been inserted in the chuck
and through the proper aperturein the guide
T, the frame K is tilted to a proper angle to
bring the tool into a position upon the periph-
ery of the wheel best adapted for the ready
orinding of the tool, and the frame M rotated
uutil the proper angle to suit the pitchor bevel
upon the tool is reached, and then is set by
the serew m”. Tie cam-wheel R is then placed
so that one of the shoulders, r, rests against
the roller R? and the operator, by means of
the handle S, rotates the drill npon the wheel
for one-fourth of a revolution of said cam-disk
R, which completes the grinding of one lip of
the tool from the back of the lip to the cutting-
edge, and the succeeding one-fourth of a revo-
lution will bring the back of the succeeding
lip of the drill into position for a similar ma.
nipulation. During this operation the opera-

tor manipulates, by means of lever m® the
chuck-frame carriage back and forth upon the
cuideways in order to bring the drill across
the periphery of the grinder or release it from
contact therewitth. | |

It will be observed that the operator may
commence grinding the drill from the cutting-
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this is to be done, the drill being properly se-
cared in the chuck and the various parts of
the machine brought into relative position,
with the shoulder » of the cam-face resting
against the wheel or stop RR?% the carriage-
chuck is moved back by means of the lever m?,
which operation clears the drill of the grinder.
The cam-disk is then turned to the left one-
quarter of a revolution and the chuck-carrtage
moved forward, bringing the drill 1n contact
with tllBE:fOIlG’LtltS cuttm .edge. Thecamand
chuck are manipulated to the right. At the
same time the drill is earrvied across the pe-
riphery of the stone by means of the lever m?
until the cam-shoulder comes in contact with
the wheel R% This operation takes off the
rough of the drill,and to completethe grinding

the drill is carmed baclk, the cam being turned

to the left, winch opemtlon grinds lhe drill
from back of the lip to the (,utl:mﬂ* edge.

A revolving crank, V, serves, when one of
1ts arms, v,18 tumed agambtthecylmderahedd
N, to pres&. the head N?, carrying the mandrel
(), away from head N and against the force of
the spring #', and holds the cam I out of en-
gagement with the roller R%. When the man-
drel is thus Leld it will revolve without being
reciprocated and the tool will be given a cen-
tral point, as will readily be secn.

The upper edge surfaces of the standard
M? are preferably provided with designating-
marks of degrees or figures, which will enable
the operator to readily adjust the chueck at
will for snecessive grinding. |

By the construction of my device the oper-
ator is not only able to adjust and lock the
main-shaft frame so that the shatt shall be in

a horizontal position, but by the construction

of said frame be is enabled torotate said frame
at the joint C C’in such a manner that hemay
force the grinding-wheel toaccommodate itself
to the position ot the tool and 1its holder.

The construction of the pivotal frictional
carriage-frame 1s such that the operatoer may
adjust the tool-holding device or chuck to the
position of the wheel. The relative position
of the wheel and the tool or other device con-
tained in the chuck is at all times each with
the other under the direct control of the op-
erator. |

Having fully described my invention, what
I desire to claim, and secure by Letters-Pat-
ent, 18—

1. The combination of a grinding-wheel, its
shaft mounted in a frame having an upright
stem adjustably secured in a standard on a
carriage adapted to move on g horizontal arm,
a lever and set-screws, whereby the whecl may
be adjusted toward and from the tool-holder
and rotary adjustment aboutits stem efiected,
and of a tool-bolder and set-serew for its ad-

justment rotarily about its upright support, a

carriage mounted upon guideways secured to
said stem bya hinged joint,and a pitman-and-

lever connection, whercby the tool-holder may

l1ng

'edge aswell asfrom the back of the lip. When { be adj usted longitudinally across the grinding-

surface, substantially as specified.

2. The combination of a grinding-wheel, its
shaft mounted in a frame having an upright
stem adjustably secured in a standard on a
carriage adapted to move on a horizontal arm
secured to an adjustable sleeve upon an up-
right support, by means of which sleevea ver-
tical adjustment of the wheel is effected, a le-
ver and set-screw for adjusting the wheel to-
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ward and from the tool-holder, and a set-screw

for effecting about its stem a rotary adjust-
ment of a tool-holder and set-screw for its ad-
justment rotarily about its upright sapport, a

carriage mounted upon guideways secured to

the stem by a hinged joint, and a pitman-and-
lever connection, whereby the tool-holder may

be adjusted longitudinally across the grinding-

surface, for effecting a rotary adjustment in an
upright plane, substantially as specified.

3. Thecombination, with the grinding-wheel
and the means for adjusting 1t vertically, ro-
tarily, and horizontally back and forth, of the
tool-holder mounted upon a standard mounted
upon a carriage mounted upon guideways se-
cared to an upright stem by meansof ahinged
joint, and the upright stem supported upon
a suitable base in which the said stem is
swiveled, and the set-screws, whereby thetool-

holder may be adjusted rotarily orat an angle .

to the grinding-wheel, substantially as speci-
fied.

4. The combination of a grinding-wheel, its
shaft mounted in a frame having an uprlnht
stem adjustably located in a standard on a
carriage adapted to move ona horizontal arm,
and a leverand pin,e,and a set-serew, whereby
the wheel may be adjusted horizontally to and
from the tool-holder androtarily aboufitsstem,
and the tool-holder mounte:l on a sliding bed

hinged to a standard located vertically in an

upright, and the set-screws, wlhereby the tool-
holder may be adjusted rotarily, the pitman
and lever attachments, whereby 1t may be ad-
justed horizontally across the periphery of the

ogrinding-wheel, and the hinge-joint, whereby

it may be adjusted at any desired angle to the
wheel, substantially as specified.

5. In combination with the chuck-carriage
M, mounted on a carriage-way, as shown,
hinged to an upright standard, and provided
with set-serews,thelever fulerumed to the car-
riage-way and connected with the carriage,
whereby said carriage mmay be moved back and
forth laterally across the periphery of. the
crinding-wheel, substantially as specified.

6. In a grinding-machine, the combination
of atilting carriage-way,a clamp,and a echuck-
carriage, and means for forcing the said car-
riage and clamp together or apart, as and for
the purpose set forth.

7. The combination, with the sleeve carry-
a frictional roller and having a spring-re-

strained mandrel mounted therein,of a chuck-
clamp and chuck carrying a cam-disk, and
means for rotating the chuck and disk and
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presenting different surfaces of the tool to Lthe |

grinding-surface, substantially as and for the
purpose spectfied.

8. The combination of a sleceve carrying a
frictional roller and having a spring-restrained
mandrel mounted therein, a chuck-clamp, and
a chuck carryving a cam-disk, and means for
rotating the chuck and disk, whereby the man-
drel 1s reciprocated, and suaitable means for
throwing the mandrel in or out of operation,
snbstantially as specified.

9. Thecombination of the grinding-wheel G,
shaft D, mounted 10 the frame C/, having an
upright stem adjastably secured in the stand-
ard of the carritage G, the arm B/, and means

for adjusting the wheel vertically to and from

the tool-bholder and rotarily with the tool-
holder, and carriage M, and ways I having
hinged joint, and set-screws and lever, where-
by the said holder 1s adjusted rotarily, longi-
tudinally and rotarilyin an upright plane, sub-
stantially as specified.

10. The combination of the grinding-wheecl
G, hub &/, having shank II, provided with

pins A, and the flange G2, provided with ap-

ertures ¢/, inclines ¢, and set-serew I/, as and
for the purpose set forth.

11. T'he combination of the wheel G, the liab
G/, having shank H, provided with pins 2, the

inelines g%, and apertares 2%, the flange %, pro-

vided with inclines ¢, apertures ¢/, and set-
serew A/, and the shatt D, having pins d’,
substantially as and for the purpose set forth.

L

: the purposes set forth.

12. T'he combination of the standard A’, the
post I, carrying the bar ¢ and ¢, pins * ¢}, and
the chruck or tool-holding frame, substantially
as and for the purposes specified.

13. The combination of the pitman m* and
crank-lever m® with the frictional guide-frame
KK, the carriage M, having standard M?, and
with the adjustable clamp-cluteh m® as and
for the purpose specified.

I4. The carriage M, having standard M2, the
cylinder M’ and sleeve N, combined with the
spring #/, the mandrel O, and chuck-clamp N2,
substantially as and for the puarposes sct forth.

15. T'he mandrel O, having a feather-lug, n*,
combined with the eylinder M/, sleeve N, hav-
ing a recess for the lag, cap N/, spring 2/, and
chuck-clamp N2 as and for the purposes speci-
fied. '

16. The cam-disk R and its operating ineans
S, combined with the friction roller or stop IR?
and with the spring-restrained mandrel O, and
a clamp for the tool-holder, as and for the puar-
pose set forth, . |

17. The guide-disk T, having differentially-
sized apertures ¢, combined with the chuck,
chuck-clamp, and grinding-wheel, as and for
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In testimony whereof I have affixed my sig-
nature i1n preseunce of two witnesses.
PHILO MALTDY.
Witnesses:
3. A. BENEDICT,
I.. A. MARCERON.
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