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To il whom it QY COMCOTTL:
Be it known that I, ZECHARIAH LHODES
- TUCKER, residing at P10v1denee in the county
| ofPlowdeneeand State of RhodeIsland have

5 invented certain new and useful Improve-_

ments 1n Grinding-Machines, of whieh the fol-

lowmu' 1s a full, clear, and exaet description, -

such as will endble others skilled in the art to
which it appertains to make and use the same.

This invention relates to grinding-ma-
chines, and more specifically to the construe-
tion of a fixtur e adapted to be used as a sub-
stitute for the usual wheel head of a grind-
“ing-machine.

O

g
- anew and improved tool especially ada,pted

" for certain classes of work and a mounting |
whereby such tool can be readily pomtmned,

| and properly supported for efficient work.
20
~vide a grinding-machine with a tool adapted
for speclal c]aqses of work—as, for instance,
internal grlndmﬂ'--—lt has been customary to
mount a tool-carrying fixture on the bed of

25 the machme and belt the pulley thereof to a
‘pulley on the wheel-head normally used. In

‘order to do efficient work under these cir-

cumstances, 1t is necessary that the attend-
~ant should exercise great care in adjusting
30 the fixture, so that the pulleys may be prop-
erly almed 1This consumes valuable time,
and even if properly alined at first the vari-
- ous parts are easily disarranged. This and
| other disadvantages which are inherent in
35 constructions kuown in the art are obviated
by the present construction; which provides a
self-contained fixture to be subqtltuted bodily
for the wheel-head, so that there are no parts
to be alined and none likely to get out of or-
40 der, thereby providing a saving in time and

- an increase in efficiency.
The invention accordingly consists in the

features of construection and combinations of |

elements, which will be hereinafter morefully
45 set forth and the novel features thereof spe-
‘cifiecally pointed out in the claims at the end

of this specification.
Inthe accompanying drawings, whichillus-
trate a preferred embodiment of the inven-
50 tion, Figure 1 is a top plan view showing dia-

The objects of the invention are to provide

Heretofore when it has been desired to pro-.

L4

gramma,tieally a part of the base of a machine

-and an internal-grinding fixture and tool con-
structed in aceordance Wl'[h my inventionin

position.thereon. Fig. 2 is a side elevation

~of the fixture detached, with the pulley-spin-

dle removed. Fig. 3 is a longitudinal seec-

55

tional view of the pulley-spindie, the detach-

able tool-spindle, and the bearings therefor.
Figs. 4 and 5 are sectional views of modifl

forms of detachable tool-spindles.
In Fig. 1 of the drawings, A represents dia-

ed

6o

grammatically a base or frame upon which

18 mounted, preferably so as to be recipro-

cable therealong, a carriage B. To this ear-

riageisclamped achuck C,whichmaybeofany

desired construction,shownashavingaclamp

D for securing the work and a clamp E for se-
curing the chuck to the carriage.
‘tension F of the frameisprovided with ways,

A side ex-

to which is clamped in the normal use of the

‘machine a wheel-head adapted for a variety
‘When it is desired to use a special
tool on the same machine, this wheel-head is

of uses.

removed and the fixture shown in Fig. 1 of
the drawings put in place thereof. This fix-

A

75

ture comprises a base 1, having a suitable

clamp or clamps 2, by which it is firmly se-
cured in place upon the part F of the frame.
This base carries 1n the present instance two
supports 3, extending upwardlyand forwardly

from said base. One of said supports is pro--
vided at its end with a bearing 4 and the

other with a bearing 5. The metal of which

the fixture is formed is split at the bearing 5

and provided with a clamping-bolt 6 in order
that a sleeve or spindle supported by bear-
ing 5 may be properly held therein. From
the inner support 3 a bracket 7 extends at
rightangles and ecarries the bearing 8in aline-
ment wwh bearings 4 and 5. A woeb 10 i8

| provided connecting the three bearings on
theoutsideinordertostiffenandgivestrength
to the structure, and this web is spht forsome

portion of its lenﬂ'th at and adjacentbearing
5, as indicated at 9, Fig. 2, for the purpose
already noted. Journaled in suitable bear-
ings in connection with the base 1 of the fix-
ture are screws 11, provided with locking-
nuts 12 and having at their inner ends con-
ical bearing-points, as indicated in dotted
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lines in Fig. 1. Suapported by these bearing-
pointsisan angularly-shaped casting or mem-
ber which is provided with upwardly-extend-
ing supports 13, one of which is shown in side
olevation in Fig. 2 and both in dotted lines
in Fig. 1, which supports carry, preferably
integral therewith, a bearing-sleeve 14, whieh
is split at one side and provided with clamp-

ing-screws 14’. The horizontal extension 1o

of this angular casting, which is thus pivoted

between the bearing-points of the screws 11,
is provided with a hand-serew 16, the end of
which bears against the base 1, so that by
adjusting said hand-screw the bearing-sleeve
14 may be rocked about the pivots formed
by the set-serews. 11, thus carrying with 1t

the shaft 17, for which the sleeve 14 furnishes

an elongated and rocking bearing. The shaft
17 carries at one end the pulley 18, which is
adapted to be belted to the counter-shaft or
any other suitable source of power, and at its
other end the large pulley 19, clamped thereon
by the nut 20. This pulley 19 is adapted to
be belted, as shown in dotted lines in Fig. 1,
to a pulley 24, carried by a pulley-spindle 23,
mounted in antifriction-bearings within the
bearings 4 and 8. At its outer end this spin-
dle 23 is threaded, and a threaded sleeve 25 1s
placed thereon, provided with a conical bear-
ing-surface 26. Thissleeve isadjustable with
reference to the spindle to adjust the bearings
by meansof its threaded connection therewith
and may be locked by means of a check-nut
27, screwed onto the threaded outer end 27’ of
the spindle, which is reduced in size for this
purpose. The bearing 4 is recessed or pro-
vided with a rabbet within which fits ball-cup
28, whereby the balls 29 are properly held
against the conical bearing-surface 26. A
dust-cap 30 may be provided at the outer end
of the spindle for inclosing these parts. At
the inner end of this pulley-spindle a sleeve
31 is provided, which has an annular conical
bearing-surface for the balls 32, and a retain-

ing ball-cup 33 is situated in a recess of bear-
ing 8. It will be seen that with this construc-

tion an independent pulley-spindle is pro-
vided, having ball-bearings at its two ends
so constructed that they are capable of close
and accurate adjustment in order to allow the
attainment of extremely high speeds with a
minimum amountof friction. Toadjust thess
bearings, it is only necessary to remove the
dust-cap, loosen the check-nut 27, and then
while holding the cone-sleeve to prevent it
from rotating by rotating the pulley-spindle
23 in the desired direction the bearings will
be properly adjusted thereon. At its inner
end the spindle 23 is increased in diameter,
providing a shoulder 34, against which the
bearing-sleeve 31 isheld. The spindleisalso
recessed or bored out at this end to provide
a socket for the insertion and connection of
a tool or wheel spindle 35, which is supported
within a sleeve 30, preferably increased in
diameter at one end, as at 36', so that 1t may
have a relatively large bearing-surface fitting

721,400

f the bearing 5 to be clamped therein while in

use. The outer end of this sleeve 36 18 pro-
vided with a tapering bearing-surface 37,c00p-
erating with a cone 38 upon thespindle. “lT'he
orinding-wheel 39 is carried upon the end of
the spindle and locked between a nut 41 on
the outer threaded end 40 of the spindle and
a cap 42, which has an inwardly-extending

annular flange surrounding the end of the

sleeve 36 to prevent the entrance of dust.

It will be understood that in internal grind-
ing as well as in other classes of work it is nec-
essary to provide a grinding-wheel of small
diameter so supported that it may be ad-
vanced some distance within the socket or
bore being. ground without having any pro-
jecting parts of the bearing to interfere with
or contact with the work. At the same time
the bearing must be such as to provide the
stability necessary for a rapidly-revolving
orinding-wheel. It is also necessary in prac-
tice to grind out holes of widely-varying di-
ameter, and for this purpose different sizes of
orinding-wheels must be provided if the work
is to be performed economically. 1 accom-
plish these and other ends by my construc-
tion of the bearings for the tool-spindle and
the connection between the tool-spindle and
the pulley-spindle by which it is driven, such
that with a single fixture I may use inter-
changeably a series of tools having wheels of
different diameter, one being removed and
another inserted with the same facility with
which a drill is removed from its chuck, as
will now be apparent.

The inner end of spindle 35
by a sleeve 43, preferably pinned thereto, but
which may be made integral therewith, if de-
sired, the end of which sleeve projects beyond
the end of the spindle and has a fork 44,
which cooperates with a pin 45, projecting
from the inside of the socket in the end of the

pulley-spindle 23, so that by engagement be-

tween the pin and fork the twospindles may
be locked together for rotary movement, but
may be disengaged by drawing the wheel-
spindle out longitudinally. The enlarged
end 36’ of the sleeve 36 1is recessed or bored
out to provide a socket 46. Sleeve 43 is
threaded forthe reception of a threaded sleeve
47, which bears at its inner end against the
shoulder within the sleeve 36, formed by the
lower end of the socket. This socket 46 in
the sleeve 36 is of such depth that the end of
the pulley-spindle 23 may extend therein in
order to protect the parts from dust. A hole
48 is provided in the sleeve 47 for the inser-
tion of a pointed instrument by which the
sleeve may be turned up to adjust the spin-
dle 35, and it is held in any desired adjusted
position by a set-screw 49, a hole 49" being
provided through the sleeve 36" in order that
an instrument may be inserted for loosening
and tightening the set-screw. It will be seen

that by this construction the bearing 53 on
the spindle 35 may be adjusted with relation
to its bearing-surface 37 by turning up the

is surrounded
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sleeve 47, which having a thrust-bearing | isvery small.

against the outer inclosing sleeve must draw
the spindle tighter to its bearings upon being

~ The operation and application of the parts
described will now be clear.. When it is de-
sired to use a small mterndl—mmdmtr wheel

‘in place of the large ﬂ'rlndmmwheel usually

in position upon the frame of the machine,
the main grinding-wheel frame is removed

and the frame or base 1 put in position upon

the base of the machine and cl(z,mped thereto.
Thus a self-contained fixture is provided and

no adjustment or alinement of parts is nec-

essary. The rigid connection between what
may be termed the ‘‘speeding-shaft” 17 and

the ‘‘pulley-shaft” 23 prevents a transverse.
. disarrangemen?t of such parts, such that the |

belt connecting the pulleys on the two shafts.
If, however, through

would not run true.
any cause the belt bPGOHIGS loose or slack, it
may be tightened by adjustment of the sleeve-
bearing 14 through the hand-serew 16. Thus
thereis no delay in adjusting, and damage to

the machine through neglect or ignorance of

the attendant is obviated so far as possible.
Thelongsleeve, at the outer end of which the
grinding-wheel spindle has its bearings, per-
mits the wheel to be supported in c¢lose prox-

imity to the work and a cut to be taken of any |

desired depth. Thearrangementof the hear-
Ings in connection with the pulley-spindle 23
IS such that these parts may be readily assem-
bled and quickly adjusted, while at the same

time providing efficient bearing - surfaces.

When it is desired at any time to adjust the
bearing of the wheel-spindle, by loosening the

clamp 6 the sleeve and spindle may be bodﬂy'_ _

withdrawn from connection with the pulley-
spindle and the adjustment of the wheel-spin-

dle obtained, asin the manner already noted.
If it is desired to use a smalleror larger grind-
- ing-wheel, a second sleeve which carries a |

spindle and grinding-wheel of desired size
may be mserted the enlarged ends of all

. such sleeves bemﬂ' of the same diameter in

order that they may fit within the bearing 5.

Thus any desired size of grindirig-wheel may

~ be used, the only opelatwn to. be performed

50

in relea,smﬂ' one and positioning another be-

- ing that of loosening the clamp 6, so that

F

60

they may be mserted with the same readi-

ness that a drill is inserted in its chuck.

The advantage of such construction in sav-
Ing time and permitting one fixture to be
used with various wheels of different diame-
ters will be readily apparent.

It will be obvious that instead of having a
sleeve such as 36, which is thickened or en-

larged at its end in order to fit the bearing 5,

there could be provided a separate sleeve or

~ bushing which corresponds to the elongated

end of the sleeve, the other parts remaining |

the same. Figs. 4 and 5 illustrate such a
construction, which is particularly applica-

~ ble in cases where the diameter of the grind-
ing-wheel, and consequently of the spmdle, . dle, a separate bea,rmﬂ' therefor, and a pin-

‘a borein sleeve 51.

In these figures, 50 represents

a bearing-sleeve carrying spindle 385, and 51

1S a separate sleeve of a dlameter to be
ela,mped within the bearing or support 5.

70

Sleeve 50 passes through and i 1s supported in

construction that the adjusting-sleeve 47
should have a thrust-bearing against both

the inner wall of socket 46 in sleeve 51 and
against the end of the sleeve 50 in order
that the parts may be adjusted by turning
Where the diameter of the

said sleeve 47.
parts is so small, as in Fig. 5, it is necessary

for this purpose to flange or bend inwardly.

the end of sleeve 47, as mdlcated at 52,in or-
der that sufficient bearing-surface may be
obtained. The ends of Lhe sleeves 43 of each

Tt IS necessary with this '

75

8o

tocl are eunlarged where necessary in order 85 |
that all may fit the soeket in the end of pul-

ley-spindle 23.

It will be obvious. tha,t various features of
thisinvention are of general application, and
while I have illustrated the inventionin con-
nection with a grinding-machine various fea-

tures of the invention may be applied to a va-
| rle‘ry of uses in other types of machines. |

90

Having described my invention, what I .

claim as new,and desire to secure by Letters
Patent, is—

1. A tool- -carrying fixtu re com prising a base

95

1, bearing-sleeves 4, 5, and 8, rigidly support-

od therefrom, and a beaunn' sleeve 14 pivot-

ally mounted thereon, subst&ntlally as, and'
for the purposes set forth. |

- 2. Atool-carrying fixture comprising a base

ICO

1, bearmn‘ sleeves 4, 5, and 8 rigidly support-. =~
ed therefrom and a bearmfr-sleeve 14 pivot-

ally mounted thereon and adjustable by

105

means of screw 16, substantmlly as, and for

the purposes set forth
3. Incombination witha work-holdmﬂ' base,

sald base, bearings for a driving-spindle car-
ried rlgldly with sald fixture, and bearings

for a tool-spindle also carried rlgzdly there-

‘a fixture adapted to be detachably secured to _
IIO

with,whereby permanentalinementissecured

between the driving and driven spindles.

4. In combination with a work-holding base'
a fixture adapted to be detachably secured 1;0_
said base, bearings for a tool-spindle carried

115

rigidly with said fixture, bearings for a driv-
ing - spindle also ecarried rlgldly therew1th__ |

whereby permanent alinement is secured be-
tween the driving and driven spindles, and
‘means for varying the distance between said
spindles while still preservm,q the transverse.-

alinement thereof.

5. In a device of the class descmbed a pul- _

ley-spindle, bearings therefor, a tool- 3p1ndle
and support therefor in 10ng1tud1nal aline-
ment with said bearings, and means whereby
said /pindles may be connected so as to ro-

tate together but be free for separatlon in a

loncrltudmal direction.

6. In a device of the class descrlbed a9

120

125 

T 3.'0

driven spindle, bearings therefor, a tool-st-: -
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and-fork connection between said spindles | erating with a ball-cup and balls in connec-

whereby they may be connected for rotary
movement, but free to be separated longitu-

dinally. |
7. In combination, atool-spindle, a sleeve
having a bearing at one end codperating with
a bearing-surface on said spindle, an inter-
nally-threaded adjusting-sleeve on the other
end of said spindle codperating with a thread-
ed surface in connection therewith,said sleeve
havinga bearing at its inner end against said
first-mentioned sleeve, whereby said spindle

may be adjusted in its bearing by turning
‘said adjusting-sleeve. -

8. Inadevice of theclass described, in com-
bination, a base carrying a speeding-shaft, a
pulley-spindle belted to said shatt and sup-
ported in suitable bearings by said base, and
a tool-spindle supported on said base and op-

eratively, but detachably connected to said

pulley-spindle. -

9. In combination, a driving-spindle 23,
having a shoulder at one end thereof, a bear-
ing ring or sleeve 31 located adjacent said
shoulder, a ball-cup and balls codperating
with said bearing-ring, an internally-thread-
ed sleeve 25 at the other end of said spindle
cooperating with the threaded end thereof,
the bearing-sarface 26 in connection with said

sleeve, a ball-cup and balls codperating with

said bearing-surface, and suitable supports
for said ball-cups, substantially as and for
the purposes set forth. | | |

10. In combination, a spindle, suitablesup-
orts therefor, bearing devices at one end of

said spindle carried by one of said supports
and adapted to be adjusted by longitudinal
movement of said spindle, a threaded adjust-
ing-sleeve on the other end of said spindle,
said sleeve carrying a bearing-surface co0p-

tion with the other of said supports, and a
check-nut on
sleeve. |

11. A tool adapted to be used as one of a
series of interchangeable tools in connection
with a driving-spindle having a suitable
socket therein, said tool comprising a sleeve
35, having an enlarged end adapted to fit a
suitable support, a bearing-surface 37 with-
in said sleeve, a tool-spindle 35 passing
through said sleeve, having a bearing 33 co-
operating with said bearing-surface, a sleeve
47 adjustable on said spindle 35, and having
a thrust-bearing against the end of said
sleeve 36, whereby by adjusting sald sleeve

47, the tool-spindle may be adjusted within

its bearing, and means on the ends of sald
spindle whereby it may be detachably con-

nected to the driving -spindle, substantially

as and for the purposes set forth. |

12. In an interchangeable tool of the class
described, a supporting - sleeve having a
socket in one end thereof, a tool-spindle pass-
ing through said sleeve and having a conical
bearing at one end coOperating with a corre-
sponding bearing-surface within the sleeve,
the other end of said spindle having a thread-
ed surface in connection therewith and an in-
ternally-threaded sleeve therein adapted to
bear against the end of said socket, whereby
said spindle may be adjusted with reference
to said sleeve.

In testimony whereof I affix my signature
in the presence of two witnesses. |

 ZECHARIAH RHODES TUCKER.

Witnesses:
HENRY C. BABCOCK,

Arice H. ALoM.

said spindle outside of said

- ..
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