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Pa.te:n.ted J une 6, 1905.

UNITED STATES PATENT OFFICE.

GEORGE H. NEWTON, OF PROVIDENCE, RHODE ISLAND. ASSIGNOR TO
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to add whom it may concern:

Be it known that I, Groree H. NEwTON, re-
siding-in. the city end county of Promdenoe

and Stete of Rhode Island, have mvented cer-
taln new and useful Improvements in Grind-

Ing-Machines; and I do herebv declare the fol-
lowmﬂ* Speolﬁoetlon taken in connection with
the accompanying drawings, forming a part
of the same, to be a tull, clear, and exact de-
scription thereof |

The invention reletes to grinding-machines,

and more especially to a construction of head-

stock which may be employed in grinding out
cylinders or in grinding other 1nternel Sur-
faces. The head - stock may form a perma-
nent part of a grinding-machine or may be

~constructed as an attachment to be used upon

- grinding-machines such as are ordinarily em-

20

' O‘I‘lndlnﬂ' machine which is provided with a

ploved for grinding external surfaces.

Forthe purpose of illustration I have shown
the invention embodied in an internal grind-
ing attachment adapted to be epplled to a

reciprocating work-carrying table. -
The various features and combinations com-

prised within the invention will be set forth

" 1n the claims and will be understood from the
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. toward the rlﬂ’ht in Fig. 3.
tional view.on line 5 5, FIO‘ 1, certain of the |

4.0

following detailed desorlptlon of the etteeh—
ment ebove referred to. |

In the drawings, Figure 1 is a rear eleve—
tion of the attachment and so much of one end
of a grinding-machine as is required to show
the epplloetlon of the attachment thereto.

Fig. 92 1 18 an end elevation looking toward the
rw'ht in Fig. 1.

Kig. 3 1s a transverse sec-
tional view throufrh the head-stock on line 3 3,

Fig. 6. Fig. 4 is a partial elevation looklno'
Kig. 5 1s a sec-

parts being omitted. FID’ 6 is a longitudinal
sectional view on line 6 6 Fig. 2; end Figs. 7
and 8 are longitudinal a,nd transverse sections,

- respectively, showme a modified form of the

device for a,d JUStlI]O' the spindle-carrying cyl-
inder.

As shown in the dramncrs, the head-stock

A,in which the grinding-wheel spindle and
~ dev1oes for aotua,tmtr the same are mounted

F

| shown the head- etook is provided with lugs

18 seoured upon -one end of the bed B of the
grinding-machine so that the spindle ex-
tends above the work-oa,rrymo* table C and

parallel to its line of reciprocation. The head-
stock is supported upon a frame D, secured

50

to.the base B of the machine end surroundmcr .

the work-table, as indicated in Fig. 2. The

head-stock is mounted upon a base A’, which

may be adjusted laterally upon the frame D

by meens of nuts ¢, threaded upon a SCrew-
. rod &', projecting from the base, the nuts belno-
| a,rrano'ed to engage opposite. sides of a lug o,

secured to the frame D. By mempuletmﬂ'
the nuts ¢ the head-stock may be adjusted lat-

erally in bringing the parts carried thereby

into proper ehnement with the work on the
work-table C. The base A’ is guided in its
leteral movements by a key « S and is olamped

‘1n adjusted position by clamping-bolts a,

Fios. 1 and 3.
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In order that the head - stook may be ad-

Justed vertically in bringing the parts carried

thereby into proper elmement with the work,
1t is adjustably secured upon the base A’. As

o @, the rear lugs & bunﬁ' pivotally con-

nected with smnla,r lugs o' on ' the base and the
front lugs ¢’ being connected with lnﬂ's @’ on
the base by means of oldmplnﬂ‘-bolts a’, which
pass through slots 1n the lugs &’ and are
threeded in the lugs .
bolts &’ are loosened the head-stock may be

-adjusted vertically hv means of nuts ", (only

one of which isshown, ) threaded upon a screw-

‘rod ¢

throuo"h a lug ¢ on the head-stock.
Durlno*the grinding operation the grinding-

wheel is rotated at a hwh rate of speed about

1ts own axis and at the same time is caused to

travel about the axis of the surface which is
In order that the wheel

being acted upon.
may Thave this traveling movement about the

axis ot the work, the crrlndme-wheel spindle -
E is mounted eoeentrleelly in a revolving

drum F, supported In bearings in the head-

stock, a,nd in order that the d1etanoe between

the axis of the spindle and the axis of the re-

extendlnﬁ' Vertloelly from the frame D
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When the clamping-
30
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| volving drum may be varied in accordance . -
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with the curvature of the surface being ground

the spindle K i1s eccentrically supported in a
cylinder (&, which i1s in turn eccentrically
mounted in the drum F. With this construc-
tion the distance between the axis of the spin-
dle K and the axis of the revolving drum F

may be accurately and conveniently adjusted |

~ by turning the cylinder & in its bearings, and
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thus the grinding-wheel may be adjusted so
that its periphery will travel in a circular path
of any required diameter. The drum F is ro-
tated continuously during the grinding oper-

ation through a gear F’, secured thereto and

connected with a shaft F* by means of a pin-

ion F° and an intermediate gear F*. The shaft
F* is driven from a pulley-shaft F° through
gears K.

The cylinder ( may be turned in the drum
K to vary the adjustment of the spindle K by
means of a worm (&', engaging a worm-wheel
(*, formed on the cylinder G. The worm is
secured to a shaft G°, mounted in the drum F
and provided with a squared end G* for the
reception of a wrench. When the drum F is
at rest, the cylinder G may be turned by ap-
plying a wrench to the squared end G* of the
shaft 3°, the guard A® being removed to give
access to the end of the shaft, or a hole may
be made in the guard A® for the passage of
the wrench. By this means the spindle E may
be adjusted to bring the grinding-wheel into
close proximity to the surface to be ground in
setting up the machine for any given piece of
work. When the cylinder ( has been once
adjusted, 1t will be held accurately and rigidly
1n position by the engagement of the worm
with the worm-wheel. This adjusting means
also enables a fine and accurate adjustment of

the grinding-wheel to be made. In order that

4.0
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the spindle may be adjusted during the grind-
Ing operation to bring the grinding-wheel
agalnst the surface to be ground or in setting
the grinding-wheel for taking a fresh cut,
means are provided for operating the worm
G’ during the rotation of the drum F. This
means consists of a ratchet-wheel ¢, secured
to the worm and arranged to be engaged by
a pawl ¢, pivoted in a sleeve ¢* which is
mounted to slide upon and turn with the drum
F. The sleeve ¢*is provided with an annular
ogroove ¢° and is connected with a pivoted

yoke ¢g* by means of shoes ¢°, carried by the

arms of the yoke and engaging the groove.
The yoke may be swung about its pivot to
move the sleeve ¢° backward and forward
upon the drum F by means of an operating-
lever ¢°, pivoted to the head-stock and con-
nected with the yoke by means of a roll 4’
mounted on one arm of the yoke and engag-
Ing a groove In the operating-lever. These
connections between the operating-lever and
the sleeve g° enable the sleeve to be operated
without interfering with its rotary motion.
When the operating-lever is moved toward

65':the left in Fig. 6, the pawl ¢° rides idly over |
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the ratchet-teeth of the wheel ¢ until the tail
of the pawl engages the rear end 7 of the slot
in the drum F, in which the pawl travels,when
the pawl is lifted out of engagement with the
ratchet. With the pawl in this position the
worm may be turned to rotate the cylinder (=
in either direction. When the operating-le-
ver is moved toward the right in Fig. 6, the
pawl ¢’ lmmediately engages the teeth of the
ratchet-wheel, and as the movement of the le-
ver continues the pawl acts to turn the worm-
wheel, thus turning the cylinder (x and chang-
ing the adjustmentof the grinding-wheel spin-
dle E. The range of movement of the oper-
ating-lever may be,limited and regulated by
means of two adjusting-serews ¢°, arranged to
engage opposite sides of the lever, Fig. 4.
By this arrangement the movement of the op-
erating - handle may be regulated to give a
very fine and accurate adjustment to the grind-
ing-wheel.

~In Figs. 7Tand 8 a modified form of oper-
ating means for the worm ' 1s shown, by
which the worm may be turned in either di-
rection during the rotation of the drum F.
In this construction two oppositely-arranged
ratchet-wheels 4 A" are secured to the worm-
shaft, and two oppositely-arranged pawls A°
A are pivoted on a pawl-carrying arm /2
which 1s mounted on the worm-shaft. The
pawl - carrying arm 1s connected with the
sleeve ¢* by means of a pin A°, working in a
slot in the end of the pawl-carrying arm.
When the operating-lever ¢°is in mid-posi-
tion, both pawls 2* 2’ are held out of engage-
ment with the ratchet-wheels by a plate 4°, ar-
ranged between the ends of the pawls and
the ratchet-wheels. If the arm 1s moved to-
ward the right, the pawl A will ride off the
edege of the plate 2° and operate upon the
ratchet-wheel 4’ and turn the worm forward.
During this movement of the operating-arm
and sleeve ¢® the pawl 2° will ride idly on the
plate A°. If the operating-lever i1s moved
from mid-position toward the left, then the
pawl 4° will act upon 1ts ratchet-wheel to turn
the worm in a reverse direction, the pawl /A°
riding idly on the plate 4"

The bearings in which the grinding-wheel
spindle i1s journaled are mounted in two
sleeves or bushings X' E, secured eccentric-
ally in the cylinder (. The front sleeve I
projects forward from theend of the drum I
and cylinder G, so that the grinding-wheel
may extend the required distance within the
cylinder or other work being ground. It is
desirable that this sleeve or bushing E' should
be of sufficient diameter to rigidly support
the outer end of the grinding-wheel spindle
in order that the wheel may act efficiently and
accurately upon the work.

Since the necessary requirements as to the
size and length of the sleeve E' vary with dif-
ferent pleces of work, it is of advantage to be
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extends beyond the end of the drum I and |

also to be able to vary the size of the sup-

porting-sleceve for grinding-wheels of differ-
ent size and for different classes of work. 1|
s have made provision for such variation by

employing a front sleeve K/, which may be
removed and replaced with a sleeve of differ-
ent size, and by also forming the spindle in

two sectlons, the front section being mount-
10 ed 1n the sleeve K’ so that it is removable

therewith. The rear section of the spindleis

mounted in the rear sleeve E°, and the two |

sections are connected together by a coupling
E°, which does not interfere with the removal

15 of the sleeve L' and front section and is
readily engaged when a different front sleeve
and front spindle-section is secured in place.

- The spindle is driven through a pulley E
mounted upon the rear bearing for the spin-
20 dle and connected with the end of the spindle
by means of a plate E’ and nut E°.

pulley E* over two idle pulleys ¢’ 2 carried by
a frame ¢, and around -a pulley ¢°, secured to
2¢ a driving-shaft ¢

the rotary travel of the spindle, the frame &

is pivoted on the driving-shaft ¢* and is con-
nected with the sleeve 10 by means of a link
& g one end of which is pivoted to the frame

30 ¢ and the other end of which surrounds a
bearing formed on the outer end of the
sleeve E'?'

The conétructlon descrlbed forms an eﬂi—

cient and reliable mechanism for grinding in-
35 ternal surfaces in which the'spindle may be |

accurately and conveniently adjusted either

“when the drum F' 1s 1n motion or when it is

at rest and in which the spindle -when ad-

- justed is rigidly and accurately held in posi-
40 tion, so that the work may be accurately and

rapidly ground.

What 1 claim, and deswe to secure by Let—- :

~ ters Patent, 18—
1. The combmatlon of a Splndle a rotarv

45 drum in which the spindle is eccentrically |
mounted, and means for varying the eccen-

tricity of the spindle durmﬂ' the rotation of
the drum. |

2.- The combination of a, spmdle a rotary

50 drum in which the spindle is eccentrically
mounted, an adjuqtable part carrying the
spindle, a worm-wheel connected with said

part, a worm codperating therewith to effect
the adjustment of said part, and means for

55 operating the worm during the rotation of
the drum. -

3. The combination of a spindle, a cylinder

-in which said spindle is eccentrically mounted,
a revolving drum in which the cylinder is

60 eccentrlcally mounted, and means for adjust-

ing the cylmder durmcr the rotation of the
drum

4. The combmatlon of a spmdle, ;) cylmder

‘In which the spmdle 1s eccentrically mounted |

65 a revolving drum in which the cylinder is

The belt.
¢, which drives the spindle, passes over the

In order to accommodate

a

| GCCBHtricall?'mounted and means for adjust-

ing the cylinderin either dlrectlon durmfr the |

rotatwn of the drum.
5. The combination of a spmdle, a (,yunder

‘1n which the spmdle is eccentrically mounted,

a revolving drum in which the cylinder is

eccentmcallv mounted, a worm-wheel on the

79

cylinder, a worm on the drum for adjusting

the cylinder in the drum and means for op-
erating the worm during the rota,tlon of the
drum. |

mounted, a worm-wheel on the cylinder, a

WOrm _mount‘ed on the drum, a ratchet—wheel
-connected with the worm, a sleeve mounted
to slide on the drum, a pawl on said sleeve,

and .a fixed operatmw dewce for 0perat1n0‘

| -sa,ld sleeve.

7. The comblna,tlon of a spmdle a cylinder

in which the spmdle is eccentrically mounted |

RE

6. The combmatlon of a spmdle a cylinder
"in which the spindle is eccentrically mounted,
a drum in which the eylinder is eccentrmally

30

a revolving drum in which the cylinder is

eccentmcallv mounted, a worm-wheel on the
cylinder, a worm on .the drum, a ratchet-
wheel connected with the worm, a sleeve

mounted toslide on the drum, a pawl carried
Dby the sleeve, an operating-lever, and connec-
tions between said lever and sald sleeve for
| operating the same.

8. The combination of a spindle, a revolv-
ing drum in which the spindle is eccentrically

mounted, means for adjusting the eccentricity

of said Spmdle during the rotation of the

drum, and devices for regulatmo' the move-

ment of said adjusting means.
9. The combination of a spmdle a revolv-

‘ing drum in which said spindle is eccentrically
mounted, a lever, connections between said

léver and spindle for varying the eccentricity
of the spindle, and regulating-screws deter-
mining the movement of the lever |
10. The combination of a head-stock, a re--
volving drum mounted therein, a Spmdle ec-
centrlca,llv mounted in the drum, means for

for adjusting the head-stock vertically.
- 11. The combination of a head-stock, a re-

Sle

100

1oy |
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‘adjusting the head-stock laterally, and means -

volving drum mounted therein, a spmdle ec-

centrlcally mounted in the drum, means for

adjusting the eccentricity of the Spmdle means

115

for &d_]llStlIlﬂ‘ the head-stock laterally, and

means for adjusting the head-stock vertically.
12. The combination of a revolving drum, a

spindle eccentrically mounted therein and__
formed in sections, a removable sleeve pro-

jecting from the drum and carrying the front
section of said spindle.

120

18. The combination of a rotary drum, a

cylinder eccentrically mounted therein, a rear
sleeve mounted in said eylinder and prmrlded

with bearings for the spindle carried by said

sleeve, a removable front sleeve mounted in

said cylinder and provided with bearings for

the spmdle, a rear spindle-section mounted in

125
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the rearsleeve,a front spindle-section mounted
1n the front sleeve, and means for coupling
said sections together.

14. The combination of a revolvingdrum, a
removablesleeve eccentrically mounted insaid
drum and projecting therefrom, bearings in
said sleeve fora spindle-section,asecond sleeve
mounted in said drum in line with the remov-
able sleeve, bearings in said second sleeve, a
second spindle-section, and a coupling device
for connecting the spindle-sections when the
sleeves are in place.

15. The combination of a spindle, acylinder
in which the spindle is eccentrically mounted.
a revolving drum in which the cylinder is ec-
centrically mounted, two oppositely-arranged
ratchets connected with said drum to operate
the same, two pawls for operating said ratch-
ets In opposite directions, and means for op-
erating either of said pawls during the rota-

tion of said drum.

16. The combination of aspindle, a cylinder
1in which the spindle is eccentrically mounted,
a revolving drum in which the cylinder is ec-
centrically mounted, a worm -wheel on the
cylinder, a worm on the drum, two oppositely-

arranged ratchet-wheels connected with the

791,570

‘worm, two pawls, and a fixed operating de-

vice for operating said pawls.
17. Thecombination of a spindle, a cylinder

In which the spindle is eccentrically mounted,

a revolving drum in which the eylinder is ec-
centrically mounted, two oppositely-arranged
ratchets connected with the eylinder to move
1t In opposite directions, two pawls, an oper-
ating device therefor, means for holding said
pawls out of operation and for bringing them
alternately into operation as the operating de-
vice 1s moved from mid-position in opposite
directions.

18. The combination of a spindle, acylinder
in which the spindle is eccentrically mounted,
a revolving drum in which the cylinder is cc-
centrically mounted, a worm-wheel on the cyl-
inder, a worm on the drum, two oppositely-
arranged ratchet- wheels connected with the
worm, a sleeve mounted to slide on the drum,
two opposttely-arranged pawls connected with
said sleeve, and a fixed operating device for
operating the sleeve.

GEORGE H. NEWTON.

Witnesses: _

W. H. THURrsTON,
J. H. TrursTox.
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