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1o all whom it may concern:
Be it known that I, CHARLES IH. NORTON,
of the city and county of Providence, in the

new and useful Improvements in Grinding-

Machines; and I do hereby declare the fol-
lowing specification, taken in connection with

the accompanying drawings, forming a part
of the same, to be a full, clear, and exact de-

The machine hereinafter described 1s par-
ticularly adapted for the grinding of the in-
terior surfaces of cylinders. The character-
istics which make it especially valuable for

this purpose are certain combinations of de- |

vices and arrangements of parts so that the
very nice work of surfacing by grinding the
interior of a cylinder can be performed with
great rapidity and accuracy, and with great
convenience in performing the work. "These
resulis are accomplished by so combining the
orinding-wheel and its driving-spindle and

‘mechanism which causes the carriage to re-

ciprocate for causing the grinding-wheel to
traverse the length of the eylinder that such
orinding-wheel and its shaft can be discon-
nected from the influence of the feed mech-
anism and be quickly withdrawn by hand
from the cylinder to be ground. FKurther-
more, the mechanism which gives rotation to
the cylinder to be ground and the feed mech-
anism which reciprocates the carriage which
carries the grinding-wheel can be stopped in-
stantly at pleasure at any desired point with-
out stopping the revolution of the grinding-
spindle. Again, the devices for connecting

~and diseonnecting the source of motion from

40
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- parts broken away.

50

the mechanism which rotates the ¢ylinder to
be ground and operates the traversing car-
riage carrying the grinding-wheel are pecu-
liar and effective. o - -

~ In the accompanying drawings, Figure 1
represents a side elevation of my improved
orinding-machine, partly in section. Kig. 2
is a plan view of the same with some of the
Ifig. 3 is a side view,

partly in section, of a portion of the machine,
showing the connection between the grind-
ine-wheel and its shaft and the mechanism
by which it 18 operated. --

The machine is provided with a suitable
‘base A, having uprights or standards A" A’,
upon which the several parts of the machine .

are mounted. To the upper end of these up- 55

rights an annular head ¢ is secured, upon
which the upper frame-work B, which carries

the grinding mechanism, is mounted so as to
be capable of being revolved thereon.
“cured to one of the uprights A" are two bear- 6o
ings b b for supporting the work-carrying

S E-

shaft C, which is provided with a pulley ¢,

“and to the upper end of which the cylinder

| for giving rotation thereto.

to be ground (represented at C’) is sccured,

so as to be revolved therewith. Mounted in 65

the opposite standard A’ is a shaft D, carry-
ing at one end the main driving-pulley E of

the machine, to which power may be applied
in any suitable way, and at the other end a

frietion disk or pulley F, designed to be en- 7o

caged with and to communicate motion to a
corresponding friction disk or pulley F', ar-

‘ranged at right angles thereto.
the carriage which carries the same with the |

The friction-disk F’ is mounted upon a ver-

tical shaft G, located in the center of the ma- 75

chine. Secured to this shaft G is a pulley d,

from which a belt d’ extends to the pulley c

to give motion to the work-carrying shaft C.
The upper frame-work B is provided with

a circular base e, which is mounted upon and oo

fits over the annular head «, as shown in Fig.
1. Mounted in the circular base e 1s a verti-
cal shaft 7, provided at its upper end with a

‘hand-wheel /7 and at its lower end with a pin-
2 which engages with a circular interior 85

ion f
rack £3, secured to the annular head a, where-
by by turning the hand-wheel f* the circular.
base e, together with the frame-work B and

all the mechanism mounted thereon, may be
revolved, for the purpose hereinafter de- 9o

scribe®,

To secure a nice and accurate adjustment
of the upper frame-work and the grinding
mechanism carried thereby with relation to
the stationary lower part of the machine and
the work-carrying shaft supported thereon, a
worm-wheel ¢, Fig. 2, is loosely mounted on
the shaft £, which worm-wheel meshes with a
worm-shaft ¢/, mounted in suitable bearings
secared to the circular base e, said worm-shaft
being provided with a suitable hand-wheel g
Upon the shaft
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fis a friction-nut 7, by means of which the
worm-wheel ¢ may be conneeted so as to re-
volve with or be disconnected from the shaft
/. By connecting the worm-wheel ¢ to the
shaft f and revolving the worm-shaft ¢’ it will
be seen that a fine movement may be given
to the upper frame-work and the mechanism
carried thereon and an accurate adjustment
thereof De effected.

1o the front of the frame B3 is attached a
support or slide I, arranged to swing apon a
pivot i at its lower end, as shown in Fig. 1,
the extent of movement of which is governed
by the adjusting-screws 2’ 7/, and by which

curately adjusted to secure the necessary
alignment of the grinding-spindle with the
work-carrying shaft. Theslide ITis provided
with ways 7, upon which slides the reciprocat-
Ing carriage I. Secured to the slide I is a
bracket J, earrying a hearing or support j for
the hollow vertical shaft K. (Shown in dot-
ted lines, Iigs. 1 and 3.) This shaft K carries
o pulley & at its upper end, to whieh motion
Is imparted by means of a belt &/, which con-
neets the pulley £ with the main driving-pul-
ley K, the belt passing over guide-pulleys i?
/% as shown in the drawings.

IX" 18 the grinding-spindle, which is mount-

ed in suitable bearings &* &' on the recipro- |

cating carriage I, and carries at its lower end
the grinding-wheel K® The upper end of
this grinding-spindle is reduced in diameter,
for the purpose hereinafter explained, and is
connected with the hollow shaft K by a groove-
and-spline connection, as shown in Figs. 1
and g, whereby it may be made to revolve
therewith, but may have a longitudinal mo-
tion with relation thereto.

T'he means for giving the necessary reeip-

- rocating movement to the carriage I are as

50

55

0o

follows: Secured to the reciprocating carriage
18 a sector I..  Pivoted to this sector is a suit-

able lever /, provided with a latch I for hold- |

ing 1t in position, something like the revers-
ing-lever of a locomotive, the sector I being
provided with suitable sockets 1 for receiv-
ing the end of the latch /. Also pivoted to
the sector I by the same pivot-pin is a seg-

mental gear %, adapted to be connected to and

operated by the lever . For the purpose of
etffecting this connection between the lever
and the segmental gear the latteris provided

with a projecting extension ##,the end of which |

extension lies between two lugs I’ I°, secured
to the lever /, and so arranged that there is a
certain amountof play or lost motion between
the projection of the segmental gear and the
lugs on the lever, all asshown in Fig. 3. Each
of the Iugs I I’ isprovided with a set-serew or
adjusting-screw /% which are screwed up to
clamp the projecting extension of the seg-
mental gear, and which may also beemployed
to accurately adjust the vertical position of
thegrinding-wheel. By this arrangement the

- the circular basee of the frame-work B.
screws the position of the slide IL may be ac-

429,698

ered by hand independent of the feed mech-
anism next to be deseribed.

M 15 a connecting-rod provided at its lower
end with a rack m, which meshes with the seg-
mental gear £, Figs. 1 and 3, and connected

~at 1ts other end to oneend of a lever-beam N,
pivoted at n to the upper part of the frame-

work I3. To the opposite end of this lever-
beam onecend of aneccentric-rod O isconneet-
cd. The other end of this eccentrie-rod car-
ries an eccentric o, mounted upon the eccen-
tric shafto’, which in turn is mounted in suit-
able bearings in a bracket o, depending from
This
eccentrie-shaft o” carries at its other end a
worm-wheel 0% which meshes with a worm o?,
upon the central shaft . T'his central shaft
( has a loose fit in the bearing which sup-
ports its upper end, so that it may be capable

of swinging to alimited extent, after the man-

ner of a pendulum. The lower end of the
shaft G 1s supported in a bearing ¢ which is

- plvotally connected to a horizontal slide P,

the latter being provided with a forked end p
to embrace the bearing ¢°, as clearly shownin
Fig. 2, the connection being such that the nee-
essary movementof the lower end of the shaft
may be permitted. The slide P is arranged

to travel horizontally in a suitable support p’,

secured toone of the uprights A’.  Arranged
to travel back and forth in the support 9/,

“but in a direction at right angles to the line

of movement of the slide P, is a wedge R, lo-
cated so as to bear against the end of the
slide P, as indicated in dotted lines, Fig. 2,

“whereby by the movement of the said wedge

in the proper direction the slide > and the
lower end of the shaft G, connected therewith,
may beforced outward, and so as to force the
frictional disk I’ upon the shaft G into op-
erative contact with the frictional disk F,
and thereby communicate power from the
driving-shaft I to the shaft G to revolve the
latter. IFor the purpose of operating the
wedge R a rock-shaft S is mounted in suit-
able bearings s s, secured to one of the up-
rights A”.  This rock-shaft is provided at its
lower end with a crank-and-pitman connec-
tion s” s* connecting said rock-shaft with the
wedge R, whereby a rocking of the shaft S
will operate the wedge. The other end of the
rock-shaft is provided with a suitable handle
s* for operating it.

The operation of the machine is as follows,
it being understood that the grinding-spin-
dle with its grinding-wheel may be kept in
continuous revolution by means of the belt
'y even when the reciprocation of the car-
riage which carries the grinding-spindle and
the revolution of the work-carrying shaft is
stopped. It will now be supposed that the
friction-disk F’ is out of contact with the
disk I, and thus the reciprocating carriage
I and the work-carrying shaft are at a stand-
still. It will also De supposed that the re-

reciprocating carriage and the grinding-spin- | ciprocating carriage I, earrying the grinding-
dle mounted thereon may De raised and low- | spindle K’, has been raised by hand by means
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of the lever I to the position shown in Fig. | its place, when the operation above described

1, and the grinding-wheel thus elevated so as

to permit the convenient attachment to the

work-carrying shaftof the work to be ground.
The eylinder whose interior surface is to be
operated upon is then attached to the work-
carrying shaft. By means of the hand-lever

~[the reciprocating carriage and the grinding-
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wheel are then lowered, so that the grinding-
wheel will enter the cylinder to be ground,
the segmental gear I° traveling down the rack
m on the connecting-rod M, which is for the
time being stationary. The proper align-
ment of the grinding-spindle and its grind-
ing-wheel with the work-carrying shaft and
the axis of the cylinder is effected by means
of the adjusting-screws b’ i/, and the proper
position of the grinding-wheel laterally with
relation to the interior surface of the cylin-
der is secured by revolving the upper frame-

work, which earries the grinding mechanism,

by turningthe hand-wheel 1/, or if a very ac-
curate adjustment is desired, by revolving the
worm ¢’, the worm-wheel g having been prop-
erly connected with the shaft 7. If the vertical
position of the grinding-wheel requires to be
very accurately adjusted, this may be done by
means of the adjusting-screws [* {*. When the
necessary adjustments have been made and
the grinding is ready to be commenced, a
proper movement of the rock-shaft s by means
of its handle will, by means of the wedge R
acting on the slide I?, force the friction-disk
F/ into contact with the disk K, and thus
cause the revolution.of the shaft G, whichin
turn, by means of the belt d’, will give revo-

Jution to the work-carrying shaft and the ¢yl-

inder to be ground. The revolution of the
shaft G will also, by means of the worm o¢*
and the connecting mechanism, give a recip-
rocating motion to the carriage I, the seg-
mental gear I? being held stationary by means
of the latch I’ entering one of the sockets /[?
in the sector L, so that the rack m on the con-
necting-rod M will for the time being form a
positive connection with the segmental gear,
and thus cause the carriage 1 to partake of
the movements of said connecting-rod.
When the grinding of the work has been
completed, the carriage I, carrying the grind-
ing-spindle, is raised by means of the lever [,
the seemental gear 2 traveling on the rack
m on the connecting-rod M, so as to raise the
erinding-wheel clear of the work which has
been ground, and the rock-shaft S is rocked

by means of its handle, so as to withdraw the

wedge R, and thus allow the shaft G to swing
back, so as to remove the friction-disk F’
from contact with the disk F, whereby the
revolution of the shaft G is stopped,and thus
the reciprocating carriage I and the work-

carrying shaft C brought to a standstill, and

that without stopping the revolution of the
orinding-spindle, which may be continuously
revolved by means of thebelt i’. The cylin-
der ¢’ or other work is then removed and an-

1S repeated. N

It will be seen that with the construction
and organization of devices above described
the reciprocating carriage which carries the

grinding-spindle and orinding-wheel may be.
antomatically caused to travel back and forth,

s0 as to give the necessary feed to the grind-
ing-wheel during the operation of grinding,
and that its connection with the feed mech-
anism, which is necessarily of slow motion,
is such that said carriage may be quickly
raised or lowered by hand, and thus raise or
lower the grinding-wheel with reference to
the work to Le ground independent of the
feed mechanism. It will also be seen that
the reciprocation of the ocrinding-wheel car-
riage, as well as the revolution of the work-
carrying shaft, may be stopped at pleasure

FAS,

75

30

without stopping or interfering with the con-

tinuous revolution of the grinding-spindle.
What I claim as my invention, and desire

‘to secure by Letters Patent, is—

1. The combination, with a grinding-wheel
and its spindle mounted upon a reciprocating
carriage, of feed mechanism, substantially as
described, for giving a reciprocatory move-
ment to said carriage, and means, substan-
tially as described, for disconnecting said
orinding-wheel and spindle from the infiu-
ence of said feed mechanism, and for raising
or lowering said grinding-wheel and spindle
by hand independent of the feed mechanism,
substantially as described.

2. The combination, with a grinding-wheel
and its spindle mounted upon a reciprocating
carriage, of a connecting-rod for connecting
said reciprocating carriage with the feed
mechanism from which the reciprocatory
movement is derived, said connecting-rod be-
ing provided with a rack, and a lever pro-
vided with a segmental gear, which latter
meshes with the rack upon the connecting-
rod, whereby by locking the lever in position
thereciprocating movementof the connecting-
rod will be transmitted to the carriage and

the grinding - wheel and spindle mounted

thereon, and by unlocking the lever the car-
riage, the grinding-wheel, and spindle may
be raised or lowered by means of said lever
and the segmental gear traveling upon the
rack of the connecting-rod, substantially as
described. |

3. The combination of a grinding-wheel
and its spindle mounted upou a reciprocating
carriage, a work-carrying shaft, feed mech-
anism, substantially as described, for giving
a reciprocatory movement to said grinding-
wheel carriage, means, substantially as de-
seribed, for giving rotation to the grinding-
wheel spindle and to the work-carrying shait,
respectively, and means, substantially as de-
seribed, for stopping the reciprocating feed of
the grinding-wheel carriage and the revolu-
tion of the work-carrying shaft without stop-
ping the revolution of the grinding-wheel and

other attached to the work-carrying-shaft in | its spindle, substantially as described.
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420,608

_ 4. The combination of a grinding- wheel | eal shaft G, supported so as to be capable of
~and 1ts spindle mounted upon a reciprocating

carriage, a work-carrying shaft, feed mechan-

1sm, substantially as deseribed, for giving a
reciprocatory movement to said grinding-
wheel carriage, means, substantially as de-

seribed, for giving rotation to the grinding-

~wheel spindle and the work-carrying shaft,

- 10

respectively, the reciprocation of the grind-
ing-wheel carriage and the rotation of the

~work-carrying shaft being derived from the

I5

~ carriage and the rotation of the work-carry-
~Ing shaft may be stopped at pleasure at any
desired point withoutstopping the revolution

20 of the grinding-wheel and spindle, substan-

same central vertical shaft, which shaft is

adapted to be rotatively connected with and

~disconnected from the shaft from which the
revolution of the grinding-wheel spindle is -

derived, whereby the reciprocation of said

tially as deseribed.

9. The combination, with the central verti-

!

-~ VWitnesses:

a slight swinging movement, as deseribed,
and provided with a worm to give motion to

the feed mechanism for reciprocating the

erinding-wheel carriage, a pulley-and-belt

-connection for giving rotation to the work-
carrying shaft, and a friction-disk through

which its own motion is derived, of the slide

P, pivoted to the lower end of said central
‘shaft, the wedge R, which bears against the

end of the slide I, and means for operating

saild wedge to force outward the slide P and
the lower end of said central shaft, and thus

force the frictional disk upon said central

shaftintooperative contact with acorrespond-
ing disk upon the driving-shaft, or to with-

draw said wedge, and thereby destroy said
-operative contact, substantially as deseribed.

CITARLES IL. NORTON.

“W. H. THURSTON,
S. J. MURPHY.
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