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UNITED STATES
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PATENT OFFICE

OAKLEY S. WALKER, OF WORCESTER, MASSACHUSETTS.

GRINDING-MACHINE.

SPECIFIG ATION iormmg part of Letters Patent No., 732,803, de,ted July 7, 1903

| Appheetmn filed Mereh 26 1902, Serial No, 100, 095,

(No medel )

To all whom it may concern:
Be 1t known that I, OAKLEY S. WALKER
a citizen of the Umted States,. residing at

Worcester, in the eounty of Worcester cmd'

State of Massaehusetts have invented a new

and useful Grmdlnﬂ'-Maehme, of Wthh the

following is a specification.
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This mventlon relates to that class of uni-
versal erinding-machines in which the work
isfedupto and presented to a grinding-wheel.

The especial object of bhls_ invention is to
provide a strong, simple, efficient, and inex-

pensive universal grinder which may be ad-

justed and operated at varying speeds, which
is provided with automatic feeding and re-
versing connections, and whteh has an auto-
matic stopping device for stopping the opera-
tion of the machine upon the completion of
any desired piece of work.

To these ends this invention consists of the
universal grinding-machine and of the com
binations of parts therein, as hereinafter de
seribed, and more partieularly pointed outin
the claims at the end of this specification.

In the accompanying four sheets of draw-
ings, Figure 1 1s a side view, partially broken

away, ef a nniversal grinding-machine con-
structed according to my invention.

Fig. 2
is a detail view of the belt-shifting connec-
tions. Fig. 3 is a fragmentary plan view
showing the form of feeding connections
which 1 preferably employ in a universal
grinder constructed according to my inven-
tion. -Fig. 4 is a front view of the same.
Fig. 5 is a detail view of the reversing-piece.

Fig. 6 is an enlarged view of the adjustable
train for varying the speed at which the ma-
-~ chine is operated.. Iig. 7 is a sectional view

taken on the line 7 7 of Fig. 6. Fig. 8 is a
sectional view taken on the line 8 8 of Fig. 6.

Fig. 9 is a detail view of a portion of the car-

- riage and of the tail -stock which may be

50

mounted thereon. Fig.101s a sectional view
illustrating the construetlon of tail - stock
spindle prefembly employed. Fig.11l1isa de-
tail view of the clamping-handle for operat-
ing the tail-stock spindle, and Fig. 12 is a de-
tall plan view illustrating the eonnecblons for

setting over the work- ta,bl_e for grinding ta-
pers or for similar purposes. |

In producing the better grades of machine-

possible.

| more reliable results can be obtained f10m

erinding machinery than by the use of ordi-

‘nary lathes, planers, or similar cutting-tools.
Grinding operations are usually considerably

slower than the ordinary cutting operations,

55

and as orinding-machines as heletofore con-

chinery has heretofore been compamtwely ex-

| pensive to operate.

str ucted have required the constant presence
I and oversight of an operator grinding ma-

bo

The especial object of my present inven- .

tion Is to provide a universal grinding-ma-

chine which is automatic in action, so that 63

one operator can control several ﬂfmdmﬂ-

machines, thus red ueing the cost of labor re-

quired and producing the desired quality of
work at a less cost than has heretofore been

To aecomplish this resualt, a uni-

70

versal grinding-machine constructed accord- .

ing to my mventlon is preferably provided

. Wlth automatic stopping connections, which
“may be set to automatically stop the opera-

tion of the machine upon the completlen of

its work. .

In practice the automatic stopping connec-
tions for a grmdmg-maehme constructed ac-
cording to my invention comprise a spring-

| pressed belt-shifter having a latch for hold-
‘ing the belt in operative position, which latch

is relea,sed by the transverse travel of the
main carriage of the grinder, so as to permit
the driving- belt to be shlfted onto a loose pul-

ley when the work has been fed entlrely past

the grinding-wheel.
To operate a universal rrundmn'-ma,ehme

novel form of change -speed drwmﬂ' connec-

tions. |
The preferred form of change-speed - drw- |
ing connections for a universal grinding-ma-

chine constructed according to my invention
comprises an expanding pulley secured on

the operating-shaft anda driven pulley which

can be moved back or forward to tighten or
loosen the driving-belt, which is drawn down -

between the flanges of the driving-pulley, so

~as to change the dlameter of the driving-pul-
ley to secure the desired speed. The drwe:r o
pulley and the feed-belt pulleys are prefer-.
ably jour naled in a yoke carried by a shaft

75

80

‘constructed according to my 1r:vent10n at
different relative epeede I have provided a

90

(Co

work it is now Wellrecen'mzed that better and pwoted in a pleee whlch 1S loosely mounted. =
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upon the operating-shaft, so that the weight

of the parts will serve to tension tho feed-

belts and the relative tipping and oscillating .

will serve to equalize the tension of the two
feed-belts.

To operate the transverse-feeding connec-
tions and the reversing-clutei, I preferably
provide two sliding yokes or pieces which
act successively, so that the longitudinal
travel of the carriage first acts to produce a
transverse feed and afterward operates the
reversing connections. |
- In connection with the work-table of my
universal grinding-machine I preferably emn-
ploy a special coustruction for setting over
the work-table when tapers are to be ground,
a novel form of tail-stock spindle, and novel
clamping connections for holding the tail-
stock spindle in adjusted position.

Referring to the accompanying drawings
for a detail description of a universal grind-
ing-machine constructed according to my in-
vention, as shown in dotted lines in IFig. 1,
W designates a grinding-wheel which may
be adjustably mounted and driven in any
desired manner. Inasmuch as the manner
in which the grinding-wheel is mounted
forms no part of my present invention, I have
not herein shown or described the same at
length. - '

As 1llustrated, a grinding- machine con-
structed according to my invention may com-
prise a main frame or column A, having ways
I3, upon whicha primary carriage orapron C is
mounted. The primary carriage or apron C
1s provided with ways D, upon which is
mounted the longitudinally-movable carriage
Ir. Supported on the longitudinally-movable
carriage It is a work-table T. The work-ta-
ble T is preferably slotied or provided with
ordinary T-grooves, so that the work may be
clamped thereto, as to an ordinary planer-ta-
ble, and the work-table is also preferably pro-
vided with head and tail stock constructions,
which may be employed for supporting the
work on centers, if desired. These partsmay

be of substantially the ordinary construction

employed in universal grinding - machines
and need not be herein shown or deseribed at
length. .

T'he driving connections for my grinding-
mmachine, as herein illustrated, comprise a

-

shaft 11, journaled in boxes secured in shaft-

hangers 10. Monnted on the shaft 11 are or-
dinary tight and loose pulleys 12, running on
which is a driving-belt 13. KExtending back
from the shaft-hangers 10 are arms 14, and
longitudinally movable through the arms 14
1s a spring-pressed rod 15, having belt-shift-
ing fingers for shifting the driving-belt 15.
As shown most elearly in Fig. 2, the rod 15

18 normally held by its spring 16, so that the

driving-belt 13 will run on the loose pulley.
To start the machine in operation, I pro-

65 vide a belt-shifting cord 17, which extends

down around pulleys 18 and is provided with

a handle 20 near the front of the machine. + topermit the parts of the variable-speed con-

782,803

| By pulling the handle 20 the driving-—bel't

may be shifted to operative Pposition, and,
as shown in Kig. 2, the belt-shifter may be
held 1n operative position by a latech 21. Ex-
tending down from the lateh 21 is a rod or
wire 22, which is connected to a lever 23,
which is notched at its front end to receive a
roller 24, journaled in a sliding rod 25, hav-
ing a handle 26 at its frontend. BBy means of
this construction by either pushing in or pull-
ing out the handle 26 the roller 24 will act as
a cam to pull down the rod or wire 22, releas-

ing the cateh 21.

Secured on the rod 25 is an arm 27. En-
gaging the arm 27 are springs 28 for holding
the rod 25 in 1ts normal position. Longitu-
dinally movable through an eye in the upper
end of the arm 27 is a rod 29, extending from
the primary carriage C, and adjustably se-
cured on the rod 29 are stops 30, having
springs for engaging and shifting the arm 27
to actuate the releasing connections hefore
described. DBy meansof thisconstruction by
setting the stops 30 to proper positions my
orinding - machine may Dbe automatically
stopped whenever the main carriage has been
fed to any desired transverse position, and
I regard this as an especially important fea-
ture in the use of my grinding-machines, as
by means of this construction a single oper-
ator may be enabled to run several grinding-
machines. -

The variable-speed driving connections are
most clearly illustrated in Sheets 1 and 3 of
the drawings. As indicated by dotted lines
in Kig. 1, an operating-shaft 31 is journaled
1n the base of the machine and is belted, soas
to be driven from the driving-shaft 11, Se-
cured. on the operating-shaft 31 isa variable-
sized pulley, the construction of which 1is
most clearly illustrated in Fig. 8. Asshown

' 1n this figure, sleeves 32 are secured on the

operating-shaft 31, and keyved onto the sleeves

32 are pulley-flanges 33, which are normally

forced toward each other by springs 34. The
pualley-flanges 33 are adapted to receive a
double belt 35, said parts being arranged so
that the double belt 35 may be pulled to sepa-
rate the pulley-flanges 33, thus decreasing
the operative diameter of the pulley. Piv-
oted on the operating-shaft 31 is a yoke 36,
and pivoted in the yoke 306 and extending
forward toward the front of the machine is a
shaft 37. Splined on the shaft 37 is a yoke
or piece 33, journaled in the lower end of
which 18 a shatt 41, carrying the driven pul-
lay 42 and the feed-belt pulleys 44 and 43.
Lo adjust the yoke 38 upon the shaft 37 in
order to change the distance between the
driven pulley 42 and the expansible pulleyon
the operating-shaft 31, I provide an adjust-
ing-handle 39, which is journaled in a piece
40 and is threaded at its inner end in the
yoke 38, as shown in Fig. 6, Theadjusting-
handle 39, as shown in Fig. 1, extends out
through a vertically-movable slide 46, so as

80
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nection to swwel or turn about the operat-
ing-shaft 31. The feed-belt pulleys 44 and
40 are hung one in an open and one in a
crossed feed-belt 47, the weight of the parts
serving to tension the feed-belts 47, while the
turning of the shaft 37 equalizes the tension
of the two feed-belts 47. To stop the feed-

 belts 47, as shown in Fig. 1, I provide a rod

1o

or-wire 350, connected to an arm extending
down from a shaft 51, having a handle or

‘knob 52, said parts being arranged so that by
turning the knob 52 the change-speed driv-

- 1ng connections wiil be lifted to leave the

s

20

drlvmﬂ'-belts 47 slack and the machine inop-
erative.

- The feedmw connections operated from the
feed-beltsare most clearly illustrated in Figs.
o and 4. As shown in Fig. 3, the pulleys 48
and 49, which receivethe feed- beltq and which

are driven thereby in relatively opposite di-

rections, are loosely mounted onapower feed-
shatt 53 which is provided at one end with

~a pinion 54, meshing with a gear 55, secured

25

30

35

40

45

RO

55

60

-handle 59.

on a shaft 56 havmg 8 worin Whlch meshes
with and drives a worm-wheel 57, which is
loose upon a longitudinally-movable shaft
53, having a hand-wheel 59 at its front end.
At its rear end the shaft 58 is provided with
a gear G0, which drives the carriage by mesh-
ing with the ordinary carriage-rack, whiech it
is not necessary to herein show or deseube
By means of this construction when the shaft
58 is pushed back to the position illustrated
in Fig. 3 the carriage F may be moved by the
The hub of the gear 60 is pro-
vided with suitable holes or soekets for re-

ceiving a pin 61, projecting from the face

of the worm-wheel 57, so that by pulling out
the shaft 58 the gear 60 will be connected
with the worm- wheel 57. The longitudinal
motion of the shaft 58 required for seeuring
this engagement is comparatively small and

does nob move the gear 60 out to mesh with
~ the earriage-rack.

The connections which I preferably employ
forsuccessivelyoperating, first,the transverse
feed, and, second, the reversing connections

from the trm el of the carriage are mostclearly.

illustrated in Figs. 3 and 4. Asindicated by

dotted lines in Flfr_ 4 and as shown most

clearly in Fig. 9, the carriage If is provided
at each end with an Opemtmmdm 62, pivoted
in a bloeck 63, which may be fastened in dif-
ferent adj usted positions in the carriage FF by
a nut 64. ColOperating with the dog 62 of
the carriage 1 provide a slide 65, whlc,h first
operates the transverse feed and afterward

‘shifts the slide 82 to reverse the direction of

the travel of the carriage. Asshownin Fig.
4, the slide 65 1s provided at its end with a
rack 66, which meshes with a small pinion 67,
secured on a shaft 68, which shaft 68 is pro-

vided at its opposite end, as shown in Fig. 3,

with a larger gear 69, meshmﬂ* with a pinion

70 on a shaft ha,n ing & blotted wnst-plate 71

at its front end. AdJnsta,bly secured in the

—

{ 90 has been compressed to the desired extent,

feed-shaft 79 in the opposite direction.

49,

which is connected by a pltman 73 to a rock-

ing piece 74. Pivoted on opposite faces of

____the rocking piece 74 are the feed-pawls 75
and 76, which coOperate with ratchet-wheels
77 and 78 on the transverse feed-shaft 79.

One of the pawls, 75, acts to turn the trans-
verse feed-shaft 79 in one direction, and the

other pawl, 76, acts to turn the tra,nsverse
At

70

75

its front end the transverse feed-shaft 79 is

provided with a handle 80, and near 1ts rear

‘end the transverse feed-shaft is threaded, as

shown at 81, to operate the apron or primary

carriage C. Thereversing-slide 82, asshown
in Fig. 4, is provided with a rack 83, which
meshes with a pinion secured on a shaft 84,

which shaft 34 is pmwded at its rear end
with a gear 86, 'The gear 36 meshes with a

rack 87, which is connected by springs 90 to

30

& shlftmﬂ* piece 88, journaled in which is a
bushing 89 which is keyed onto the shaft 53

and ha,s clutah sections atitsendscodperating

with the cluteh-sections of the pulleys 48 and

are latches 91, which prevent the motion of

90

- Codperating with the shifting piece 88

the shifting piece 88 until one of the springs '

after which the lateh is released to permit

the operation of theshifting piecein the nsual

manner. By means of this construction I

95

have provided for the successive action of

the transverse feed and the reversing de-
vices—that is to say, the carriage-dogs first
act to shift the slide 65 and operate the trans-

10)

verse feed, after which the slide 65 picks up

the slide 82 and causes the reversal-—and I re-

gard thig as a feature of advantage in prac- =

tice, as the resistance of these two operations
doesnot havetobeovercome at the same time.

105

The work-table-adjusting connections and

the spring tail-stock spindle and its adjust-
ing connections which T prefera.bly employ

are most clearlyillustrated in the fourth sheet
of the drawin 1gS.

As shown in Fig. 12, the.
work-table T is provided with the usual T-

110

ogrooves to enable the work to he clamped

upon the table T, if desired, and in order to
I15
tapers or for similar purposes I prowdea roe-

adjust the work-table T for the grinding of

movable piece 93,which may be dropped down

into one of the SlOt‘S 92 and which is arranged
to extend out so as to be engaged by set-over

screws 94, threaded into hms extending up
from the carriage C, so that by means of this

I20

counstruction the tail-stock end of the work- - -

table T may be set over to any desired ex-
tent and may be clamped in its adjusted po-.
12§

sition by the c]amp bolt 190, which extends
up through a slot in the carriage T. (Indi-
cated by dotted lines in Fig. 9 .) "The tail-

stock casting S may be ﬁtted to the grooves.
92 of the work-table T in the ordinary man-

ner and may be clamped in adjusted position
by a clamping-handle 95.

Journaled in the.
tail-stock casting S is a rock-shaft 96, which .
rock-shaft 96, as illustrated in Fig. 10 1S pro-

130

slot of the wrist- plate 71 1s & cmnk-pm 72 1 vided Wlth a pmlon 97 meshmﬂ' Wlth a rack o
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98.
the tail-stock spindle 101 and is held in place
at one end byafixed piece 100 and at its front
end engages a spring 99, so that by means
of this construetion when the tail-stock spin-
dle is set ap it engages the work with spring-
pressure, preventmw any looseness of the
work when the same is carried on centers.
T'he tail-stock spindle 101 is provided at its
ond with a reduced portion 102, which ex-

tends out through a flange 103, which is in-
tended to prevent the entrance of grit or em-

ery-dust into the tail-stock barrel. Extend-
ing from the rock-shaft 96 is an operating-
arm 104, and threaded onto the end of the op-
erating-arm 104 is a clamping-handle 105,
which has a serew 106 threaded therein to
engage a longitudinally-movable clamp-rod
107, having a beveled end which may be set
down into engagement with the beveled
clamping-sector 108, and I regard this as an
especially desirable connection for operating
the tail-stock spindle, as the same handle is
used for adjusting the tail-stock spindle and
for locking or clamping the same in place.
T'he operations of the several parts of a
universal grinder constructed according to
my invention have been so fully descrlbed in
referring to the detailed construction of the
parts that a description of the operation of
the machine as a whole is thouwht to ‘be un-

Necessary.

I am aware that numerous changes may be

made in practicing myinvention by those who
are skilled in the art without departing from
the scope thereof as expressed in the claims.
I do not wish, therefore, to be limited to
the construction I have herein shown and de-
scribed; but

What I do claim, and desire to secure by
Letters Patent of the United States, is—

1. In a grinding-machine, the combmatmn
of a work- carriage, means for reciprocating
sald carriage, a tmnsverse-feed mechanism
for moving the carriage transversely to feed
the work up to and past a grinding-wheel,
and adjustable stopping connections for stop-
ping the operation of the machine when the
carriage has been fed transversely to the de-
sired position.

2. In a grinding-machine, the combination
of a frame, a transversely-movable apron or
primary carriage, a reciprocating work-car-
riage mounted thereon, driving connections
for automatically reciprocating the work-car-
riage and for feeding the primary apron trans-
versely to carry the work tp to or past the
grinding-wheel, and adjustablestopping con-

nections for stopping the operation of the ma- |

chine when the primary carriage has been
fed transversely to the desired position.
3. In a grinding-machine, the combination

of a frame, an apron mounted on the frame |

732,803

The rack 98 fits loosely into a socket in | and movable transversely thereon, a Worj{»

carriage mounted on the apron, feeding de-
vices for reciprocating the work - carriage,
means formoving the apron transversely with
respecttothe travel of the reciprocating work-
carriage, a stop-rod carried by said apron,
stops adjustably mounted on said stop-rod,

~and stopping connections controlled thereby
for stopping the machine when the apron has
“been fed transversely to any desired position.
4. In a grinding-machine, thecombination.

75

of a power feed—shafb,Opposite]y-tu rning feed-
pulleys journaled thereon, a shifting piece
for alternately connecting the feed-pulleys
with the power feed-shaft to drive the power

| feed - shaft in alternate directions, a trans-

verse shaft having a gear for meshing with
the carriage-rack, a worm - wheel loosely
mounted on the transverse shaft and driven
from the power feed-shaft, and a c¢luteh con-
nection operated by pulling out the trans-
verse shaft to connect the power feed-shaft
to drive the transverse shaft when the car-
riage is to be fed by power, or which can be
uncoupled when it is desired to feed the car-
riage by hand.

5. In a grinding-machine, the commbination

of a carriage, and a yoke operated from the

carriage, and connected to first operate the
transverse feed for the carriage, and then to

operate a secondary yoke for reversing the

direetion of travel of the carriage.
. In a grinding-machine, the combination
of a carriage ha,vmrr feed do,qs or pawls, a

yoke ar ranged to be shifted by the feed dogs

or pawls, a transverse-feed train arranged LO
be operated by a rack on said yoke, compris-
Ing a wrist-plate with a erank-pin adjustably
secured therein, and connected to operate a
rocking piece having pawls for turning the
transverse-feed shaft, and a secondary slide
operated by the first-named slide and con-
nected to operate the carriage-reversing de-
vices.

7. In a grinding-machine, the combination
of a carriage, a work-table having undercut
or T-shaped clamping-slots thelem a gag-

‘1ngand adjusting piece adapted to be dmpped

into one of the clamping—slots and to project
therefrom, set-screws, one engaging each side
of said piece fo set over the work-table for
grinding tapers or for similar purposes, and
& elamp bolt threaded into the work-table
and extending through a slot in the carriage
to hold the Work-table in adjusted positions.

In tesbimonv whereof I have hereunto set
my hand in the presence of two Subscrlbmw
witnesses.

OAKLEY S. WALKER.

Witnesses:
LLouis V. SOUTHGATE
PaiLir W. SOU']?IIG-ATE
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