Aug. 22, 1933. J. A SMITH 1,923,760

GRINDING MACHINE
Filed Dec. 4, 1931

3 Sheets~Sheet 1

INVENTOR

' | - ,__%Q.M

22 Gozle 72l

ATTORNEY>




1,923,760

J. A. SMITH

GRINDING MACHINE

Aug. 22, 1933.

3 Sheets-Sheet 2

4, 1931

Filed Dec.

zx ‘ F e T 7t
AT 7 e .
X o5 BF ) r7 ’
yVZg (,

-,

fINVENTOR

N
u
z
o
Q
E
<




J. A. SMITH
GRINDING MACHINE

Aug. 22, 1933.

Filed Dec. 4, 1931

-,
1
3

<

A -
AN
~ \/‘

1,923,760

3 Sheets-Sheet 3

|\Ar\JlrL_/~, ”~ ’ o
.y ) o

STy b e '
Lry, i

S
~
23
[
0 3
, i’;r‘ii_‘ i p?:\\ 3 ¢
7 B v N SRV 3L N
L PP T
» : 25
, O =
A 70 ;’ N :
& e F
!
= B l[‘ ;:?
/ ! -
. L ; 7
27
FL
//
Ve
27 7
28
141 ¢ 2 nvenTOR

BY

é¢;2;aéf: 7 ‘5;;¢¢éw£/’
e ik

ATTORNEY.S



| Sl
(4}

o
o

40

45

Patenied Aug. 22,

UNRITED STATES

SR Eg@%’,?ﬁﬁ

1,823,760
GRINDING MACKINE

’11‘3

an i

: this inve:
hange iegc

provide az

which is -309‘:61‘ op-
eration of variety of
speeds and .shift means
for this spe T wm with the suards
surrounding the gr 1eels 0 that higher
speed cann ; 55 the guard in'each
mst'mf* is -now‘cﬂ o the grinding wheel
because of reduction in the d ter. of the

or otherwise.
g wheels and
heel changes
1 toward
de, this
:01 con-

grindiy 1g wheel as U"m"‘g LT W
he guards surrcund
as the dwmete* of me vl
due to wear, the gt
the ﬂme au

uards

nection to the ranical
connection kbebw "I’%Zm,\ (115~
sion control »mﬂr’“ﬁ tfe conirel
may he manipulated :

It is a further obisch gear shift-
ing apparatius whic 5T use - in
grinding or polishing pendently of
the contral imposed connectlon 1o the
guards.

it is a furtn niest to provide an extremely
novel mechanical countrol co‘qza“'uop

the gus and th

in the interlock for compelling
tionate to the diameier of the
is eﬁecbed

grinding wheels

mﬂchn
ments.

Figure 2 iz a top plan view with the cover
removed, generally illustrating the speed ha nge

&

-are fixed to the

appalatus ‘
Figure 4 is a sectional view taken on line 4—4,
Figure3, illustrating the mounting
and a portion of the gear change operating means.
Figure 5 is an end view of {Hie grinding machine
showing the mechanical connection between the
speed change operating méans and the guard
for compulsory proporticning ©f
wheel speeds relative to the d1 meter thereof.
The particular style or type of grinder herein
illustrated  includes. & holiow ‘base or machine
casing 1 having bearings 2 mounted in alighment
at its respective ends. ' A grinding wheel shaft
3 is mountsd in these bearings and extends from
the ends of the base or frame, the grinding wheels
being. fixed thereto at the respective ends. The
bearings 2 are separate elemenis holted upon
ledges or lugs 4 .of the grinder frame at the
respective ends. - e
Each ~grinding - wheel izwciud@s a sectional
guard attached thereabout. A cluster of gears 5
grinding wheel shaft within the
frame, these gears varying in size- depending on

the grinding
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the particular speeds incorporated. The electric -

motor-§ providing the power for the machine is
supported on a base 7 and the motor base is sup-

ported for rocking movement -on ‘a- stationary

shaft 8 fixed between ths respective end walls of
the base toward the rear thereof. The stub shaff
9 of the motor carries a pini on 10 at the end
adjacent the gear cluster, this pinion qdapted to
mesh with any one of the seriss of gears'in the
cluster, meshing being accomplished by shifting
the motor and its- bf’ se on the support shaft longi-
tudinally thereof, and rocking or permitiing rock-
ifig of the motor and base on the shaft to bring
the pinion into mesh with th adjacent -gear of
the series, the speed change:therafors depending
on the extent of the longitudinal shift..

The centers of the motor support shaft 8, mo~
tor stub shaft 9, and gri inding wheel drive shaft
3 are so related and the pinien i3 of a size prop-
erly’ determined -relative 16 the diameter of the
largest gear of the cluster whereby mesh between.
the pinion and any of the gears of the series is
maintained by gravity af all times as imposed by

“the weight of the motor vnit, the motor unit being

off balance on its support shaft 8, as a nivot, on
the side toward the gsar clugter. However, for
the purpose of preventing m shing of the teeth
under the full weight of the motor unit, a. series
of stops 11 are provided attached to the forward
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side of the motor by means of a bracket 112,
these stops adapted to successively cooperate with
a fixed stop 12 attached to the forward wall of
the hollow base or machine casing 1.

The stops 11 and 12 in each instance consist
of screws engaged into the base of the motor or
the frame as the case may be and maintained in
adjusted position by means of nuts 13. 'The
stop screws on the motor base have their heads
disposed at successively greater distances from
the frame, the variation in the positions of the
heads being determined by the difference of the
diameter of the gears on the grinding wheel
drive shaft.

There are four of these stop screws in this
instance, thereby accommodating for four speed
change gears 5. As will be apparent from Figure
2, the stop screw protruding the greatest dis-
tance from the motor base is in engagement with
the stationary stop 12 on the frame at the time
when the pinion 10 is in mesh with the largest
gear 5 of the cluster. When the motor and pin-
ion have been longitudinally shifted for swinging
movement to engagement with the smallest gear
of the cluster, the shortest stop serew 11 rests
against the stop screw 12 of the frame with the

corresponding positions between being apparent.

from the step relation of the stops 11 as shown
in Figure 2 of the drawings.

The machine frame includes a cover section 1
which ean be swung back for access to the motor
unit and the gears as well as the other operative
parts of the gear shifting means.

Tn view of the movements necessary for shift-
ing of the pinion 19 into mesh with a particular
gear of the series, there are two control levers
provided for this purpose,-one of these control
levers, namely 14, causing swinging movement
of the motor on the stationary rock shaft or re-
leasing the same for swinging movement and. the
other, namely 15, accomplishing translation of
the motor and pinion on the motor support shaft.
In the instance of the first control lever 14, the
lever extends through an aperture 14* in ths

< front of the frame and presents a pedal or treadie

portion 16 at the front of the machine which the
operator may conveniently operate with his foot,

The rear end of this treadle lever 14 is-pivoted
to the back of the frame on a lug 17 thereof by
means of a pin 18, and a link 19 is pivoted to
the lever 14 by means of a pin 20 forwardly of
the rear pivot of the treadle .lever. This link
carries a roller 21 on its upper end, the roller
being loosely rotatably mounted therson and
having its periphery provided with a semicireular
peripheral groove after the fashion of a cable
roller, this roller engaging upon a stationary
rod 22 fixed in and between arms 23 which extend
from the motor base radially relative to the axis
on which the base rocks.” Therefore, as the
treadle is depressed a swinging movement is im-
parted at the motor base and motor by the en-
gagement of the roller 21 with the rod. Due to
the length of the rod the motor base is Iree to

% be moved longitudinally on- its suppert shaft

without disturbing the arrangement of parts for
the aforesaid swinging movement,

In the instance of the translative means for
the motor, the lever 15 is provided at the forward
face of the machine adjacent the treadle, this

lever being mounted on an operating: shaft 24

Journalled in the front of the frame and in 2
bracket 25 affixed to the back of the frame.
The control lever is hand operated and is there-

" fore of considerable length for leverage purposes,

1,928,760

4 detent 26 is mounted intermediate the length
of the lever 15 and cooperates with a series of

-apertures 27 arranged in spaced relation in an

arcuate or semicircular boss 28 cast on the front
of the frame cencentrically of the control shaft.

A gear 29 is fixed to the control shaft at the
front of the rear bracket 25 thereof and is in mesh
with a rack 39 slidably mounted on the pivot or
motor support shaft 8 between the lugs 7* of the
base 7, the base through this arrangement heing
rotatable on.the shaflt 8 relative to the rack 20
and being engaged by the rack for transiation
thereof in either direction. Plates 30> are at-
tached fo the- respective sides of the rack, these
plates overhanging the sides of the gear 29 and
thereby maintaining the rack against rotation.
Therefore, rotation of the control shaft by means
of the lever 15 accomplishes transiation of the
motor and pinicn and the apertures and cooperat-
ing detent determine the definite positions at
which the translative movemen? is effective for
disposing the vinicn in the proper meshing align-
ment with each of the particular gears of the
cluster.

1 performing any one of the series of shifts or
speed changes, the operator must first depress
the treadie by stepping on the same. The move-
ment of the lever through its connection to the
rear end of the motor base rocks the motor unit
on its support and moves it from a position of
mesh which is slightly forward or out of balance
to a pesition toward the rear where it is substan-
tially balanced, the motor shaft being in vertical
alignment with the pivot shaft.

Normally when the gears and the pinion arve
in mesh with any ons of the series of gears, the
meshed position is mainisined by gravity. Tor
assisting the action of gravity, springs 31 are at-
tached between thz ends of the rod 22 and bolts
or studs 32 fixed to the rear wall of the casing
above the rod, these springs acting to swing the
moter vnit forwardly at all times. The slot 142

-in the forward wall through which the treadle

passes, includes a lateral extension 14® into which
the treadle lever may be swung., This lateral
slot is positioned so that the lever must be fully
depressed but it can be swung into engagement
therewith. A spring 14c attached hetween a bolt
149, on the frame, and the lever pulis the lever
14 toward that side of the slot or aperture 14a
including fhe latsral slot 14b at 3]l times so that
the lever is immediately drawn into the slot and
held there when aligned therewith by full depres-
sion of the-treadle. This full depression moves

-the pinion out of mesh with any of the gears

and the treadle lever is held in neutral position.
With the lever fully depressad, either main-
tained within the slet by the spring 14c¢ or held
down by foot pressure, the operator then manip-
ulates the hand lever 15 for translating the mo-
tor unit on ifs support rod and accurately posi-
tlons the pinion by cooperation of the detént in
the shift lever with one of the apertures in the
wall of the casing. When the given nosition is
attained, the operator then releases the treadle
lever and the springs and gravity act to swing
the motor unit on its pivet and mesh the pinion
with. the selected gear, the stops governing or
limiting the pressure of gear engagement and
causing proper pitch Jine mesh. :
The drive of the motor is anticlockwise 2s
viewed in Figure 3 and thersfore the thrust of
the pinion on the particilar gear tends to urge
the gears together and stabilizes the gears in
meshed position, this preventing any chattering.
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The gear shifting apparatus above. described
is fully controlled by mezans of a mechanical con-
nection sxtending to the grinding wheel guards 33
of the machine., Inasmuch as this mechanical
connection is duplicated at each end of the ma-
b‘ ine or may Le at one end only, its description

will bv DD ied v0 a single end of the machine.

Por the purpose of the connection, a -shafi 34
iz moum ed in the rear end of the machine longi~
tudinaliy thereof, this shaft having a bevel gear
35 pinmned thereto and in mesh with:a bevel gear
36 ninned to the exireme inner end of the operat-
ing shaft 24 of the motor unit translating means.
The outer end of this longitudinal shaft 34 car-
ries an
a bolt or pin 38 theréin engagsd in the slot 39 of a
link 48, The link has the slot thereof disposed
toward one end and the opposite end of the link
is pivotally attached to the lower end of a rod or
ar 41 which i3 rigidly attached to the guard by
a plurality of bolis 42 or other attaching means.
To assure uniform resetting movement of the
work rest 43 and the guard, a2 link 44 connects
an intermediate point of the fixed bar 41 to the
work rest through pin connections:  The rest is
adjustably mounted at the forward end of the
grinding wheel-guard for movement toward and
from periphery of the -wheel at the point
wiiere tﬂe guard is open for the apoaxcatxon of
the work to the grinding wheel,

Thie particular construction of the gaald a,’m
the work rest iIs immaterial to the present case
beyond the fact that the parts 41 and 44 mmay be
eadily connected thereto for the result that horis
g of the guard and work rest toward
and from the grinding wheel is effective for mov-
ing the har fixed thereto and resetting the slot-
ved salety link,

As will be apparent from the end view of the

tha

4% machine, the safety link functions for hmltmv

movement of the arm 37 and the longitudina

shaft 34 and conseguently the motor unit trans-
lating means. Initially, when the pinion 9 of the
motor is in mesh with the largest gear for the

3 lowest speed of the machine, the safety link is

maintained in the position shown in the drawings
because of the general position of the grinding
whesel guard relative to the wheel. As resetting
of the guard occurs, the safety link is moved
sliding on the pin or bolt 38 of the
control arm 37 and thereby creating a clearance
represented by the traversed portion of the slot.
When this clearance is sufficient for permitting
enough movement of the linkage and translat-
ing means for positioning the pinion adjacent
the next gear of the series and consequently
increasing the wheel speed, the operator may ef-
fect the shift by using the clearance. The posi-
tion of the guard therefore restrains and controls
the shifting operations.
’Fnc power transmission and speed .change
echanism as set forth comprise a highly efficient
form of drive which operates smoothly and in
which the gear changes are conveniently made.

- The interconnection hetween the guards and the

transmission fuily and positively prevents the
application of imuproper speeds to the grinding
wheel and the operator is assured that the speed
at which he is operating is in keeping with the
grinding wheel.
Having described my invention, I claim:-
1. In a grinding machine, a shaft, a grinding
wheel mounted on said shaft, a translatable ele-

- ment movable toward and from the periphery of

said grinding wheel, speed change gears for said

arm 37 and the upper end of the arm has

3

shaft, a lever for changing gears, a contrel shaft
having a transmission connection with said lever,
an ‘arm on-said shaft, a link’ pzvmpd to. said
translatable element, said link including a slotted
outer end, and a pin carried by said arm trans-
latably engaged in said slot, whereby the posi-
tion of said pin in said slot-controls the move-
ment of said gear shifting lever.

2. In a grinding machine, a shaft, a grinding
wheel mounted on said shaft, a gear cluster com-
posed of gears of different sizes fixed to said shaft,

& motor unit pivotally and transiatively mounted,

3 pinion driven by said motor uhit and carried
thereby, means for translating said motor ‘unit
for disposing said pinion opposite the particular
gear to be meshed therewith, and means for mov-
ing the motor unit -on its pivot for moving the
pinion in and out of meh vmh the. adjan:.ent
of the cluster, .

3. In a srinding machine, & shaft, a grinding

gear

-wheel mounted. on said shaft, a translatable eles

ment movable toward and {rom the psrinhery of
said grinding wheel, a series of gears of differ-
ent sizes fixed on said shaft, a power driven pin-
ion adapted to be meshed with any gear of the
series, a lever for shifting the pinion intc posi-
tion -for mesh, a control shaft having' transmis-
sion connection with said lever, an arm on said
control shaft, a link pivoted to said translatanis
element; said link including a slobied outer end

and a pin carried by said arm translatably ei-.

gaged in said slot, whereby the position of said
pin inh said smt controls the movement of said
pinion shifting lever.

-4, In a grinding machine, a maft a grmdxm
wheel mounted on said shaft, a translatable ele-
ment movable toward and from the periphery of
said grinding wheel, a series. of gears of different
sizes fixed on said shaff, a power driven pinion
adapted to be meshed with any gear of the series,
a lever for- shifting the pinion into position of
mesh, and a control means connecting said lever
to said translatable element for governing: the
operation of said lever. )

5. In a grinding machine, a shaft, a grinding
wheel mounted on said shaft, a gear cluster com-
posed of gears of different sizes fixed to. said
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shaft, a motor unit, a shaft pivotally and trans- -

latively mounting said motor. unit, a pinion
driven by the motor, a rack longitudinally dis-
posed on said motor unit; a gear engaging said
rack, a shaft carrying said gear, a lever fizxed on
said shaft for rotating said shaft and translating
said motor unit for disposing said pinion in po-
sition opposite. a particular one of said gears,
means for maintaining said lever in said posi-
tion, said motor unit pivot shaft disposed rela-
tive to the grinding wheel! shaft whereby the
motor unit is unbalanced toward the gear cluster
when the pinion is meshed with any one of the
gears, stops limiting gravity induced movement
of the motor unit in each of the gear mesh po-
sitions for governing the pressure of gear mesh,
a rod mounted longitudinally of and on the mo-
tor unit at the rear thereof, a roller engdaged on
said rod, a treadle lever extending to the front
of the machine, & link connecting said treadle
to said roller whereby depression of the treadle
moves the pinion from meshed position, an abut-
ment on the frame of the machine adapted to be
engaged by said freadle lever when depressed
when the pinion is unmeshed for maintaining
the gears in neutral position, and springs nor-
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mally urging the motor unit toward the gear
cluster: .

6. In a grinding machine, a shaft, a grinding
wheel mounted on said shaff, gears of different
sizes fixed to said shaft, a motor unit, a shaft
pivotally and translatively mounting said motor
unit, a pinion driven by the motor, a lever and
connection for translating said motor unit for
disposing said pinion in positions opposite any
one of said gears, said motor unit pivot shaft
disposed relative to the grinding wheel shaft
whereby the motor unit is unbalanced toward the
gear cluster when the pinion is meshed with a
particular gear, stops limiting gravity induced
movement of the motor unit in each of the gear
mesh positions for governing the pressure of gear
mesh, and a treadle lever and connection to said
motor unit, whereby -depression of the treadle
moves the pinion from meshed position.

7. In a grinding machine, a shaft, a grinding
wheel mounted on said shaft, gears of different
sizes fixed to said shaft, a motor unit, a shaft
pivotally and translatively mounting said motor
unit, a pinion driven by the motor, means for
translating said motor unit for disposing said
pinion in positions opposite any one of said gears,
said motor unit pivot shaft disposed relative to
the grinding wheel shaft whereby the motor unit
is unbalanced toward the gear cluster when the
pinion is meshed with a particular gear, and
means for swinging the motor unit and pinion
away from the. gear cluster.

8. In a grinding machine, a shaft, a grinding
wheel mounted on said shaft, gears of different
sizes fixed to said shaft, a motor unif, a shaft
pivotally and translatively mounting said motor

1,028,760

unit, a pinion driven by the motor, means for
translating said motor unit for disposing said
pinion in positions opposite any one of said gears,
means for urging said motor and pinion toward
said gears for meshing of the pinion and the par-
ticular gear;, and means for swinging the motor
unit and pinion away from the gear cluster.

9, In a grinding machine, a grinding wheel
shaft, a series of gears of different diameters
mounted on said shaft, a motor unit including
a pinion, a pivotal mounting means for said mo-
tor unit, means for rocking said motor unit to-
ward and from said gears for meshing the pinion
with a particular gear of the series, and a rack
and gear mechanism for translating said motor
uit on said pivot shaft, said rack being nonro-
tatably mounted on the shaft relative to the mo-
tor unit and in engagement therewith for move-
ment of the motor unit in the respective
directions. . :

10. In a grinding machine, a grinding wheel, a
guard for said grinding wheel, a mounting for
said guard whereby the guard is movable toward
and from the peripheral surface of the grinding
wheel, a speed change transmission for driving
said grinding wheel, a lever for shifting the gears
of said transmission, a linkage between said le-
ver and said guard, and a free connection in said
linkage which prevents shifting of the grinding
wheel transmission gears to a higher speed de-
pending on the position of the guard and the
linkage to the free connection but permits shift-
ing of the gears in the lower speeds below the
particular speed as imposed by the guard and
grinding wheel relation.

‘ JOHN A, SMITH.
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