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This invention relates to grinding machines 
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Sigure 2 is a top plan view with the cover 
'ally ill Stiating the Speed change 

of the griding. 

mechanisia and operating earns therefor and 
tie cositioi collisction to or 2 of the guards. 
Figure 3 is a sectional view taken on line 3-3, 

Figure 2, further illustrating the speed change 
apparatus. 

Figure 4 is a sectional view taken on line 4-4, 60 
Figure 3, illustrating the nounting for the motor 
and a portion of the gear change operating means. 

Figure 5 is an end view of the grinding machine 
showing the mechanical connection between the 
speed change operating means and the guard 65. 
for compulsory proportioning of the grinding 
wheel Speeds relative to the diarieter thereof. 
The particular style or type of grinder herein 

illustrated includes a hollow base or Inachine . . 
casing 1 having bearings 2 mounted in alignment 70 
at its respective ends. A grinding wheel shaft 
3 is mounted in these bearings and extends from 
the ends of the base or faile, tise grinding wheels 
being fixed thereto at the respective ends. The 
bearings 2 are separate elements bolted upon 75 
ledges or lugs 4 of the grinder frame at the 
respective ends. 
Each grinding wheel includes a sectional 

guard attached thereabout. A cluster of gears 5 
are fixed to the grinding wheel shaft within the 80 
frame, these gears varying in size depending on 
the particular speeds incorporated. The electric 
motor 6 providing the power for the machine is 
supported on a base 7 and the notor base is Sup 
ported for rocking movement on a stationary 85 
shaft 3 fixed between ther 
the base toward the eart 
9 of the motor carries a pinion iO at the end 
adjacent the gear cluster, this pinion adapted to 
mesh with any one of the series of gears in the 90. 
cluster, meshing being accomplished by shifting 
the motor and its base on the Support shaft longi 
tudinally thereof, and rocking or permitting rock 
ing of the motor and base on the shaft to bring 
the pinion into mesh with the adjacent gear of 95 
the series, the speed change therefore depending 
on the extent of the longitudinal shift. 
The centers of the motor Support shaft 8, mo 

tor stub shaft 9, and grinding wheel drive shaft 
3 are so related and the pinion is of a size prop-100 
erly determined relative to 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 at all times as imposed by 

spective end walls of 
reof. The stub shaft 

the weight of the motor unit, the motor unit being 105 
off balance on its support shaft, 8, as a pivot, on 
the side toward the gear cluster. However, for 
the purpose of preventing neshing of the teeth 
under the full weight, of the motor unit, a Series 
of stops 11 are provided attached to the forward ll0 
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Side of the motor by means of a bracket 11, 
these stops adapted to successively cooperate With 
a fixed stop 12 attached to the for Ward Wall of 
the hollow base or machine casing i. 
The stops 11 and 12 in each instance COnSist 

of Screws engaged into the base of the motol 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 screw 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 inachine frame includes a cover section 1 a 

which can be swung back for access to the motor 
unit and the gears as well as the other operative 
parts of the gear shifting means. 

In View of the movements necessary for Shift 
ing of the pinion 10 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 143 in the 
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 

rts being loosely rotatably mounted thereon and 
having its periphery provided With a semicircular 
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 notor base is free to 
be moved longitudinally on its support 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 a 
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, 
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A 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 concentrically 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 30 slidably nounted on the pivot Or 
motor support Shaft 8 between the lugs 7 of the 
base 7, the base through this alrangement being 
rotatable on the Shaft 8 relative to the rack 30 
and being engaged by the rack for translation 
thereof in either direction. Plates 30 are at 
tached to 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 5 accomplishes translation of the 
notor and pinion and the apertures and COOperat 
ing detent determine the definite positions at 
which the translative inoVeinent is effective for 
disposing the pinion in the proper meshing align 
ment with each of the particular gears of the 
cluster. 

In performing any one of the series of shifts or 
Speed chainges, the operator in list first depress 
the treade by stepping on the Sarine. The move 
Eneint of the ever through its connection to the 
rear end of the motor base rocks the motor unit 
on its support aind moves it froin a position of 
mesh which is slightly forward or out of balance 
to a position toward the rear where it is substan 
tially balanced, the notor shaft, being in vertical 
aligninent with the pivot shaft. 

Normally when the gears and the pinion are 
in nesh with airy Q: he of the Series of gears, the 
meshed position is maintained by gravity. For 
assisting the action of gravity, SpiringS 31 are at 
tached between the ends of the rod 22 and bolts 
or studs 32 fixed to the real Wall of the casing 
above the rod, these springs acting to Swing the 
motor unit for Wardly at all times. The slot 14 
in the forward wall through which the treadie 
passes, includes a lateral extension 14 into which 
the treadle lever may he swung. 
slot is positioned so that the lever must be fully 
depressed but it can be SWung into engagement 
theirewith. A spring 14c attached between a bolt 
14d, on the frame, and the lever pulls the lever 
14 toward that Side of the slot or aperture 14a 
including the lateral slot 14b at all times so that 
the lever is intmediately 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 levei is held in neutral position. 
With the lever fully depressed, either main 

tained within the slot by the spring 14c or held 
down by foot, pressure, the operator then imanip 
ulates the hand lever 15 for trainslating the no 
tor unit on its support rod and accurately posi 
tions the pinion by cooperation of the detent in 
the shift lever' With One of the apertures in the 
wall of the casing. When the given position is 
attained, the operator then releases the treadle 
lever and the Springs and gravity act to Swing 
the motor unit on its pivot, and mesh the pinion 
with the Selected gear, the stops goverining or 
limiting the pressure of gear engagement and 
causing proper pitch line nesh. 
The drive of the iingtol is anticloak Wise 2S 

viewed in Figure 3 and therefore the thrust of 
the pinion on the particulai gear tends to urge l. 3 W 

the gears together and Stabilizes the geal's in 
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The gear shifting apparatus above described 

is fully controlled by means of a mechanical con 
Inection extending to the grinding wheel guards 33 
of the machine. Inasmuch as this mechanical 
coininection is duplicated at each end of the ma 
chine or may be at one end only, its description 
will be applied to a single end of the machine. 

For the purpose of the connection, a shaft 34 
is inoLiated in the rear end of the machine longi 
tudinaliy thereof, this shaft having a bevel gear 
35 pinied thereto and in inesh with a bevel gear 
36 pinned to the extreme inner end of the operat 
ing shaft 24 of the notoi unit, translating means. 
The oute end of his longitudinal shaft 34 car 
lies an airn 37 aid the upper &nd of the arm has 
a boit or pin 33 herein engaged in the slot 39 of a 
link 49. Tile iiiik has the slot thereof disposed 
toward 3:28 end and the opposite end of the link 
is pivotally attached to the lower end of a rod Of 
bal 4:1 which is rigidly attached to the guard by 
a plurality of iots i2O: Otheir attaching means. 
To assi'e lilifoil itseSetting iiiovenient of the 
Work rest, 43 and the guard, a link 44 cornectS 
an intermediate point of the fixed bar 41 to the 
work rest through pin connections. The rest is 
adjustally mounted ai, the forward end of the 
grinding Wheel guaid for novelinent toward and 
fi'On the periphery of wheel at the point te 
where tine guard is open for the application of 
tine work to the grinding wheel. - 

iine particular construction of the guard and 
26 york rest is in Imaterial to the present case 

beyond the fact that the parts 4 and 44 gay be 
readily confected theireto for the result that, hori 

ing of the guard and Work rest toward 
and froian line grinding wheei is effective for nov 
ing the bai' fixed tiereto and resetting the Siot 
tied saiety link. 
As will be apparent from the end view of the 

machine, the safety link functions for limiting 
movement of the arm 37 and the longitudinal 
shaft, 34 and consequently the motor unit trans 
lating means. Initially, when the pinion 9 of the 

- i 

motor is in mesh with the largest gear for the 
2 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 
wheel guard relative to the wheel. As resetting 
of the giard occurs, the Safety link is moved 
rearwardly sliding on the pin or bolt 38 of the 
Coitiro arrin 37 and thereby creating a clearance 
represented by the traversed portion of the slot. 
When this clearance is sufficient for permitting 
enough movemeini of the linkage and translat 
ing ineans for positioning the pinion adjacent 
the next gear of the Series and consequently 
increasing the wheel Speed, the operator may ef 
fect the sihift by using the clearance. The posi 
tion of the guard therefore restrains and controls 
the shifting operations. 
The power transmission and Speed change 

mechanism as set forth connprise a highly efficient, 
foira of drive Wiich Operates Snoothly and in 
Which the geal changeS are conveniently made. 
ihe interconnection between the guards and the 
transmission fully and positively prevents the 
application of improper Speeds to the grinding 
wheel and the operator is a SSuired that the speed 
at which he is operating is in keeping with the 
diarineter of the grinding wheel. 

Having described ray invention, claim: 
i. in a grinding inachina, a shaft, a grinding 

wheel notinted on said shaft, a translatable ele 
ment inovable toward and from the periphery of 
Said grinding Wheel, speed change geal's for said 

3 
shaft, a lever for changing gears, a control shaft 
having a transmission connection with said lever, 
an arm on said shaft, a link pivoted to said 
translatable element, said link including a slotted 
outer end, and a pin carried by Said arm trans 80 
latably engaged in said slot, whereby the posi 
tion of Said pin in said slot. controls. 
ment of said gear shifting lever. 

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

tie jove 

a motor unit pivotally and translatively mounted, 
a pinion driven by said motor unit and carried 
thereby, means for translating said motor unit 
for disposing said pinion opposite the particular 
gear to be meshed therewith, and means for nov 
ing the motor unit on its pivot for moving the 
pinion in and out of Inesh. With the adjacent geai? 
of the cluster. . . . 

3. In a grinding machine, a shaft, a grinding 
wheel mounted on said shaft, a tianslatable ele 
ment movable toward and fro: in the periphery 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, ever for shifting the pinion into 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 translatable 
element, said link including a slotted outer end 
and a pin carried by said arm translatably en 
gaged in said slot, whereby the position of said 
pin in said siot controls the movement of Said 
pinion shifting lever. 

4. 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, a Series of gears of different 
sizes fixed on said shaft, 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 notor, a rack longitudinally dis 
posed on said motor unit, a gear engaging said 
rack, a shaft carrying said gear, a lever fixed 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 notor 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 engaged on 
said rod, a treadle lever extending to the front 
of the machine, a 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 treadle lever when depressed 
When the pinion is unmeshed for maintaining 
the gears in neutral position, and springs nor 
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4. 
mally urging the motor unit toward the gear 
cluster. 

6. 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, 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 unit, a Shaft 
pivotally and translatively mounting Said motor 

1928,760 
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 
Lit On Said pivot shaft, Said rack being nonro 
tatably mounted on the shaft relative to the mo 
tor unit and in engagement thereWith for nove 
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 e 
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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