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To all whom it naily conce77: 
Beit known that I, CHARLES H. NORTON, of 

the city and county of Providence, in the 
State of Rhode Island, have invented certain 

5 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 

Io scription thereof. 
The object of the present improvements is 

to simplify the construction of the machine 
and to lessen the cost of construction; and to 
that end the invention consists in certain 

15 combinations and arrangements of parts here 
in after described, whereby the cost of con 
struction will be materially reduced, and at 
the same time the employment and use of in 
terchangeable parts will be made possible or 

2o greatly facilitated. 
Referring to the drawings, Figure 1 repre 

sents a front elevation of a grinding-machine 
embodying my improvements. Fig. 2 is a 
horizontal section on the line / / of Fig. 1. 

25 Fig. 3 is a vertical section on the line a a of 
Fig. 1, and Fig. 4 is a detail showing the 
clutch-shaft with its clutches. 
The general construction of the machine 

shown in the drawings is similar to that of 
3o grinding machines heretofore constructed and requires no detailed description. 

The machine is provided with the usual 
base A, upon which the different parts of the 
machine are mounted. 

35 B represents the platen, or reciprocating 
table, and C the pivoted table which carries 
the head and foot stocks C'C'. 
D is the grinding-wheel, which is mounted 

upon the pivoted bed D', which is pivoted to 
4o the reciprocating bed D', which latter is in 

turn mounted upon the pivoted base D', as 
heretofore. 
The first feature of invention consists in 

constructing and arranging certain of the op 
45 erating parts of the machine in two groups 

and so that each of said groups may be sep 
arately and independently assembled and at 
tached to a support therefor, the tWO Supports 
with such groups of parts attached thereto 

5o secured in place upon the base of the m 
chine, and an operative connection then made 

between the two groups, whereby they will 
operate together. The mechanism thus ar 
ranged in groups consists, first, in the revers 
ing mechanism proper, including the clutch- 55 
shaft and clutches, by means of which the 
direction of movement of the platen is to be 
automatically reversed, and, second, the train 
of gearing with its operating-shaft, by means 
of which the motion in one direction or the 6o 
other is to be transmitted to the platen to 
move it back and forth. Heretofore it has 
been customary in the construction of ma 
chines of this character not only to mount 
each of the parts composing these groups 65 
separately, but also to accurately fit them in 
place one by one upon the base of the ma 
chine. This necessarily involves a large ex 
penditure of time and labor and consequent 
expense, and also makes impracticable the 7o 
use of interchangeable parts. By the im 
provement hereinafter described it is not nec 
essary that each of the parts be separately 
fitted in place in the machine; but each 
group of parts may be assembled and fitted 75 
together upon a suitable support therefor in 
any convenient place away from the machine, 
and when necessary tested by itself, and then 
the Supports carrying the parts mounted there 
on simply bolted to the base of the machine, So 
the provision for operatively connecting the 
two groups together being such that these 
Supports do not require to be accurately fitted 
upon the base of the machine, allowance be- . 
ing made for any inaccuracy in the distance 85 
between the two supports. Referring to Fig. 
2, in which this feature of the invention is 
most clearly exhibited, E is a bracket adapted 
to be secured to the base of the machine. This 
bracket E is constructed to furnish bearings. 9o 
C. C. for the clutch-shaft F, to which shaft the 
cone-pulley Fis secured in the manner here 
inafter described. Toosely mounted upon the 
clutch - shaft F are two sleeves b l, each of 
said sleeves being provided at one end with a 95 
clutch - face U and at the other end with a 
bevel-gearb'. Mounted upon the clutch-shaft 
F, between the sleeves b b, is a double clutch 
member b, which is connected to the shaft F 
by a groove-and-spline connection, so as to loo 
be revolved thereby, but so as to be capable 
of being slid thereon. Mounted in a suitable 
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bearing in the bracket E is another shaft G, 
arranged at right angles to the clutch-shaft 
F. This shaft G. carries at one end a bevel 
gear G', arranged between and adapted to 
engage the bevel-gears blo, and at its other 
end is provided with a clutch-face c, as shown 
in the drawings. The double clutch member 
b is embraced by a fork d, fitting in a slot 
made to receive it, as shown in Fig. 4. This 
fork d is adjustably secured to a sliding rod 
d', mounted in suitable supports d' d', de 
pending from the clutch-shaft bearings C. C. On 
the bracket E. . The sliding rod d' is provided 
at one end with a transverse pin d, which en 
ters a hole d in the end of a bent lever d, 
as shown in Figs. 3 and 4. The hole cl in the 
bent lever is made considerably larger than 
the diameter of the pin d to provide for a 
certain amount of lost motion between the 
two. The bent lever d is provided with a 
hub d', by means of which it is secured to the 
rock-shaft H, being clamped in position by 
means of the clamp-bolt di. The rock-shaft 
H, which extends crosswise of the machine, 
may be supported in the base of the machine 
in any convenient manner; but it is preferred 
to mount this rock-shaft, as Well as the Worn 
shaft I, Fig. 2, hereinafter to be referred to, in 
the manner hereinafter described. The rock 
shaft H is provided at its forward end with 
the reversing-lever J, secured thereto, and ar 
ranged between and adapted to be actuated 
by the adjustable dogsee, secured to the front 
edge of the platen B,in the usual manner, as 
shown in Fig. 1. The operation of the reversing mechanism 
above described is similar to that of corre 
sponding mechanism in former machines 
and will be readily understood. When the 
platen B is traveling in one direction, the 
double clutch membert being in engagement 
with one of the clutch-faces b', the level J will 
be hit by one of the dogs e, which will result 
in a rocking of the shaft Hand the bent lever 
d, secured thereto, thereby causing a sliding 
of the rod d', so as to disengage the double 
clutch member b8 from that one of the clutch 
faces b'b' with which it had previously been 
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in engagement and engage it with the other 
of said clutch-faces, and thus effect a reversal 
in the direction of revolution of the shaft G. 
by the system of bevel-gearing. 
As will be seen, that portion of the train of 

mechanism above described which consists 
of the clutch-shaft, with its clutch members, 
bevel-gears, and cone-pulley, and the shaft G, 
with its bevel-gear, together with the sliding 
rod and its fork, may all be assembled to 
gether and fitted in place in the bracket E 
and tested, if necessary, away from the ma 
chine, and the group of mechanism so mounted . 
may then be secured in proper position by 
simply bolting the bracket E to the base A of 
the machine. 
The train of gearing by means of which 

movement is imparted to the platen B to 
traverse it back and forth, and which consti 
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tutes the second group of mechanism above 
referred to, is shown at Figs. 2 and 3. This 
train of gearing is mounted upon a remov 
able plate K, adapted to be bolted to the 
front of the base A, as shown in Fig. 1. The 
plate K is provided with a rearwardly-pro. 
jecting hollow boss f, Fig. 2, cast integral 
with said plate K, and in such position there 
on as to be in alignment with the shaft G 
when the bracket E and the plate IX are both 
Secured in place upon the machine. In the 
boss f is mounted a hollow shaft g, which is 
provided at its rear end with a pinion g’, rig 
idly secured thereto. This pinion g' meshes 
with a gear-wheel gupon a shaftg', mounted 
to revolve upon a stud projecting from the 
plate K. The shaft of carries a pinion g, 
which in turn meshes with another gear 
wheel g upon the shaft g', also mounted upon 
a Stud projecting from the plate K. The 
shaft g' carries the pinion g, which engages 
With the rack g upon the platen. 
As will be seen, by reason of the fact that 

the train of gearing above described is 
mounted upon the removable plate K, the 
parts thereof may be likewise assembled to 
gether and fitted in place upon said plate 
away from the machine, and the plate K, with 
the train of gearing mounted thereon, be then 
simply bolted in place upon the base A of 
the machine. As shown in Fig. 3, the base A 
is cut away at the front, so as to form an open 
ing through which the parts composing the 
train of gearing may be inserted, said open 
ing being covered by the plate K when the 
latter is in place. 
The means for making an operative con 

nection between the two groups of mechanism 
above described when said groups have been 
Secured in place upon the base of the ma 
chine--that is, for operatively connecting the 
reversing mechanism proper with the train 
of gearing which imparts movement to the 
platen, So that Said gearing will be operated 
by said reversing mechanism-is as follows: 
In the holiow shaft g is fitted a sliding rod or 
plunger h, provided at its rear end with a 
cross-pin h", the ends of which cross-pin work 
in a slot hi, formed in the rear end of the hol 
low shaftg, as shown in Fig. 2. The forward 
end of the rod h may be provided with a suit 
able handle h, by which it may be manipu 
lated. Surrounding the rear end of the hol 
low shaft g is a loose sleeve , provided at its 
end with a clutch-face ", adapted to engage 
the clutch-face C on the end of the shaft G. 
This clutch-sleeve i is connected to the slid 
ing rodl by means of the cross-pin h", so 
that said clutch-sleeve may be moved into 
and out of engagement with the clutch-face 
c by simply pushing or pulling the rod h in 
the proper direction. The forward end of 
the hollow shaft g is provided with a hand 
wheel le for turning said shaft, and thus giv 
ing movement to the train of gearing and to 
the platen by hand when the clutch-sleeve i 
is Withdrawn from engagement. A nick or 
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indentation h" is formed in the side of the the reversing-lever and the shifting clutch, rod h, which is adapted to be engaged by a 
spring-actuated pin hi', mounted in the hub 
of the hand-wheelk, forming a sort of spring 
latch, to assistin maintaining the engagement 
of the clutch-faces, but the resistance of which 
will be readily overcome by pulling upon the 
handle of the rod h. As will be understood, 
after the bracket E, with the reversing mech 
anism mounted therein, and the removable 
plate K, with the train of gearing, and the con 
necting clutch-sleeve, with its operating-rod 
mounted thereon, have been secured in place 
upon the base of the machine, all that is nec 
essary is to simply push in the sliding rod h, 
so as to engage the clutch-sleeve i with the 
clutch-face c of the shaft G, whereby an op 
erative connection will be formed between 
the reversing mechanism and the train of 
gearing, and so that the direction of revolu 
tion of the latter to move the platen back and 
forth will be automatically effected. By sim 
ply pulling out the rod h, So as to disengage 
the clutch-sleeve i, the platen may be moved 
in either direction by hand by means of the 
hand-wheel k. 
By the organization and arrangement of the 

two groups of mechanism above described 
the several parts composing the same do not 
require to be separately fitted in place upon 
the base of the machine; but instead each 
group may be assembled and mounted upon 
its support, and then these supports (the 
bracket E and the plate K) simply bolted to 
the base. Inasmuch as there may be within 
certain limits more or less movement given 
to the clutch-sleeve i to engage or disengage 
the clutch-face on the shaft, G, very accurate 
or nice fitting of the bracket or of the remov 
able plate to the base of the machine becomes 
unnecessary, for the reason that if there be any 
inaccuracy in the distance between the two 
groups the movement of the clutch is suffi 
cient to make proper connection, notwith standing. 
The next feature of invention relates to 

the construction and arrangement of the 

50 
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spring-plunger by means of which the revers 
ing-clutch is disengaged and engaged with its 
clutch members. As is Well known to per 
sons familiar with this class of machinery, in 
which the platen has a comparatively slow 
movement, and thus does not acquire any Sub 
stantial momentum of its own, if no provision 
other than the movement of the platen itself 
were made for disengaging and engaging the 
shifting double clutch, the machine would be 
liable to come to a standstill, for the reason 
that after said clutch had been disengaged 
from one of the clutch members by the move 
ment of the platen there would be nothing to 
cause the engagement of the clutch with the 
other clutch member, the platen not having 
sufficient momentum, for the purpose with the 
result that the entire machine Would stop. 
To guard against this a certain amount of lost 

and so that the lever may be moved by one 
or the other of the dogs on the platen to a cer 
tain extent without disengaging the shifting 
clutch, the disengagement and re-engagement 
of the clutch being effected by a spring-actu 
ated plunger or other similar device. Here 
tofore the acting faces of this plunger have 
been made wedge shape with straight sides. 
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With this construction there was not always 
sufficient power developed to effect the dis 
engagement of the clutch, at which time the 
greatest amount of power is required, while 
the re-engagement of the clutch would be ac 
companied by a positive and forcible blow or 
shock of the parts, metal to metal, due to the 
momentum of the lever, which is very objec 
tionable in machines of this kind, in which ac 
curate work is required. It is very desirable 
that the disengagement of the clutch shall be 
quickly and certainly effected, and to insure 
this result provision has heretofore been made 
for causing the spring-plunger to effect the hit 
ting or tapping of a blow to secure prompt and 
certain disengagement, and this was made 
necessary by reason of the formation of the 
spring-plunger with straight acting faces. 
This hitting. Or tapping necessarily increased 
the metallic shock or jar of the parts, to over 
come which is the object of the present fea 
ture of invention. To that end the invention 
consists in constructing the acting faces of 
the Spring-plunger in the arcs of circles, 
whereby the greatest amount of power will be 
secured at the initial movement of the plun 
ger and at the time when it is most needed to 
disengage the clutch, thus avoiding the neces 
sity for striking a blow, and the power then 
gradually lessened, and finally the momentum 
of the lever overcome and practically cush 
ioned. As shown in Fig. 3, the reversing-le 
ver J is recessed out at its lower end, as at l. 
Into this recess is fitted a plunger l', one end 
of which is provided with the acting faces l? 
l, and the other end is recessed out to receive 
the spring l, one end of which spring bears 
against the bottom of the recesslin the lever 
and the other end bears against the bottom 
of the recess in the plunger, as shown. Each 
of the acting faces l l is formed in the are of 
a circle, as shown in Fig. 1. 

17, is a roller mounted upon a stud fixed to 
the plate IX, with which roller the acting 
faces of the plunger co-operate. 
The operation of the spring-actuated plun 

ger to disengage and re-engage the shifting 
clutch will be readily understood. By prop. 
erly regulating the amount of lost motion be 
tween the pin d and the bent lever d5 the 
parts may be SO arranged that the movement 
of the platen IB Will, by means of one of the 
dogs ee, move the lever Jup to and slightly 
past the vertical and until the point l of the 
plunger at the junction of the two acting faces 
li has passed the highest point on the roller 
17 without disengaging the clutch b, and thus 

motion has heretofore been provided between without stopping the machine. Thereupon 
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the plunger l' will be thrown forward by the 
force of the spring l, and thus by the action 
of one of the curved faces lion its engaging 
roller in the necessary further movement will 
be given to the lever J to disengage the clutch 
b% from that one of the clutch-faces U' with 
which it happens to be in engagement and 
engage it with the other. 

It will be observed that by the construction 
of the acting faces of the spring-plunger in 
the arcs of circles the greatest amount of 
power will be imparted to the reversing-lever 
and the connecting mechanism at the time 
when it is most needed to disengage the 
clutch, and that thereafter the power will be 
gradually lessened as the coacting roller rides 
along the curved acting face of the plunger 
until it reaches the bottom of the curve, and 
the momentum of the lever will then be 
checked and practically cushioned by the 
roller riding up the opposite end of the arc, 
with the result that any metallic shock or jar 
of the parts will be effectually prevented. 
After the lever has thus been cushioned and 
its momentum arrested it will fall back Some 
what and into the position shown in Fig. 1, 
with the roller occupying the bottom of the 
arc or curve, thus leaving the pin d out of 
contact with the bent lever d, as shown in 
Fig. 4. By making the notches between the 
engaging teeth on the clutch members suffi 
ciently deep it will be possible also to avoid 
any bottoming of said teeth in the notches 
and the consequent slamming of the clutch 
into engagement, which would be likely to 
occur if the momentum of the lever Were not 
checked and the lever cushioned, as described. 
Furthermore, as the power derived from the 
spring-actuated plunger is rapidly diminish 
ing at the time that the engagement of the 
clutch takes place, the clutch will be engaged 
gently but positively, 
The next feature of invention relates to 

means for overcoming or preventing the shock 
or jar resulting from the engagement of 
the teeth upon two positively-engaging clutch 
members. In the case of a friction-clutch 
the engagement is made gradually and with 
out shock or jar; but in the case of a posi 
tively-engaging clutch there will necessarily 
be a considerable shock when the teeth of one 
member are brought into engagement with 
the teeth of the other member, especially if 
one of the members be revolving at the time, 
unless some means be employed for prevent 
ing it. To overcome this shock or jar in the 
engagement of a positive clutch is the object 
of the present feature of invention; and to 
that end the invention consists in such a con 
nection between the clutch-shaft and the pull 
ley which gives motion to said shaft that while 
said shaft will be driven by said pulley dur 
ing the operation of the machine there will be 
a certain amount of slip or give between the 
pulley and the shaft at the time of the engage 
ment of the clutch members, whereby the rev 
olution of the shaft and the clutch secured 
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thereto will be interrupted momentarily and 
until the engagement is made, and all shock 
or jar thereby avoided. This feature of in 
vention is illustrated at Fig. 2. The cone 
pulley F, instead of being secured rigidly 
to the clutch-shaft F, is mounted loosely on 
said shaft. Secured to the shaft F are two 
flanged collars in n', one located upon each 
side of the hub of the cone-pulley, as shown. 
One of these flanged collars in is to be rigidly 
Secured to the shaft F, while the other n is 
to be connected thereto by a groove-and-spline 
connection, so as to revolve with the shaft, 
but so as to be capable of being adjusted 
lengthwise thereof. Between the opposing 
faces of these flanged collars n' and the web 
of the cone-pulley are arranged two friction 
washers * *, of leather or other suitable ima 
terial. Upon the end of the shaft F is a 
clamp-nut O and a check-nut o' for adjusting 
the position of the collar n', whereby said col 
lar may be forced up, so as to grip the leather 
washers between the collars 7, ' and the web 
of the cone-pulley, and held in said adjusted 
position, and thereby connect the pulley F. 
to the shaft, So as to impart rotation thereto 
to operate the platen, By a proper adjust 
ment of the nut O, however, the amount of 
friction between the parts may be so regulated 
that upon the engagement of the double 
clutch member b with one of the clutch-faces 
b' the obstruction to the revolution of the 
shaft caused by such engagement will serve 
to overcome the friction between the leather 
Washers and the Web of the pulley, and so as 
to allow the revolution of the pulley to con 
tinue without imparting rotation to the shaft 
and the clutch member secured thereto, and 
thus the shock which would otherwise be in 
cident to such engagement will be obviated. 
After the engagement has been effected and 
the consequent obstruction to the revolution 
of the shaft removed the shaft will again be 
revolved to operate the platen by means of 
the frictional contact between the pulley and 
the leather washers, which will be sufficient 
for the purpose. The give or slip of the parts 
thus provided for entirely prevents the ob 
jectionable shock or jar above referred to, 
thereby enabling a positive clutch to be em 
ployed with all the advantages of both a posi 
tive clutch and a friction-clutch and without 
the disadvantages of either. 
Another feature of invention relates to 

the method of constructing the pivot for the 
pivoted wheel-arbor base and the manner of 
mounting the pinion-shaft by which the po 
sition of the reciprocating bed of the wheel 
arbor is adjusted. Heretofore the pivot has 
been formed as a part of the wheel-arbor base, 
cast integral there with, and fitting in a bear. 
ing made to receive it in the base of the ma 
chine, and the bearing for the pinion-shaft 
was formed in the wheel-arbor base itself. 
This construction required the accurate bor 
ing of the heavy and cumbrous base of the 
machine to form the pivot-bearing and the 
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accurate boring of the wheel-arbor base to 
form the long bearing for the pinion-shaft. 
Owing to the size and weight of these parts, 
and particularly of the base of the machine, 
these were difficult and tedious as well as ex 
pensive operations. The object of the pres 
ent feature of invention is to obviate to a 
large extent the necessity of accurately bor 
ing these large and heavy parts; and it con 
sists, primarily, in the employment of an in 
dependent flanged sleeve, in which is formed 
the bearing for the pinion-shaft, and the 
flange of which constitutes the pivot for the 
wheel-arbor base, the bearing for said pivot 
being formed in the wheel-arbor base instead 
of the main base of the machine. This 
flanged sleeve may also serve to furnish a 
Support, with the aid of a suitable bracket, 
for both the reversing rock-shaft and the 
Worm-shaft for giving movement to the re 
ciprocating, bed upon which the wheel-arbor 
is mounted to adjust the position of the grind ing-wheel. 

Referring to Fig. 3 of the drawings, in 
which this feature of invention is most clearly 
exhibited, L is the flanged sleeve provided 
With the annular flange p, which flange is to 
be accurately turned to form the pivot for the 
wheel-arbor base D9. The top of the main 
base A is cast with a hole p' made sufficiently 
large to receive the sleeve L freely therein. 
This hole p' in the main base does not, as will 
be seen, require to be accurately located or 
to be bored to a fit. The lower end of the 
sleeve L is inserted through the hole p', the 
flange resting upon the upper surface of the 
base A, to which it is secured by screws p°. 
The wheel-arbor base D is bored out, as at 
p', to receive and fit the flange p, and thus 
form the bearing for the pivot. A hole is 
bored centrally through the flanged sleeve L. 
to receive and form a bearing for the pinion 
shaft M, which carries at its upper end the 
pinion q, which meshes with the rack o' on 
the reciprocating bed D'. To the lower end 
of the pinion shaft M is secured the worm 
wheel r, which is engaged and operated by 
the worm r' upon the inner end of the worm 
shaft I, as shown in Fig. 2. The forward end 
of the worm-shaft Iis provided with the hand 
wheels for operating it. 

By the employment of an independent 
flanged sleeve, as described, to form the pivot 
and to furnish the long bearing required for 
the pinion-shaft it will be seen that the ne 
cessity for accurately boring the large and 
heavy base of the machine is entirely obvi 
ated and that the accurate boring of a long 
bearing in the comparatively large wheel-ar 
bor base is also avoided. Said wheel-arbor 
base by the construction and arrangement of 
parts described requires to be bored only to 
form the shallow hole to receive and furnish 
a bearing for the flange on the sleeve, while 
the long bearing for the pinion-shaft is bored 
in the independent flanged sleeve, which is a 
comparatively small and light piece of metal 

and easily handled and held for the accurate 
boring required. Furthermore, by the con 
struction described the parts can be Very 
readily assembled and easily adjusted to Se 
cure the necessary alignment, 
As hereinbeforestated, both the Worm-shaft 

I and the rock-shaft II may be supported in 
the base of the machine in any convenient 
way; but it is preferred to mount them in the 
following manner, which is made possible by 
the use of the flanged sleeve L: Clamped to 
the lower end of the sleeve L is a bracket N, 
as shown in Figs, 2 and 3. This bracket is 
provided with a split hub to embrace the 
sleeve I, and is clamped in place by a clamp 
screw i, as shown. The bracket N is pro 
vided with two bearings t' i', in one of which 
t" one end of the shaft. His mounted and in 
the other t° one end of the worm-shaft I is 
supported. The forward ends of these two 
shafts are mounted in suitable supports in 
the removable front plate K, as shown in Fig. 
2. By this arrangement of the shafts Hand 
I and the method of supporting them Said 
shafts may be also mounted in place in the 
removable plate IX before it is secured to the 
base of the machine, the rear ends of Said 
shafts being properly mounted in the bear 
ings in the bracket N, which bracket, upon 
being inserted through the hole in the front 
of the base of the machine, may, When the 
plate Kisbolted in position, beinturn clamped 
in place upon the end of the flanged sleeve L. 
What I claim as my invention, and desire to 

secure by Letters Patent, is- - 
1. In a machine having a reciprocating 

platen adapted to be automatically traversed 
in opposite directions, the combination of tWO 
groups of mechanisms, one group consisting 
of the reversing mechanism proper and the 
other group consisting of the train of gearing 
for transmitting movement to the platen in 
reverse directions, and separate and inde 
pendent supports for said groups, whereby 
each group may be independently assembled 
and mounted upon its individual Support 
away from the machine, and the two supports, 
with the mechanisms mounted thereon, then 
secured in place upon the base of the mal 
chine, substantially as described. 

2. The combination of two groups of mech 
anisms, one group consisting of the reversing 
mechanism proper and the other group con 
sisting of the train of gearing for transmit 
ting movement to the platen in reverse direc 
tions, separate and independent supports for 
said groups, and means, substantially as de 
scribed, for making an operative connection 
between said groups after their supports have 
been secured in place upon the base of the 
machine, whereby the train of gearing will 
be operated in the proper direction by the 
reversing mechanism, substantially as de 
scribed. 

3. The combination, with a bracket pro 
vided with suitable bearings, of a clutch-shaft 
carrying a double clutch member splined to 
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Said shaft and two sleeves loosely mounted 
thereon, each of said sleeves being provided 
at One end with a bevel-gear and at the other 
end with a clutch-face, and a second shaft ar 
ranged at right angles to said clutch-shaft 
and provided at one end with a bevel-gear 
and at the other end with a clutch-face, sub 
stantially as described. 

4. The combination of a bracket support 
ing a clutch-shaft and a bevel-gear shaft ar 
ranged at right angles to said clutch-shaft, 
Said bevel-gear shaft being provided at its 
end with a clutch-face, a removable front 
plate Supporting a train of gearing and pro 
vided with a hollow boss, a hollow pinion 
shaft mounted in said hollow boss, a clutch 
sleeve mounted upon said pinion-shaft and 
connected thereto by a pin-and-slot connec 
tion, said clutch-sleeve being arranged to en 
gage with the clutch on the end of said bevel 
gear shaft, and a sliding rod arranged to slide 
within said hollow pinion-shaft and connected 
to Said clutch-sleeve to move the latter into 
and out of engagement with the clutch on the 
bevel-gear shaft, substantially as described. 

5. The combination, with a shifting clutch, 
of a forked arm engaging said clutch, a slid 
ing rod for operating said forked arm and 
provided at its end with a projecting pin, a 
bent lever provided with a hole to receive 
Said projecting pin, said hole being of larger 
diameter than the diameter of said pin to pro 
vide for lost motion, and means for operating 
Said bent lever to shift said clutch, substan 
tially as described. 

6. A spring-plunger for actuating a revers 
ing-lever and mechanism connected there 
with to operate a shifting clutch, the acting 
faces of said plunger being formed in the arcs 
of circles, substantially as described. 

7. The combination of a spring-plunger for 
actuating a reversing-lever, the acting faces 
of Said plunger being formed in the arcs of 
circles, and a roller or stud adapted to engage 
with the acting faces of said plunger to oper 
ate the lever, substantially as described. 

8. The combination of a reversing-lever pro 
vided with a recess, a plunger fitting in said 
recess in the reversing-lever, and a spring ar 
ranged Within the recess in Said lever, one 
end of said spring bearing against the bottom 
of the recess in the lever and the other end 
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against the plunger to actuate the latter, Sub 
stantially as described. 

9. The combination, with a clutch-shaft cal 
rying positive clutch members, of a driving 
pulley mounted on said clutch-shaft and Con 
nected thereto by a frictional connection, 
whereby said pulley will impart motion to said 
clutch-shaft, when said clutch members are in 
engagement, but will slip or give under the 
greater strain caused by the act of engaging 
said clutch members, substantially as de 
Scribed. 

10. The combination, with a clutch-shaft 
carrying positive clutch members, of a driv 
ing-pulley mounted on said shaft, a pair of 
flanged collars arranged upon said shaft, one 
upon each side of the web of said pulley, One 
of said flanged collars being rigidly Secured 
to said shaft and the other connected to Said 
shaft by a groove-and-spline connection, fric 
tional washers interposed between Said 
flanged collars and the web of Said pulley, and 
an adjusting-nut or clamp-nut for tightening 
and holding the parts in operative connection, 
substantially as described. 

11. The combination, with the wheel-arbor 
base of a grinding-machine, of an independ 
ent flanged sleeve adapted to be secured to 
the main base of the machine, the flange on 
said sleeve constituting the pivot for the 
wheel-arbor base and the main body of said 
sleeve furnishing a bearing for the pinion 
shaft which operates the reciprocating bed 
of the grinding-wheel, substantially as de 
scribed. 

12. The combination, with the wheel-arbor 
base of a grinding-machine, of an independ 
ent flanged sleeve adapted to be secured to 
the base of the machine, the flange of Said 
sleeve constituting the pivot for the wheel 
arbor base and the main body of said sleeve 
furnishing a bearing for the pinion-shaft 
which operates the reciprocating bed of the 
grinding-wheel, and a bracket secured to the 
lower end of said sleeve to furnish a support 
for the rear end of the worm-shaft, by means 
of which said pinion-shaft is operated, sub 
stantially as described. 

CHARLES II. NORTON. 
Witnesses: 

W. H. THURSTON, 
S. J. MURPHY. 

55 

75 

90 

95 


