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UNITED STATES PATENT OFFICE, 

ALLEN JOHNSTON, OF OTTUMWA, IOWA. 

G R N DING MACHINE. 

SPECIFICATION forming part of Letters Patent No. 504,389, dated September 5, 1893. 
Application filed May 12, 1893, Serial No. 473,991. (No model.) 

To all whom, it may concern: 
Beit known that I, ALLEN JOHNSTON, of Ot 

tumwa, Iowa, have invented a new and useful 
Improvement in Grinding-Machines, which is 
fully set forth in the following specification. 
This invention relates to the construction 

of grinding machines employing cup-shaped 
or ring grinding wheels, the machine being of 
the same general character as that described 
in Letters-Patent No. 465,478, granted to me 
December 22, 1891. 
The general object of the invention, which 

is attained in the construction of the machine 
as hereinafter explained, is to facilitate the 
grinding of iron and steel surfaces, to im 
prove the character of the work, and to effect 
economy in the operation. According to the 
present invention the cup-shaped or ring 
grinder is supported in an inverted position 
so that its grinding surface is underneath, 
and the work-holder is beneath the wheel, in 
stead of above or at one side, as usually ar 
ranged heretofore. This arrangement is of 
great practical utility. It permits the work 
man to keep the operation of the grinder upon 
the work under constant observation and to 
note how the wheel is cutting at each recip 
rocation of the feed. In many cases it avoids 
the necessity of checking or clamping the 
work. On this account the grinding of cer 
tain classes of articles is greatly expedited. 
In the case, for example, of die-blocks or 
plates which require the whole surface to be 
cut it is only necessary to employ holding 
pins at the sides of the article, which is 
dropped into its place on the holder, ground 
and removed without delay. Moreover, this 
arrangement of the wheel facilitates the ap 
plication of the water in regulated quantity. 
The water is supplied from above through 
the hollow wheel in regulated quantity, and 
being spread evenly around the wheel by cen 
trifugal action, falls upon the work at the 
place where the grinding is being done. 
The invention furthermore consists in 

mounting the wheel upon a horizontal recip 
rocating bed, and combining it with a station 
ary work-holder; although many of the im 
provements are applicable as well to ma 
chines in which the work-holder reciprocates 
and the wheel is stationary. The bed-carry 
ing the wheel is hollow, and embraces the 

work-holder which is in the form of a verti 
cal column, provided with means for adjust 
ing it toward and away from the wheel. 
The invention includes a particular mode 

of mounting the wheel so as to sustain the 
end thrust. In using cup-shaped or ring 
grinders (whether the axis be horizontal or 
perpendicular) it is evident that the great 
pressure and wear is in line of the axis of the 
Wheel, and as it is practically impossible to 
keep the end of a shaft or spindle oiled the 
operation of cup-grinders has been attended 
with difficulty, and with excessive friction 
and wear. In ordinary grinders, which grind 
on the edge or periphery, the thrust is lateral 
to the axis, and this is more easily provided for. 
Moreover, to produce the best results with 
cup-grinders there must be no end play, which 
Would affect the depth of cut. This fact also 
distinguishes a cup-grinder from an ordinary 
edge-grinder, as in the latter case slight end 
play is more easily avoided, and if it occurs 
is of little consequence. I have succeeded in 
avoiding the difficulty of end thrust by mount 
ing the hub or support of the wheel, or its 
spindle (according to the special construction 
employed) upon ball bearings. In order to 
provide against end-play and wear, and the 
effect of expansion and contraction I employ 
two sets of balls which are on opposite sides 
of a circular plate or ring turning with the 
wheel, and means are provided for pressing 
the two series of balls toward each other, so 
as to hold the plate, and consequently the 
wheel, firmly against end play. 
The invention includes other features of 

Construction, as Well as combinations of the 
several parts or elements as hereinafter point 
ed out. 
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I will now describe one form of grinding 
machine in which the present invention is em. 
bodied, reference being had to the accompa 
nying drawings which form part of this speci 
fication, and in which 
Figure I, is a front elevation; Fig. II, a plan 

view; Fig. III, a vertical longitudinal section; 
Fig. IV, a vertical section on line IV (Fig. 
III); Fig. V, a vertical section on line V (Fig. 
I), and Fig. VI, a detail of a spring pin. 
A represents the main frame which is a 

casting whose shape is clearly shown and re 
quires no description. It has horizontal up 
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per edges a, and under-cut grooves a consti 
tuting guides and slide-ways for the bed B, 
which carries the grinder C. As shown in the 
cross-section views (Figs. IV and V) the up 
per part of the main frame is trough-shaped 
and the bed B is set within the two sides of 
the frame. Along the sides of the bed B are 
horizontal ribs b, b' which fit into the guides 
of the main frame in such manner as to per 
mit movement of the bed in a longitudinal 
direction only. Bed B is oblong and is en 
tirely closed on the sides and ends. On top 
it has an opening D for introduction of the 
work and underneath another opening E for 
admission of the vertical column F which 
supports the work-holder. 
The grinding wheel C, which is of the cup 

or ring form is supported upon the recipro 
cating bed B in an inverted position, so that 
its grinding surface is undermost. It is 
mounted upon a supporting ring or base C, 
and the latter is attached to the driving pull 
ley G. by means of hook-bolts g which pass 
through an intermediate collar c and engage 
in a groove in the base C". Beneath collar c 
is a horizontal plate cheld by screw bolts d", 
which pass through collar c into the flange of 
the pulley G. This plate has a series of per 
forations e, so that water delivered into the 
chamber above the plate will be supplied in 
regulated quantity around the rim of the 
wheel C, and spread thence over the surface 
of the work beneath it. 
Between the collar c and the flange of the 

pulley G is set a steel bearing ring H having 
upper and lower inclined bearing surfaces, 
These surfaces bear against two sets of fric 
tion-balls,ff'. The upper set f takes the end 
thrust of the wheel when grinding, and the 
lower set f sustains the weight and down 
ward pressure of the wheel. The friction 
balls,ff' as well as bearing ringsh,h' are con 
tained in a recessed or chambered ring I 
which is attached by bolts i i" to the ears J 
on bed B, and is adjustable as presently ex 
plained. The balls are in contact with the 
bearing rings h h' which are angular in cross 
section so as to present two contact surfaces 
to the balls. This construction is of some 
importance, because when friction-balls have 
contact with two surfaces only they wear un 
true in a short time. 
f' touch at three points, one on ring Hand 
two on ring h, or h, and by constantly rolling 
on these three surfaces they wear evenly, and 
obviate a loose joint, which would result in 
end play. Ring his carried by a clamping 
collar h, which is screwed into ring I and 
clamps the bearing ring H firmly between its 
two sets of balls h h', so that the grinding 
wheel cannot play in the direction of its axis. 
The importance of this result in the operation 
of cup-grinders has already been pointed out. 
The support I of the wheel is pivoted on the 
screw-bolts in ears J, as already stated. The 
bolts i' pass through curved slotsi in the ears 
J (Fig. I). By loosening bolts i' the support 

As shown, the balls f 
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I with the wheel can be tilted at any desired 
inclination to the work holding table, thus en 
abling the machine to execute certain classes 
of concave or convex grinding. The grinding 
wheel is driven in either direction through the 
medium of a rope or cordic which passes around 
pulleys K K supported in bearings upon, 
and movable with, the bed B, and also around 
the grooved pulley G attached to wheel C. 
The vertical column F supports a horizontal 
table or bed F' which, as shown has longitudi 
nal dovetailed grooves in its upper surface, 
into which can be fitted work-holders of dif 
ferent kinds according to the work to be done. 
Column F has at its upper part an outer cyl 
inder F which extends downwardly past the 
bottom of the hollow bed B acting as a guard 
to the water which flows off table F and is 
caught by a drip pan L. The water escapes 
at the center of this pan through an annular 
opening l around cylinder F into a basin L' 
which is part of the main frame, and thence 
is discharged through a pipe l' (Fig. III). Col 
umn F fits inside a sleeve M, which is also 
part of the main frame and is prevented from 
turning therein by a key m. Cylinder Ffits 
outside this sleeve, which constitutes a guide 
to the column in its vertical adjustment. 
This adjustment to compensate for wear is 
effected automatically by mechanism similar 
in principle to that described in my applica 
tion filed October 18, 1892, Serial No. 449,249. 
Movement is imparted to the column by a 
screw M' which has on its lower end a bevel 
gear M, engaged and driven by a pinion m' 
on spindle m° (Figs. I and IV). Spindle m' 
is actuated through pinions in in the latter 
being on a short shaft n, to which may be 
fitted a crank-handle N as shown in Fig. I 
when the column is to be raised or lowered by 
hand for the purpose of initial adjustment. 
During the operation of the grinder the shaft 
n° is moved intermittently through a pawl o 
which engages a ratchet wheel o' on shaft n°. 
Pawl O is carried by a plate o° swung loosely 
on shaft n° to which is pivoted one end of a 
pitman O. The other end of the pitman is 
connected to a pin o' set eccentrically in a T 
groove o' on the face of a disk O', the pin 
being adjustable in said groove to vary, the 
throw of the pitman. Disk O' is attached to 
a collar p (Fig. V) which embraces a boss p’ 
on the end of an oscillatory shaft P, which 
communicates reciprocatory movements to 
bed B, as presently explained. Collar pholds 
to boss p' by friction only, so that the opera 
tion of raising the work-holding column is as 
follows: Disk O' turns with shaft P, advanc 
ing pitman O and then withdrawing it, until 
an arm O' carried by disk O' strikes a pin O8. 
in the frame A (Fig. I) when the disk stops 
and is stationary during the remainder of the 
feed in that direction. When the shaft Pre 
verses the same action takes place until disk 
O', now moving in the opposite direction, is 
again arrested by pin O'. A nut of provided 
with a handle is shown on the end of pin o' 
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for clamping the pin to and releasing it from 
the disk. 
Motion is communicated to the bed B by 

means of automatic feed-mechanism which I, 
will now describe. This mechanism is the 
same in principle as that described in my 
aforesaid Patent No. 465,478. Q is the main 
shaft having pinions q q. Pinion q drives 
directly a gear r, loose on shaft P, and pinion 
q' drives, through an intermediate pinion g, 
a gear r" also loose on shaft P. Gears r r" 
therefore turn in opposite directions. Shaft 
Preceives motion alternately from these gears 
through the action of a sliding clutch R 
mounted on shaft P between the gears r r" 
and guided while caused to turn with said 
shaft by a pin rengaging in a slot in the 
slide R. The latter has on each side pins S 
adapted to engage similar pins s' on the in 
ner faces of gears r ras described in my last 
named patent. Clutch or slide R is actuated 
by an arm S (Fig. III) having a forked end 
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which embraces a groove in said slide, said 
arm being mounted on a rockshaft S'. Shaft 
S’ has another arm S to which the end s” 
(Fig. V) of a pitman S (Figs. I and IV) is 
pivoted. The other end of this pitman is con 
nected to the vertical lever Swhose free end 
Slies in the path of the adjustable stops S 
S on bed B. Consequently, by the contact 
of these stops with lever S the clutch R is 
shifted reversing the movements of the wheel. 
To insure the reversal of the feed motion, the 
end of arm Sis provided with a spring actu 
ated pin S (Fig. VI) whose point bears in a 
hole in the main-frame A (Fig. W) so that the 
spring acts to snap the arm Sone way or the 
other, as soon as rock shaft S. has passed the 
center, completing the movement of the clutch 
by a quick action. Shaft P transmits motion 
to bed B through pinion t, gear T, pinion t, 
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and gear T. The latter engages a rack Ton 
the under side of the horizontal ribb of bed 
B. Gear T is mounted on a shaft which 
also carries piniont' the latter being connected 
to the shaft by a slip key v' (Fig. W) extend 
ing through a bearing plate W. The outer end 
of shaft is screw threaded and its inner end 
carries a disk vset into the side of gear T. 
A clamping nut V adapted to be turned by 
hand is screwed on the end of shaft and by 
it gear Tis normally clamped tightly between 
the disk v° and pinion t', but by unscrewing 
the nut the gear T is made loose, and will 
rotate idly. This is done when it is desired 
to disconnect the automatic feed mechanism 
and reciprocate the bed by hand in executing 
special kinds of work. For operating the feed 
by hand a crank W. (Fig. I) is provided con 
nected with a shaft U which carries a pin 
ion a meshing with gear T', the latter being 
in engagement with the rack Tas already 
pointed out. 

It will be obvious from an inspection of the 
drawings that the special construction and 
arrangement of parts shown and described, 
constitute a grinding machine of great com 

pactness, strength and efficiency and with lit 
tle complication. Through the opening D in 
the bed the work is exposed to the operator 
each time the wheel moves back (to the left) 
so that he can note at each reciprocation of 
the bed just how the wheel is cutting. This 
exposure of the work to observation is of 
great importance in economizing time and 
diminishing the likelihood of faulty grinding. 
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It will be obvious that some of the improve 
ments described can be used without others, 
if so desired; and that modifications may be 
made without departing from the spirit of 
the invention; as for instance, the wholero 
tating part to which the grinding wheel is at 
tached may be in one piece made of any suit 
able hard material such as hardened steel in 
which case there would be no separate ring 
for the ball bearings. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. In a grinding machine the combination 

with a horizontal Work-holding table, of a 
hollow reciprocating bed, a ring-grinder sup 
ported in an inverted position upon said bed 
and having its grinding face inclosed thereby, 
means for rotating said grinder and means 
for reciprocating said bed, substantially as 
described. 

2. The combination with a horizontal work 
holding table, of a hollow reciprocating bed 
and a rotating ring-grinder carried by said 
bed and having its grinding surface inclosed 
thereby, said grinder being provided with a 
water chamber and passages for supplying 
Water to the inner edge of the grinding ring, 
substantially as described. 

3. The combination of the upright column 
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or support for the Work-holder, of a hollow 
reciprocatory bed embracing the upper part 
of said column or support, and a grinder car 
ried by said bed, substantially as described. 

4. The combination of the trough-shaped 
main frame having horizontal edges consti 
tuting slide - ways, a hollow bed set in the 
main frame and adapted to slide on the edges 
thereof, an upright work-holder projecting 
through an Opening in the under side of the 
bed, and a grinder carried by the bed above 
the Work-holder, substantially as described. 

5. The combination of the trough-shaped 
frame, the Work-holder carried thereby, the 
hollow bed provided with an opening through 
which the Work-holder projects and an open 
ing above for introduction of the work, a 
grinder carried by said bed, and means for 
reciprocating the bed upon the frame, sub 
stantially as described. 

6. The combination of the main frame hav 
ing an upright sleeve, the work holding col 
umn extending through said sleeve and hav 
ing a cylinder outside of the latter, a hollow 
reciprocating bed supported upon the frame 
and embracing the upper part of said column, 
and a grinder carried by said bed, substan. 
tially as described. v. 
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7. The combination of the main-frame pro 
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vided with a drip basis, and with an upright 
sleeve surrounded by said basin, a work-hold 
ing column extending through said sleeve and 
provided with a cylinder outside the latter, a 
hollow bed movable upon said frame and em 
bracing the upper part of said column, and a 
grinder carried by said bed, substantially as 
described. 

8. The combination with a ring-grinder hav 
ing its grinding surface undermost, of a re 
ciprocatory bed carrying said grinder and a 
vertically adjustable work-holder beneath the 
grinder, substantially as described. 

9. The combination with the grinder, its 
supporting bed and means for reciprocating 
the bed, of a work-holder beneath the grinder, 
and means for intermittently feeding said 
work-holder toward the grinder, substantially 
as described. 

10. The combination with the grinder, its 
supporting bed, and means for reciprocating 
the bed, of a work-holder beneath the grinder, 
intermittently acting feed-mechanism for rais 
ing the work-holder, and means for regulat 
ing the amount of feed at each motion, sub 
stantially as described. 

11. The combination with the work-holder, 
of an adjusting screw therefor, gearing for 
turning said screw, a rod or pitman for actu 
ating said gearing, a rotatable disk, and a 
crank pin to which the rod or pitman is at 
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tached, adjustably connected to said disk, 
substantially as described. 

12. The combination with a ring grinder, 
of a bearing ring rigidly connected thereto, 
an annular chambered supporting ring around 
the bearing ring, and two sets of friction balls 
in said chambered supporting ring, between 
which the bearing ring engages, substantially 
as described. 

13. The combination with a ring grinder, 
of a bearing ring rigidly connected thereto, an 
annular chambered supporting. ring around 
the bearing ring, two sets of friction balls in 
said chambered supporting ring, and an ad 
justable clamping collar engaging againstone 
set of balls, substantially as described. 

14. The combination of a vertical column 
for the work-holder a horizontally reciprocat 
ing bed, a grinder carried thereby, automatic 
feed-mechanism for reciprocating said bed, 
and means actuated from a shaft of said feed 
mechanism for lifting said column, intermit 
tently, substantially as described. 
In testimony whereof I have signed this 

specification in the presence of two subscrib 
ing witnesses. 

ALIEN JOHNSTON. 
Witnesses: 

J. T. HACKWORTH, 
A. G. HARROW. 
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