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United States Patent Office ". 2,815,744 
Patented Dec. 10, 1957 

1. 

2,815,744 
SURFACE GRENDEREQUAPPEED WATH 

MOTORIZED CRUSE ROLLER 

Robert L. Crane, Hopkins, Miran, assigaor to Continental 
Machines, inc., Savage, Minn., a corporation of Min 
mesota 

Application April 27, 1955, Seria No. 504,296 
2 Claims. (C. 125-1) 

This invention relates to surface grinding machines 
and refers more particularly to surface grinders in which 
the grinding wheel is dressed by crush forming. 

Crush form grinding, once used mainly in the produc 
tion of thread forms on cylindrical grinders, has been 
rapidly adapted to surface grinders for the production of 
linear forms, to permit the grinding of irregular profiles 
on Solid, hardened stock. In this technique the grinding 
wheel is dressed to the desired form by rolling it slowly 
under pressure against a steel roller having a profile 
identical to that which is to be produced in the work and 
whereby the peripheral wheel face is crushed away until 
it assumes a form complementary to that of the steel 
crush roller. 
The wheel is dressed in this manner whenever it begins 

to depart from the tolerance limits of the desired profile. 
Obviously, however, the abrasive material of the grinding 
wheel, acting upon the crush roller, causes the crush roller 
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to lose form after a number of dressings, and the crush 
roller must then be turned in some manner. One con 
ventional method of truing the crush roller is to grind it 
in cylindrical grinding fashion with a grinding wheel 
which has first been dressed by means of a master crush 
roller. Desirably the grinding wheel used for this tru 
ing of the crush roller is the same grinding wheel used 
for production and which is normally dressed by the 
production crush roller, since the production grinding 
wheel conforms fairly well to the profile of the master 
crush roller and therefore imposes little wear on the 
master Crush roller, assuring long life for the latter. 

It is an object of the present invention to provide a 
Surface grinder of the crush form type wherein the produc 
tion crush roller by which the grinding wheel is normally 
dressed may be very readily and quickly removed from its 
Spindle to permit its replacement by a master crush roller, 
so that the grinding wheel may be accurately dressed by 
the master crush roller and used in cylindrical grinding 
fashion to true the production crush roller when the lat 
ter is replaced on the spindle. 

Another object of this invention resides in the provision 
of a Surface grinder of the crush form type wherein the 
crush roller is mounted on an end portion of a spindle, 
with no outboard bearing to interfere with ready remov 
ability of the crush roller, to thus greatly facilitate re 
placement of crush rollers and to thus permit reforming of 
the crush roller on the same machine used for production 
of work. 
A further object of this invention resides in the provision 

of a surface grinder of the character described having 
a simple transmission whereby the spindle on which the 
crush roller is readily removably mounted may either be 
permitted to idle, to enable normal crush dressing of the 
grinding wheel, or may be rotatably driven from a motor 
to permit truing of a production crush roller mounted on 
the spindle in cylindrical grinder fashion after the grind 
ing wheel has been accurately dressed by master crush 
roller. 
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With the above and other objects in view, which will 

appear as the description proceeds, this invention resides 
in the novel construction, combination and arrangement 
of parts substantially as hereinafter described and more 
particularly defined by the appended claims, it being 
understood that such changes in the precise embodiment 
of the hereindisclosed invention may be made as come 
within the scope of the claims. 
The accompanying drawings illustrate one complete 

example of the physical embodiment of the invention 
constructed according to the best mode so far devised for 
the practical application of the principles thereof and 
in which: 

Figure 1 is a front elevational view of a surface grinder 
embodying the principles of this invention; 

Figure 2 is a perspective view of the motorized crush 
roller of the grinder shown in Figure 1; 

Figure 3 is a rear elevational view of the motorized 
crush roller shown in Figure 2, with portions broken away; 

Figure 4 is a vertical sectional view taken on the plane 
of the line 4-4 in Figure 3; 

Figure 5 is a horizontal sectional view taken on the 
plane of the line 5-5 in Figure 3; and 

Figure 6 is a fragmentary disassembled perspective view 
of the crush roller and its spindle, portions being shown 
in section. 

Referring now to the accompanying drawings, the 
numeral 5 designates generally a surface grinder compris 
ing a fixed base 6 having a table 7 reciprocably mounted 
thereon by means of which pieces of work, secured on 
the upper surface of the table, may be carried beneath 
an abrasive grinding wheel 8 which shapes and finishes 
the upper surface of the work to a profile corresponding 
to that on the peripheral surface 9 of the grinding wheel. 
The profile of the grinding surface of the wheel, in 

turn, corresponds to that of the periphery of a crush roller 
ae by means of which the wheel may be periodically 
dressed. The crush roller, together with an electric motor 
ill by which it may be powered and a transmission des 
ignated generally by 12 and by which the crush roller 
may be drivingly connected with the motor, is mounted 
on a bracket designated generally by 13 secured to one 
end of the table. When the table is moved in one di 
rection to a position beyond the normal limit of its work 
carrying travel, with the crush roller directly below the 
grinding wheel, the grinding wheel may engage the crush 
roller under pressure to be dressed thereby. 

It will be understood by those skilled in the art that 
the grinding wheel may be raised and lowered by means 
of Suitable mechanism, including a hand wheel 14, to 
adapt it to grinding work pieces of various heights and 
also to enable it to be brought into engagement with the 
crush roller with the necessary force to effect crush 
dressing; and it will also be understood that a motor 15 
rotatably drives the grinding wheel, through suitable trans 
mission means (not shown), either at normal surface 
grinding speed or at a suitably low speed (on the order 
or 175 R. P. M.) for crush dressing. 
The bracket 13 which supports the crush rol:er 20 and , 

its drive motor i has a base 17 which carries a bearing 
Support i8 and a transmission housing 29 at one end of 
which the motor i is mounted. Lengthwise extending 
slots 20 in the top of the table, having an inverted 
"-shaped cross section, accommodate correspondingly 
shaped heads 21 of bolts which are secured in the bracket 
base to thus hold the bracket in any of a number of posi 
tions along the length of the table. 
The bearing Support portion 8 of the bracket projects 

upwardly from the rear of the base portion and has a 
bore 24 therethrough and a pair of oppositely opening 
counterbores 25. The axis of the bore and counterbores 
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extends transversely to the path of reciprocation of the 
table and parallel to the axis of the grinding wheel. Com 
bined radial and thrust bearings 26 and 26' are snugly 
seated in the counterbores, and in these bearings is 
journaled a spindle 27 upon which the crush roller 10 is 
readily removably mounted in a manner described here 
inafter. The crush roller is mounted on a portion of the 
spindle which projects forwardly beyond the front bearing 
26, in line with the grinding wheel, and to the rear end 
portion of the spindle, which extends beyond the rear 
bearing 26, a driven gear 28, comprising part of the 
transmission 12, is nonrotatably secured. 

Opposing shoulders 29, 29' defined by the junctions 
of the front and rear counterbores 25 with the bore 24 
through the bearing support engage the bearings 26 and 
26, respectively, to preclude end play of the spindle and 
thus assure that the crush roller will at all times align 
with the grinding wheel. The spindle has front and rear 
shoulders which oppose and cooperate with the shoulders 
29, 29' on the bearing support; the front shoulder com 
prises an integral enlarged diameter portion 30 on the 
spindle, while the rear shoulder is provided by a collar 
31 threaded onto the spindle. The driven gear 28 may 
be removably secured to the spindle, as by means of a 
split ring 33 or the like, to permit the spindle to be with 
drawn from the bearings, and it is of course keyed to the 
spindle or otherwise constrained to rotate therewith. 
When the grinding wheel is to be dressed by means of 

the crush roller, the crush roller should be freely ro 
tatable, rotation being imparted thereto by the grinding 
wheel which is at that time driven at low speed; but when 
the production crush roller must be trued by means of 
the grinding wheel (to which an accurate profile has been 
imparted by means of a master crush roller), it is neces 
sary that the crush roller be positively driven in the same 
manner as any other work piece being ground in cylin 
drical grinding fashion. The transmission now about to 
be described permits the spindle either to idle, to enable 
normal crush dressing of the grinding wheel, or to be 
rotatably driven to enable truing of a crush roller from 
the grinding wheel after the latter has been accurately 
crush dressed from a master crush roller. 
The transmission (see Figures 3 and 5) comprises, in 

general, a drive pinion 35 on the shaft of the motor 11, 
an idler gear 36 which is at all times drivingly meshed 
with the drive pinion, an idler pinion 37 coaxial with the 
idler gear and constrained to rotate therewith, and a trans 
mission gear 38 mounted for bodily shifting to and from 
meshing engagement with the idler pinion 37 and the 
driven gear 28 on the spindle. The transmission housing 
19, which encloses the transmission, includes spaced 
apart front and rear walls 39, 39' which provide bearings 
journaling the shaft 40 which is common to the idler gear 
36 and idler pinion 37. The front wall 39 of the trans 
mission housing also provides the mounting for the crush 
roller drive motor 11. 
An arm 42, swingably mounted on the rear end portion 

of the idler gear shaft 40, carries a forwardly extending 
stub shaft 43 upon which the transmission gear 38 is 
mounted. The transmission gear is at all times in 
meshing engagement with the idler pinion because the 
swingable arm 42 pivots about the rotational axis of the 
idler pinion, thus holding the transmission gear axis at 
all times spaced the same distance from the idler pinion 
axis, but as the arm swings up and down it carries the 
transmission gear into and out of meshing engagement 
with the driven gear 28 on the spindle. 
The arm may be actuated for such swinging motion by 

means of an upright endwise reciprocable rod 44 having 
its lower end portion confined between bifurcations 45 at 
the free end portion of the swingable arm and connected 
with the arm by means of a transverse pin 46 at the lower 
end of the rod engaged in a lengthwise extending slot 47 
in the free end portion of the arm. A knob 48 at the top 
of the rod facilitates its actuation to a raised position, in 
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which the arm is lifted to engage the transmission gear 
with the driven gear on the spindle, or to a lowered posi 
tion in which the spindle and the crush roller mounted 
thereon may be freely rotated by the grinding wheel to 
crush dress the same. At the top of the transmission 
housing, surrounding the rod is a rotatable collar 50 hav 
ing an eccentric substantially keyhole-shaped bore there 
in, and when the shaft is in its raised position this collar 
may be manually rotated to bring the narrower portion 
of its bore around to alignement with the rod, whereby 
the collar engages in a circumferential groove 52 in the 
rod to prevent the rod from dropping. The raised posi 
tion of the shaft, in which the transmission is engaged, 
may be accurately defined by means of a downwardly pro 
jecting stop screw 53 engageable by the arm 42 and ad 
justable to prevent the arm from being swung upwardly 
beyond the position in which the transmission gear is 
accurately meshed with the driven gear. 

Because of the ease with which the transmission may 
be engaged and disengaged, the single spindle serves to 
mount both a master crush roll and a production crush 
roll, in turn, and such employment of the spindle is further 
facilitated by the fact that the crush rollers may be readily 
removed or replaced on the spindle by reason of there 
being no bearing at the front of the spindle to get in the 
way of the crush roller as it is axially withdrawn from or 
slipped onto the spindle. Removability of the crush 
roller is further facilitated by reason of its securement to 
the spindle by means of a nut 54, engageable on a threaded 
front end portion 55 of the spindle to confine the crush 
roller against a forwardly facing shoulder 56 provided by 
the integral enlarged diameter portion 30 on the spindle. 
To prevent abrasive particles and other foreign matter 

from entering the bearings, the bearing support portion of 
the bracket, directly behind the crush roller, carries an 
annular seal ring 58 which has circumferential engagement 
with the enlarged diameter portion 30 of the spindle. 
From the foregoing description, taken together with 

the accompanying drawings, it will be readily apparent 
that this invention provides a surface grinder for crush 
grinding wherein the production crush roller is readily 
removable, for replacement by a master crush roller, by 
reason of the fact that the crush roller is mounted on the 
projecting end portion of its spindle where no outboard 
bearing interferes with its axial withdrawal from the 
spindle, and that in the surface grinder of this invention 
the spindle may either be permitted to idle, for normal 
crush dressing of the grinding wheel, or may be rotatably 
driven to enable truing of a production crush roller in 
cylindrical grinding fashion, selection of the desired type 
of operation being readily accomplished by means of a 
simple and efficient transmission. 
What I claim as my invention is: 
1. A unitary crush form grinding attachment for a Sur 

face grinder of the type wherein work is carried toward 
and from engagement with a grinding wheel as a conse 
quence of reciprocatory motion of a work table upon 
which the work is secured, said attachment comprising: 
an upright bearing support; a spindle journaled in said 
bearing support for rotation on a horizontal axis and hav 
ing front and rear end portions projecting from the bear 
ing support; a substantially horizontal base ioined to and 
having a portion extending forwardly from the lower por 
tion of the bearing support, under the projecting front 
end portion of the spindle, to provide for securement of 
the support to a reciprocable work table with the spindle 
axis disposed crosswise of the path along which the table 
travels; a roller detachably secured to the projecting front 
end portion of the spindle with the roller disposed over 
said forwardly extending portion of the base; an upright 
motor supporting wall secured to the rear of the bearing 
support and having an aperture therein through which the 
rear end portion of the spindle projects, said wall having 
a portion extending laterally a distance to one side of the 
bearing support and said laterally extending wall portion 
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having a hole therein; a gear on the rear end portion of 
the spindle, rearwardly of said wall; an electric motor 
mounted on said laterally extending wall portion in side 
by-side relation to the bearing support, with its shaft 
parallel to the spindle and projecting rearwardly through 
said hole; a gear on said projecting portion of the motor 
shaft, rearwardly of said wall portion and substantially 
laterally opposite the spindle carried gear; means secured 
to and cooperating with said upright wall providing a 
transmission housing rearwardly of the motor and the 
bearing support and which housing is substantially shallow 
in that dimension which is measured along a line parallel 
to the spindle axis; and gearing in said housing for driv 
ingly connecting the motor shaft gear with the spindle 
carried gear. 

2. The unitary crush form grinding attachment set forth 
in claim 1 further characterized by: the fact that said 
gearing includes a transmission gear carried by the trans 
mission housing, at all times drivingly connected with the 
gear on the motor shaft, and meshing with the spindle 
carried gear to transmit rotation from the motor to the 
spindle; the provision of means on the housing mounting 
said transmission gear for motion in opposite directions 
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along a path normal to the spindle axis to enable the 
transmission gear to be moved into and out of meshing 
engagement with the spindle carried gear; and by the pro 
vision of a manually operable gear shift device con 
nected with said transmission gear and having a handle 
thereon accessible at the exterior of the upper portion of 
the transmission housing, by which the transmission gear 
may be shifted into and out of mesh with the spindle 
carried gear. 
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