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This invention relates to cross-feeding mecha 
nism particularly adaptable for cylindrical, bore, 
and oscillating grinding machines. It has been 
the practice to employ cross-feed mechanism in 
which feeding impulses were applied at One or 
both ends of each traverse, generally by a pawl 
and ratchet device. In accordance With the preS 
ent invention the rotating grinding wheel and the 
Workpiece are repeatedly traversed axially of each 
other, generally by moving one only of the mem 
bers, and are caused to approach each other con 
tinuously instead of intermittently. Since the 
wheel and work are approaching laterally during 
each traverse it might be Supposed that a coni 
cal surface would be produced. The rate of CrOSS 
feed relative to the traverse is SO slow, however, 
that the tendency to produce a conical surface is 
not measurable on any but the longer Workpieces; 
a condition aided by the fact that reversal re 
quires a time period forming a substantial part of 
the traverse on the shorter Work pieces. Since 
the cross-feed is continuing during reversal as 
well as during the actual traverse the amount of 
cross-feed during any one traverse period is very 
Small. 
A further object of the invention is to produce 

a cross-feed which may be adjusted manually 
in either direction and at any time without dis 
turbing the cross-feed mechanism itself. Addi 
tional objects will appear from the following de 
Scription and claims. 

Referring to the drawing, 
Fig. 1 is a front elevation of a cross-feed mech 

anism constructed in accordance with this inven 
tion, With the manual operating shaft broken 
away and the front cover plate removed; the view 
being taken substantially on line - of Fig. 2; 

Fig. 2 is a section online 2-2 of Fig. 1; and 
Fig. 3 is a conventionalized wiring diagram. 
Since the improvement relates to the croSS 

feed mechanism only, the grinding machine to 
which it is applied has not been shown. It will 
be understood that this may be an oscillating 
grinder such as shown for example in the Wan 
Norman, Stowell and Pyne Patent 2,149,409, 
March 7, 1939, or any desired type of bore, cylin 
drical, or surface grinder which employs both a 
longitudinal traverse and a cross-feed. The Cross 
feed mechanism is mounted on the frame O of the 
machine in a casing containing a variable Speed 
motor 2 preferably of the compound wound di 
rect-current type. The shaft 3 of the motor 
carries a worm 4 engaging a worm wheel 5 on 
a stub shaft 6 suitably journaled in the casing 
and bearing a pinion 7. This pinion engages a 
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gear 8 loosely mounted upon a cross-feed drive 
shaft 9 here shown as bearing a pinion 2) mesh 
ing with a gear 2 on the cross-feed screw 22. 
The gear 8 has a friction Surface engaged by a 
friction drive member 23 forced against the gear 
by a Spring 24 Compressed between the member 
and a collar 25 on shaft 9. The drive member 23 
is keyed to shaft 9 at 26, and keyed to the drive 
member at 27 is a sleeve portion formed on a 
manual operating wheel 28 preferably fitted with 
handles 29. The spring 24 is adjusted in force 
so that the motor-driven gear 8 will drive shaft 
9, and thus the feed screw 22, positively under 
the Very slight resistance offered by the cross 
feed. At the same time the shaft 9 may be 
turned by hand Wheel 28 in either direction with 
out affecting the continuing operation of the 
motor drive. This differs from the usual ratchet 
feed, which may be fed forwardly by hand, but 
which cannot be fed rearwardly without discon 
necting the ratchet drive. 
The Wariable Speed motor 2 has been conven 

tionally indicated in Fig. 3 as a compound wound 
direct current motor. One side of this motor is 
connected to the line 30, while the other is con 
nected to a plurality of Variable resistances 3, 32 
made selectively available by a switch 33 in the 
Second side of the line. One of the rheostats 3 
may be adjusted to give a motor Speed suitable 
for c0arse feed and the second rheostat 32 may 
be adjusted for fine feed. The switch 33 may be 
controlled manually or by any suitable gauge 
mechanism, preferably through suitable relays as 
described in the Wan Norman et al. patent, to 
change from coarse to fine feed and then to open 
E. circuit to terminate the cross-feeding opera 
0. 
It should be noted that there is thus available 

an infinite number of speeds, both coarse and 
fine; and that Speed changes can be made in 
stantly at any time during the operation of the 
mechanism. Furthermore, the friction mecha 
nism provides for instant availability of the hand 
feed Without necessity for operating any clutch 
mechanism. The grinding wheel may thus be 
brought into contact with the work by the hand 
Wheel With assurance that automatic feed will 
be resumed Without interruption merely by dis 
Continuing the application of force to the hand 
Wheel; and at the termination of the feed may 
be backed off without disconnecting the drive 
to motor 2. 
What I claim is: 
1. A croSS-feed for a grinding machine com 

prising a mechanical cross-feed train, a manual 



2 
drive positively coupled to said train, a friction 
drive coupled to said train and of a resistance 
Sufficiently low to permit operation of the manual 
drive during continued engagement of the fric 
tion drive, a variable speed direct current motor 
coupled to said friction drive, a plurality of ad 
justable rheostats selectively connected in series 
With the motor, and switch means for selecting 
between the rheostats. 

2. A croSS feed for a grinding machine com 
prising a mechanical cross-feed train, a manual 
drive positively coupled to said train, a friction 
drive coupled to said train and of a resistance 
Sufficiently low to permit operation of the manual 
drive during continued engagement of the fric 
tion drive, a variable speed motor coupled to the 
friction drive, an irreversible driving element in 
the last-named coupling, and means for varying 
the Speed of the motor. 

3. A CrOSS-feed for a grinding machine com 
prising a mechanical Cross-feed train, a manual 
drive positively coupled to said train, a friction 
drive COupled to said train and of a resistance 
Sufficiently low to permit operation of the manual 
drive during continued engagement of the fric 
tion drive, a variable speed direct current motor 
Coupled to said friction drive, an irreversible 
driving element in the last-named coupling, a 
plurality of adjustable rheostats selectively con 
nected in series with the motor, and switch means 
for selecting between the rheostats. 
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4. A cross-feed for grinding machines compris 

ing a feed screW, a driving shaft coupled thereto, 
a handwheel having a sleeve portion Surrounding 
the shaft and fixed for rotation therewith, a fric 
tion element fixed for rotation with the shaft but 
slidable thereon, a second friction element jour 
naled for free rotation about the shaft but fixed 
against sliding thereon, a spring surrounding the 
Shaft and pressing against the slidable friction 
element, a collar on the shaft adjustable to press 
the Spring against the slidable friction element 
to force it against the second friction element, 
drive gearing for the second friction element 
including a worm and worm wheel, a variable 
Speed direct Current motor connected to the 
Worm, a plurality of adjustable rheostats selec 
tively connectible to the motor, and switch means 
for selecting between the rheostats. 

5. A croSS-feed for a grinding machine of the 
type in which the Work and wheel are repeatedly 
traversed axially of each other, comprising a 
mechanical croSS-feed train, a manual drive posi 
tively coupled to Said train, a friction drive cou 
pled to said train and of a resistance sufficiently 
low to permit operation of the manual drive dur 
ing continued engagement of the friction drive, 
a variable Speed motor continuously operating 
during Said traverse and coupled to said friction 
drive for continuous operation thereof, and means 
for varying the speed of the motor. 

ROGER. S. PYNE. 


