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application is capable of more accurate grinding 

9 Claims. 

My invention relates to a machine for grinding 
the spirally wound rolls of wire on a licker cyl 
inder, and has for an object the provision of a 
machine of the character designated which shall 
be capable of accurate and efficient grinding of 
the Wire while still in place on the licker cylin 
der, 
As is well known in this art, a licker cylinder 

has cut therein a number of series of helical 
grooves for receiving continuously extending 
toothed Wires. These wires are inserted in the 
grooves after they are cut, by placing the Smooth 
Side in the botton thereof, and, while the cyl 
inder is rotating in a lathe, a calking tool is forced 
into engagensent, With the Sides of the grooves to 
Crush the Sane inwardly, thus to Secure the wire 
in place. This calking, operation leaves the sur 
face of the cylinder between the rows of wire 
Somewhat rough. This roughness is increased 
due to the fact that the cylinder is generally made 
of cast iron and may have blow holes or other 
defects therein into which the calking tool sinks 
during the calking operation. 
Another object of my invention, therefore, is 

the provision of a machine of the character desig 
nated which embodies a bevelled grinding wheel 
adapted to enter between the adjacent rows of 
Wire for the purpose of grinding the sides thereof, 
in combination with Spring pressed guide rollers 
mounted independently of the grinding wheel 
and free for movement toward and from the 
licker, which rollers likewise fit between rows of 
Wire and against the sides thereof to cause" the 
grinding Wheel to traverse the cylinder as the 
latter is rotated. 
Another object of my invention is to provide 

a licker grinding machine which embodies a 
track Set parallel to the longitudinal axis of a 
rotatable licker cylinder, and having thereon a 
carriage carrying a motor driven grinding wheel 
and the Spring pressed guide rollers, so that upon 
rotation of the licker the rollers follow the con 
volutions of the spirally wound wire and feed the 
Carriage and grinding wheel across the licker. 
A further object of my invention is to provide 

improved means for levelling the carriage on the 
track. 
My invention also contemplates certain im 

provements in licker grinders of the general type 
disclosed in my copending application, Serial No. 
347,114, filed July 23, 1940, which application 
disclosed a grinder supported on rollers from the 
surface of the licker cylinder itself. While I 
have found this grounder to be quite satisfac 
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than the device disclosed therein. 
Briefiy, my invention comprises a frameWork 

having mounted thereon bearings for rotatably 
supporting a licker. A track is mounted on the 
framework and means is provided for bringing 
the longitudinal axis of the licker into parallelism 
with the track. A carriage is supported on the 
track by ball beairing rollers, and On the carriage 

; is a motor driven grinding wheel adjustable 
axially with respect to the carriage and longitu 
dinally of the licker. A bearing member is posi 
tioned akove the grinding wheel and carries 
therein a slide, on One end of which is mounted 
a pairallel pair of guide rollers. These rollerS are 
preferabiy mounted on a common shaft and are 
so spaced and shaped as to fit between and bear 
against the sides of adjacent parallel rows of 
spirally wound wire. A spring biases the slide 
toward the licker So that during the grinding 
operation the rollers are pressed firmly but yield 
ably between and against the rows of Wire. 
The rollers have bevelled peripheries which 

fit between the rows of wire, but they are thick 
enough to prevent them from coming into direct 
contact With the surface of the cylinder, thus to 
avoid striking the rough places on the cylinder 
Which are formed by the calking operation re 
ferred to above. The rollers are preferably spaced 
on opposite sides of the grinding Wheel So that 
when a complete traverse of the cylinder has 
been made by the grinding wheel, one of the 
rollers is still in engagement With the Wire. The 
rollers are free for movement toward and from 
the licker, but while making a given cut the 
grinding Wheel remains always at a Constant dis 
tance from the axis of the cylinder. The track 
may be formed similarly to a lathe bed from an 
lupturned channel With the flange adjacent the 
licker bevelled, the other flange being machined 
Smooth and flat. Complemental ball bearing 
rollers carried by the carriage engage the track. 
This construction aSSures correct alignment be 
tween the grinding wheel and the licker, and the 
bevelled track and rollers also hold the carriage 
on the track. - 
Apparatus embodying features of my invention 

is illustrated in the accompanying drawings 
forming a part of this application, in which 

Fig. i is a fragmental plan view with certain 
parts in Section; 

Fig. 2 is a Sectional view taken on line II-II 
of Fig. 1; 

Fig. 3 is an enlarged sectional view taken on 
tory in operation, the apparatus of the present line III-III of Fig. 2; 



Fig. 4 is a fragmental sectional view taken. On 
line IV-IV of Fig. 3 and illustrating a means 
for levelling the carriage on the track by raising 
or lowering one of the ball bearing rollers; and 

Fig. 5 is a detail sectional view taken on line 
W-V of Fig. 1, and showing one means for 
effecting axial movement of the grinding wheel 
on the carriage. 

Referring to the drawings for a better under 
standing of my invention, I show the Same as en 
bodying a framework having end members and 
side members 2. 
ably mounted in upstanding bearing members f4, 
one of which is adjustably clamped on an in 
verted angle member 8 secured to the end frame 
members . As seen in Fig. 2, the clamp com 
prises a set screw threaded into a wedge block 
8 which is adapted to fit into the underSide of 

the channel 6, thus to clamp its associated bear 
ing member 4 in place. When it is desired to 
grind lickers of different lengths, the adjustable 
bearing member 4 may be shifted along the 
member 6. The end shafts 9 of the licker cyl 
inder fit in forked bearings 2 in the upper ends 
of the bearing member 4 which terminate at the 
bottom in a V-shape 2, thus providing a Wear 
compensating bearing and for accommodating 
shafts of varying diameter. A handle 22 is se 
cured to one shaft 9 of the licker, whereby the 
same may be rotated manually. It is preferable 
to rotate the cylinder manually to provide for 
necessary grinding of teeth Which Inay be more 
dull than others. 
On top of the frame I mount a channel shaped 

track 23, which has one flange thereof bevelled to 
an edge, as at 24, the other side 25 being ma 
chined flat and smooth. 
A carriage 26 is mounted on the track 23, and as 

shown in the drawings it comprises a lower frame 
member 2 and a top member 28 which is slidable 
with respect to the member 27 on guides 29. A 
locking pin 23d, is secrewed into the plate 28 and 
engages the top of one of the guides 29 to lock the 
plates together when desired. The lower frame 
2i has depending front and rear flanges 30 and 3 
respectively, and depending side flanges 32, 
notched as at 33 to fit over the flanges of the 
track 23. 
The carriage is mounted on the track 23 by 

means of rollers 34 and 35, the peripheries of roll 
ers 34 being flat to fit the machined side 25 of the 
track, and the rollers 35 being bevelled to fit the 
Side 24. I preferably form the rollers 34 and 35 
by machining them on the opposite ends of a pair 
of cylinders 36 and 37. Into the ends of each of 
these cylinders I press a set of ball bearings 38, 
and into the inner races 39 of each set of bearings 
I press a pin 40 which has its outer end threaded 
through the adjacent flange 30 or 3 of the frame 
member 27. I place a jam nut 4 on the outer 
threaded end of each pin 40 so as to prevent it 
from rotating and to hold the rollers in place. 
In order that all four of the rollers rest on the 

track, I provide one of the pins 40 with an axle 
portion 4a which is offset from the threaded 
portion of the pin as seen in Figs. 3 and 4. By 
loosening the nut 4 and rotating the pin 40, its 
offset axle 4.0a moves up or down with respect to 
the track and thus causes its associated roller 34 
to bear on the track equally With each of the 
other rollers. 
Depending from the top member 28 of the car 

riage is a lug 42 having threaded therethrough a 
screw 43. The screw 43 passes loosely through 
the flanges 30 and 34 and is provided with a col 

The icker cylinder i3 is rotat 
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2,304,647 
lar 43a inside the front flange 30. By rotating 
an adjusting knob 44 provided at the front, the 
top plate 28 is moved on the guides 29 toward or 
from the licker cylinder 3. 
A grinding wheel 45 having its periphery bev 

elled on opposite sides to enter between the rows 
of wire 3a is supported for rotation on a shaft 47 
in a housing 48 which is formed on the top plate 
28. The shaft 47 passes through a sleeve 49 with 
in the housing 48, and the sleeve 49 is provided 
with a recess 50 adapted to receive a Small cam 
5 on the lower end of a rotatable adjusting mem 
ber 52. The member 52 is provided with a handle 
53, and lock nuts 54 are adapted to clamp the 
housing around the sleeve 48 and hold the Same 
against axial movement. By loosening the nuts 
54 and Swinging the handle 53, the sleeve 49, the 
shaft 47, and the grinding wheel 45 may be moved 
axially within the housing 48, and by means of 
this adjustment the grinding Wheel may be set 
directly between the rows of wire i3a. The 
grinding wheel is driven by means of pulleys 56 
and 57, connected by a belt 58 to a motor 59, 
which is likeWise mounted on the plate 28. The 
grinding wheel 45 is provided with the usual 
guard 6, which is secured to the sides 32 of the 
lower plate 27 by means of bolts 62. 
On top of the guard is mounted a sleeve 63 

which carries therein a slide 64. A yoke 65, 
mounted on the forward end of the slide 64, is 
provided with a pair of bevelled guide rollers 66. 
These rollers are adapted to fit between the Spi 
rally Wound rows of wire 3d, with a wedge fit. 
A spring 67 surrounds the slide 63 and presses at 
One end against a collar 68 fast on the slide, and 
at the other end against a wall 69 of the sleeve. 
A stop member on the slide 64 is provided with 
a set screw 72 which is adapted to engage the 
slide so as to prevent the spring from forcing the 
slide completely out of the sleeve 63 when the 
guide rollers are not in engagement with the wire. 
Also, by means of the member 7 the guide roll 
ers may be completely withdrawn from the licker 
cylinder. 
As seen in Fig. 1, the guide rollers are mounted 

On a common shaft 73, and are supported for ro 
tation by means of pin point bearings 74, the pin 
members of which are screwed into the yoke 65 
formed as a part of the slide. It will be noted 
that the rollers are spaced on either side of a 
Vertical line through the grinding wheal. The 
purpose of this construction will be later de 
Scribed. 
The operation of my device is as follows: The 

licker cylinder 3 to be ground is placed with 
its shafts 9 resting in the forked bearings 20, 
and the handle 22 is fastened to one of the shafts 
9. The member S carrying the bearings 20 is 
adjusted So as to bring the longitudinal axis of 
the cylinder into parallelism with the track. 
This is accomplished by means of a bolt which 
passes through an upstanding member 8 on a 
guide shoe 9 fast on the end of the Support 
member 6, which shoe is slidable on the end 
frame member . The carriage is next pushed 
by hand on the tracks to a point Where the rollers 
66 may be engaged between the spirally Wound 
rows of wire 3d, the stop member 7 being run 
out on the slide 64 far enough to permit the 
spring 6 to force the rollers into engagement 
with the Wire. The grinding Wheel is now run 
in to the correct cutting depth by rotating the 
feed ScreW 44 and at the same time it is also set 
directly between the rows of Wire to be cut by 
loosening the clamp screWS 54 and turning the 
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handle 53 of the cam adjustment 51. The licker 
is now rotated by means of the handle 22 and, 
the rollers 66 being engaged between the spirally 
Wound rows of Wire, cause the carriage to trav 
erse the licker. When the grinding wheel reaches 
the end of the licker cylinder, one of the rollers 
66 is still engaged with the wire, because of the 
fact that they are spaced on either side of the 
grinding Wheel. This construction assures accu 
rate grinding of the rows of wire immediately 
adjacent the ends of the licker. When the end 
of a cut is reached, the guide rollers are set into 
the next row and the licker is rotated in the op 
posite direction. 

It will be apparent that the spring pressed slide 
64 will, due to the spring $ in the housing, move 
toward and from the licker whenever the rollers 
66 engage a portion of the rows of wire which 
are either too far apart or too close together, 
respectively. However, the grinding wheel re 
mains at a constant distance from the center of 
the licker cylinder, and therefore cuts the high 
side off of any wires that might be projecting 
too far from the longitudinal axis of the cylinder. 
I have found that it is just as important to make 
the outside diameter of all the roWs of teeth equal 
Over the entire length of the cylinder as it is to 
sharpen the teeth. This is due to the fact that 
the licker is set very close to the note knives, 
the main cylinder, and feed plate of the carding 
engine, this clearance being generally about seven 
to tWelve thousandths of an inch. 
In order to prevent the carriage from running 

off the ends of the track, I provide spring stop 
members 8: which the sides of the carriage strike 
When it approaches the ends of the tracks. 

it will be seen that the guide rollers 35 are 
held against twisting because the yoke member 
65 of the slide 64 fits into slots 82 on each side of 
the housing 63. it will likewise be apparent that 
the rollei's are axially fixed with respect to the 
carriage, so that as they follow the spirally dis 
posed Wire the carriage is noved across the licker 
Without lost motion. 

I have found my improved machine to be very 
accuirate and efficient in operation. Because of 
the fact that the guide rollers 66 are yieldably 
imounted With respect to the grinding Wheel, the 
(cutting action of the Wheel is not affected by the 
variations in distance between the rows of Wire, 
for as the rollers strike Wide or narrow places 
they move slightly in or Out of the grooves be 
tween the Wire With the result that the grinding 
Wheel remains a constant distance from the cen 
ter of the cylinder and cuts all of the wire to a 
common overall diameter and to a common de 
gree of sharpness. It will be noted that the guide 
rollers do not bear on the licker roller itself, but 
instead they rest against the sides of the Wire, 
The roughness of the licker roller, therefore, does 
not affect the guiding action of the guide rollers, 
and my machine is capable of grinding to the 
extremely close tolerances required for the Work 
to which it is adapted, 
While I have shown my invention in but one 

form, it will be obvious to those skilled in the 
art that it is not so limited, but is susceptible 
of various changes and modifications, without 
departing from the Spirit thereof, and I desire, 
therefore, that only Such limitations shall be 
placed thereupon as are imposed by the prior art 
or as are specifically set forth in the appended 
claims. 
What I claim is: 
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wire on a licker cylinder comprising a grinding 
wheel adapted to grind the sides of the rows of 
wire, a track parallel to the longitudinal axis of 
the licker cylinder, a carriage mounted free to 
move on the track and on which the grinding 
Wheel is rotatably mounted, guide means carried 
by the carriage and adapted to fit between the 
Spiral rows of Wire, means adapted to hold said 
guide means firmly but yieldably against the 
Sides of the rows of wire, means to move the 
grinding wheel into cutting engagement with the 
Wire, and means for rotating the cylinder to cause 
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the carriage and grinding wheel to traverse the 
cylinder responsive to the feeding action of the 
guide means and spirally wound wire. 

2. A machine for grinding the Spirally wound 
wire on a licker cylinder comprising a motor 
driven grinding wheel having a bevelled periph 
ery adapted to fit between and grind the sides 
of adjacent rows of wire, adjusting means asso 
ciated with the grinding wheel for positioning it 
between adjacent rows of wire, a carriage on 
which the grinding wheel is mounted, a track on 
which the carriage is free to move extending 
parallel to the longitudinal axis of the cylinder, 
a pair of rollers supported by the carriage and 
adapted to fit between parallel rows of wire, a 
slide member on which said rollers are mounted 
for movement toward and from the cylinder, a 
Spring associated with the slide member and 
adapted to hold said rollers firmly but yieldably 
between the rows of wire, and means for rotat 
ing the cylinder to cause the carriage and grind 
ing Wheel to traverse the cylinder responsive to 
the feeding action of said rollers. 

3. A machine for grinding the spirally wound 
rows of wire of licker cylinders comprising a 
motor driven grinding wheel adapted to enter 
between and grind the sides of adjacent rows of 
Wire, means to Support said grinding wheel for 
movement parallel with the longitudinal axis of 
the cylinder, a pair of guide rollers carried by 
the supporting means and adapted to fit between 
the rows of wire and cause the grinding wheel to 
traverse the cylinder upon rotation of the latter, 
means to move the grinding wheel into grinding 
contact with the wire, means to rotate the cylin 
der, means for supporting the guide rollers free 
for movement toward and away from the cylin 
der responsive to irregularities in the spacing of 
the rows of Wire thereon, and a spring associ 
ated with the rollers and adapted to hold them 
in yieldable engagement with the wire. 

4. A machine for grinding the spirally wound 
rows of wire on a licker cylinder comprising a 
rotatable grinding wheel having its axis of rota 
tion substantially parallel to the longitudinal axis 
of the cylinder and adapted to enter between 
and grind the edges of adjacent rows of wire, 
a carriage to Support said grinding wheel for 
movement parallel with the longitudinal axis of 
Said cylinder, a pair of guide rollers on the car 
riage, one of said guide rollers being spaced on 
each side of Said grinding wheel and both being 
adapted to fit between the rows of wire, means 
to hold Said rollers spaced from each other and 
in fixed axial position on the carriage, means to 
move the grinding wheel with respect to the roll 
ers and axially of the cylinder to position it di 
rectly between the rows of wire, and means for 
rotating the cylinder to cause the grinding wheel 
to traverse the cylinder responsive to the feeding 
action of the spirally wound wire on said rollers. 

5. In a machine for grinding the spirally wound 
1. A machine for grinding the spirally wound 75 roWS of Wire on a licker including a grinding 



4. 
wheel adapted to enter between and grind the 
edges of adjacentroWs of Wire, and a carriage 
Supporting the grinding wheel for free movement 
parallel to the longitudinal axis of the cylinder, 
the combination of a pair of guide rollers mount 
ed on a common shaft and disposed in spaced re 
lation on opposite sides of the grinding wheel, 
bevelled peripheries on the rollers adapted to 
enter between adjacent rows of Wire with a wedge 
fit, means to secure the rollers in fixed axial posi 
tion on the carriage, a slide on which said rollers 
are mounted for movement toward and from said 
cylinder responsive to irregularities in the spac 
ing of the Wire, a Spring on the slide to press the 
rollers into contact with the Wire, means associ 
ated with the carriage and grinding wheel to 
adjust their positions axially with respect to the 
rollers to position the grinding wheel between 
the roWs of Wire, and means for rotating the 
licker to traverse the grinding wheel across the 
cylinder responsive to the rollers following the 
Spirally wound wire. 

6. In a machine of the character described, 
means for rotatably supporting a licker cylinder, 
a grinding Wheel adapted to enter between and 
grind the sides of adjacent Spirally wound rows 
Of licker Wire, a Carriage Supporting the grinding 
wheel for free movement parallel to the axis of 
rotation of the licker cylinder, a guide rollier. On 
the carriage adapted to engage the sides of ad 
jacent rows of Wire Without contacting the cylin 
der itself, means for mounting the roller on the 
Carriage free for movement toward and from 
the cylinder responsive to irregularities in the 
spacing of the roWS of wire, a spring associated 
With the roller and adapted to hold the roller in 
contact with the side of the wire during the 
grinding Operation, and means for rotating the 
licker cylinder to Cause the grinding Wheel to 
traverse the cylinder. 

7. A machine for grinding the spirally wound 
wire on a licker cylinder comprising a motor 
driven grinding Wheel having a bevelled periph 
ery adapted to fit between and grind the sides 
of adjacent roWs of Wire, adjusting means asso 
ciated with the grinding wheel for positioning it 
between adjacent roWs of Wire, a carriage on 
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2,304,647 
which the grinding wheel is mounted, a track on 
Which the carriage is free to move extending 
parallel to the longitudinal axis of the cylinder, 
guide means supported by the carriage and 
adapted to enter between and bear against the 
sides of the rows of Wire, said guide means being 
movable toward and from the cylinder responsive 
to irregularities in the rows of Wire, means to 
hold the guide means in yieldable engagement 
with the rows of wire, and means to rotate the 
cylinder and cause the carriage and grinding 
Wheel to traverse the cylinder responsive to the 
feeding action of the guide means. 

8. A machine for grinding Substantially paral 
lel spiral rows of outwardly projecting teeth. On a 
cylinder comprising a carriage, a track upon 
Which the carriage is freely movable in a re 
Strained path parallel to the cylinder, a grinding 
Wheel rotatably mounted on and movable with 
the carriage and adapted to enter between and 
grind the sides of the rows of teeth, guide means 
carried by the carriage and adapted to bear 
against the sides of the rows of teeth for holding 
the grinding Wheel to its Work, means for hold 
ing the guide means in yieldable engagement 
With the rows of teeth, and means for rotating 
the cylinder to cause the guide means and grind 
ing wheel to traverse the same. 

9. A machine for grinding the spirally wound 
rows of wire of licker cylinders comprising a 
motor driven grinding Wheel adapted to enter 
between and grind the sides of adjacent rows of 
Wire, means to support said grinding wheel for 
movement parallel with the longitudinal axis of 
the cylinder, guides carried by the supporting 
means and adapted to fit between the rows of 
Wire and cause the grinding wheel to traverse 
the cylinder upon rotation of the latter, means 
to move the grinding wheel into grinding con 
tact with the Wire, means to rotate the cylinder, 
means for Supporting the guides free for move 
ment toward and away from the cylinder re 
Sponsive to irregularities in the spacing of the 
rOWs of wire thereon, and means associated with 
the guides and adapted to hold them in yieldable 
engagement With the Wire. 

JOHN F. LEHMAN. 


