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MACHINE FOR MAKING CARD CLOTHING 
Berti I, Becker, Leicester, Mass., assignor to 
Howard Bros. Mfg. Co., Worcester, Mass., a 
corporation of Massachusetts m 

Application August 1, 1938, Serial No. 222,500 
1 Claim. 

This invention relates to a machine for making 
card clothing. 
Card clothing comprises a foundation of a 

thick fibrous material through which wire staples 
project with their free ends bent at a slight an 
gle to a normal line, and strips of this card cloth 
ing are adapted to be mounted on a drum. With 
the heads of the staples lying against the drum 
and the free ends or teeth projecting outwardly 
for engaging the material to be carded. It is 
desirable that these staples project to exactly the 
same distance from the foundation and that their 
free ends lie in the same plane. Also, these ends 
should be free from burrs and present a Smooth 
finish, so that the wool or other material to be 
carded will not be tanged or caught on the Wire 
teeth. The legs of these staples should be par 
allel with One another and they should project 
at the same angle to the plane of the foundation 
surface. These legs should have a uniform Spac 
ing and be of the same length. In particular, 
the staples should seat Squarely On the founda 
tion, with the cross wires parallel and positioned 
tightly against the foundation. So that they will 
not change in position. When mounted on the 
drum. These desired characteristics have not 
been attained heretofore to such an extent that 
card clothing could be made which had sub 
stantially the same structure throughout its en 
tire length. 

It is a primary object of this invention to over 
come such difficulties heretofore experienced, and 
to provide card clothing having these desired 
properties and such a uniformity of structure 
that it will give a long life of useful service. 
A further object of the invention is to provide 

mechanism which will make card clothing having 
the characteristics herein defined and which will 
serve to set the Staples into a foundation in an 
invariable arrangement. Further objects will be 
apparent in the following disclosure. 

Referring to the dra Wings. Which illustrate my 
invention: 

Fig. is a fragmentary top plan view of mech 
anism arranged to form and drive a Staple into 
a card clothing foundation; 

Fig. 2 is a fragmentary Wertical side elevation 
of the Sane; 

Fig. 3 is a fragmentary enlarged plan view of 
various operating parts; 

Fig. 4 is a fragmentary detail of a crowner and 
doubler; 

Figs. 5 to 9 inclusive are diagrammatic sketches 
showing the operation of the various parts; 

(C. 140-98) 
Figs. 10 and 11 illustrate an incorrect procedure 

Of applying a staple to a foundation; 
Fig. 12 is an enlarged fragmentary section of 

such a piece of improperly constructed founda 
tion; 

Fig. 13 is an enlarged fragmentary section of 
a foundation card clothing made in accordance 
with my invention; and 

Fig. 4 is an enlarged fragmentary sectional 
view thereof. 
The card clothing, except as herein described, 

may be made in accordance with standard prac 
tice. It comprises, as shown in Figs. 13 and 14, 
a foundation O of fibrous material having wire 
Staples 2 embedded in and projecting through 
the same, and particularly wherein the backs or 
cross pieces 4 of the staples lie Smoothly against 
the back of the foundation with their top edges 
in Substantially the same plane. These staples 
are usually Set in a staggered arrangement, and 
the projecting ends of the Staples are ordinarily 
bent at an angle just below the point where they 
project through the foundation as indicated in 
Fig. 14. 
A machine for inserting these staples in the 

foundation may be made of standard construc 
tion, except as herein described. As shown in 
FigS. 1 to 4 inclusive, the machine comprises a 
crowner 6 having two V-shaped prongs (Fig. 
4) on its forward face which are adapted to strad 
dle a short piece of Wire 8 and hold it against 
the fiat face of a doubler 2, while Wings 2 and 
22 move forward and bend the free ends of the 
Wire around the sides of the doubler, as shown in 
the Successive Views of FigS. 5, 6 and 7. 
The wire 8 is fed intermittently to the mech 

anism by a suitable device, Which may comprise 
tWO pairs of gripperS SO arranged that One pair 
moves a given distance laterally to feed the re 
quired length of wire after which the other grips 
and holds the Wire in its new position so that it 
may be cut to its desired length. As shown in 
Fig. 3, this gripping and moving mechanism com 
prises a stationary ring shaped support 24 over 
which the Wire 8 is adapted to move; and this 
Support carries a plug 25 adjustably mounted 
therein which projects upwardly and receives all 
of the Wear of the Wire moving therea cross. 
Immediately above this plug 25 is a Spring pressed, 
cam controlled plug 26 which is vertically slid 
able within another hollow Support 28, and it is 
adapted to be operated by the can mechanism 
So that at desired intervals of time the plug 26 
will grip the wire 8 between it and the plug 25 
and thus hold it stationary. A second set of ad 
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2 
justable and movable plugs 30 and 32 of similar 
construction and arrangement are mounted on a 
carrier for movement toward and from the sta 
tionary supports 24 and 28. This may be ac 
complished by mounting the support 34 and 36 on 
a slidable carriage which carries a Wedge shaped 
block 38 arranged to be moved by another wedge 
block 39 operated by a suitable cam mechanism. 
These parts are so constructed and arranged that 
they will move the plugs 3 and 32, when they 
are gripping the Wire 8, to the left sufficiently 
to feed the required length of wire for the form 
ing operation. Thereafter, the plugs 25 and 26 
grip the Wire While the other plugs release it and 
travel back for feeding a new length of wire. 
Then the Wire is cut and fashioned. These parts 
will be suitably constructed for that purpose, 
and except as herein described form no part of 
the present invention. 
AS SOOn as a required length of Wire has been 

fed forward, the wire 8 is cut by means of the 
stationary cutter 44 cooperating with the mov 
able cutter 45 which serves to sever the wire just 
prior to the time that the Wings 2 and 22 engage 
it to bend and form the legs of the staples. The 
cutters, as shown particularly in Fig. 2, are 
shaped like a pair of shears mounted vertically 
On the arm 55 and With the cutter 45 mounted on 
the short end of a Swinging lever of the first 
class fulcrumed at 46 on a suitable portion of the 
framework. The lower and longer arm 47 of 
the SWinging cutter is connected by means of a 
rod 48 to a Swinging arm 49 fulcrumed on a short 
shaft 50 at the back of the machine. The upper 
end of the lever 49 is moved positively by a suit 
ably mounted cam 52 on the shaft 53 which thus 
Operates to thrust the upper cutter arm 45 to 
wards the right and cut the wire thereby. A 
spring 54 serves to return the Swinging arm 49 
and the cutter 45 to their inoperative positions 
when permitted by the cam. 
A slide 6 is suitably mounted on the machine 

frame to be moved by a further cam 62 on the 
cam shaft 53. This slide is suitably mounted to 
slide beneath guide plates 64 and 65. The fixed 
guide plates 64 and 65 have upstanding projec 
tions 66 thereon through which three long screws 
68 are threaded. These screws are adapted to be 
So located as to ride against the cam shaped ends 
79 on the left hand ends of the long lever arms 
Ti which project from the vertically extending 
block 3. The latter is pivotally mounted on the 
pin 4 projecting upWardly from the slide 60. 
Further arms 75 project from the tops of the 
pivoted blocks 73, and they are bent into such 
positions as to form the two inwardly projecting 
wings 2 and 22 above mentioned. These parts 
are made in duplicate, One on each side of the 
center line of the slide, and they are so arranged 
that the two Wings will be moved inwardly simul 
taneously as required, when the slide 60 moves 
for Ward and the cams () are caused to ride over 
the ends of the stationary adjustable screws 68. 
The croWiner 6 is a rod slidably mounted on 

the slide 60, the front end of this rod passing 
through the standard 82 on the frame and the 
rear being secured to an upright 84. The latter 
projects through a slotted plate 85 secured to the 
standard 82 and is guided thereby. A spring 86 
Serves to connect the upright 84 with a post 88 
(Fig. 2) on the slide 60 and thus tends to hold 
the Crowner in a forward position. A stop 89 
limits the movement of the crowner. The slide 
60 is moved forward by means of the cam 62 and 
it is returned by means of a spring 92 suitably se 
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Cured to the frame of the machine. Hence, the 
forward movement of the slide 60 tends to thrust 
the crowner 6 forward under a resilient pressure 
and to hold it engaging the wire, as will be pres 
ently described. 
A further feature of the machine comprises 

Iileans for punching holes through the founda 
tion, and into which the legs of the staples are to 
be inserted. The foundation 9 is usually made 
as a long Strip of cloth like material and it is 
Suitably moved through the machine intermit 
tently and as required. It is held in place by a 
back rest 94 arranged opposite the working parts 
Of the apparatus. The foundation is moved up 
Wards acroSS the back rest, and when its move 
ment is stopped it is perforated by the sharp 
needles or prongs 96 mounted on a presser arm 
98. The forward face of this arm is flat and ar 
ranged parallel with the back surface of the 
foundation, and it is adapted to press the staples 
into the foundation just immediately above the 
top of the back rest 94. 
The presser arm 98 is mounted on the upper 

end of a sliding and SWinging member 99 which 
forms a continuation of a lever 60 which is piv 
oted at 8 on the upper end of an arm O2 piv 
oted on the shaft 5) and adapted to be rocked by 
Suitable cam mechanism. An inclined slideway 
84 on a fixed portion of the machine engages a 

pin 5 on the right hand end of the lever 00, 
and the parts are so arranged that as the lever 90 
is moved to the right, the pin 95 will ride up 
the sloping Surface 24 and thus thrust the 
presser arm 98 upward and forward into position 
to force the needles 96 through the foundation. 

he doubler 2 is a rod like body slidably pass 
ing through the member (6 mounted on the top 
of the upright 82. A block 97 is fixed to the 
lipper end of this doubler, and it carries a lug pro 
jecting downwardly therefrom to which is pivoted 
at 08 on the right hand end of a lever f).9. This 
lever is pivotally mounted on a pin 9 projecting 
laterally from the standard 82. The left hand end 
of this lever 99 is bent downwardly to provide 
an arm 2 which is engaged and rocked by a fur 
ther cam 3 on the cam shaft 53. The parts 
are SO arranged and the can SO timed that the 
doubler will be moved down into position for 
bending the staple and then withdrawn to permit 
the Staple to be thrust into the foundation. 
The timed relationship of the various operations 

of this mechanism are illustrated particularly in 
FigS. 3 to 9 inclusive. As there indicated, a pre 
determined length of wire f8 is sent forward 
across the face of the doubler 20. Then, the 
crowner 6 moves forward while the doubler 20 is 
in its lowermost position, and the projecting jaws 
A straddle the Wire 8 and enter into a slot in 
the doubler, thus permitting the forward face of 
the crowner to press the wire tightly thereagainst. 
ASSGOn as this has happened, the cutters 44 and 
43 cut a predetermined length of wire. It is to 
be observed that the croWner, the doubler and 
the cutter must be so located that exactly equal 
lengths of wire are positioned on opposite sides 
of the center line of the cutter and doubler. Im 
mediately following the cutting of this length of 
Wire, the in Wardly bent arms 2 and 22 are moved 
Straight forward by the flat portion of the cam 70 
engaging the left hand screw 68, as shown in Fig. 
1. As the Wings move forward, the cam 70 falls 
from the left handscrew onto the lower positioned 
ScreWS at the right and the wings 2 and 22 are 
thus moved inwardly to the position indicated in 
dotted outline in Fig. 6. The first stage of the 
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movement of the wings 2 and 22 is at right angles 
to the Wire and serves to bend the wire 8 around 
the corners or outer edges of the doubler into the 
position shown in the full lines in Fig. 6. Then, 
the wings move inwardly and thrust the legs of 
the staples into the positions shown in the dotted 
Outline, thus bending the wire farther than 
needed so as to overcome its resiliency. These 
Wings are held against the cams by a U-shaped 
Spring 78 pressing against pins 79 on the left 
hand ends of the cams 70 on the levers 7. As 
the cams 78 continue to move forward the wings 
move into the position of Fig. 7 near the ends 
of the staples and serve to guide them into the 
punched holes in the foundation. After the wire 
has been thus bent, the doubler 20 moves up and 
out of the Way. Then the crowner 6 moves for 
ward and thrusts the staple legs through the holes 
previously formed in the foundation 0. It is to 
be observed that the crowner moves forward only 
to the position shown in Fig. 8, So that the pro 
jections 7 do not strike the foundation. Follow 
ing this operation, the presser arm 98 with its 
needle 96 moves forward and punches two new 
holes for the staple that is next to be bent and 
inserted into the foundation as shown in Fig. 9. 
At the same time the forward face of the presser 
arm 98 strikes the top of the staple and drives it 
from the position of Fig. 8 to that of Fig. 9 where 
its upper connecting portion 4 is substantially 
fiush with the top face of the foundation. 

Referring now to Figs. 10 and 11, it will be 
appreciated that if the doubler 20 has a rounded 
surface 20, then the wings 2 and 22 will shape 
the wire accordingly to fit that top surface of the 
doubler. This rounded portion of the Staple will 
then project upwardly from the foundation 9 
as shown particularly in Fig. 12, and when the 
card clothing is mounted on a metal drum With 
the top 4 of the staple against the metal drum 
surface, the pressure of the clothing against the 
drum will tend to twist the staples one way or 
another and leave them in Various positions With 
the free ends of the wires out of parallelism and 
some projecting farther than others, Warious 
factors enter into the production of such card 
clothing. The wire staples are usually made of 
fine wire, such as No. 32 wire having a diameter 
of 0.0128 inch, and the wire is usually made of 
a resilient steel that fractures or breaks rather 
easily. The doubler 20 is customarily shaped 
by hand filing or by honing it with an abrasive 
tool to provide a rounded surface of a large 
radius which is deemed necessary for bending a 

SS high tempered card wire thereover and particu 
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larly to provide an extensive surface which 
would not be cut readily by the wire. These 
doubler surfaces have never been made quite 
alike because of the hand forming operation, and 
they have usually contained flat or irregular por 
tions. In particular, the standard metals here 
tofore used for the doublers are comparatively 
soft as regards their resistance to the enormous 
wear brought about by bending staples at a very 
high rate of speed across the surface of the dou 
bler. This wear is so great that a groove is 
formed within a very few hours and the shape 
of the forming tool has departed materially from 
that originally made by the hand shaping opera 
tion. Consequently, unless the machine is 
stopped and the doubler is removed and a new 
surface is provided, the shape of this tool changes 
continuously, and the shape of the staple is 
therefore changed. As a result, the staples at 
one end of a piece of card clothing are altogether 

different in shape and arrangement from those at 
the opposite end which is formed at a slightly 
later period of time. 

Also, the foundation O is usually made of a 
soft or yielding material, and the action of the 5 
presser arm 98 on a rounded staple tends to tilt 
the Staple to one side or the other and so to en 
large the holes through the foundation and to 
leave the Staple insecurely held in place, as shown 
in Fig. 11. Also, if the staple is embedded in the 10 
Soft foundation material, this may thus damage 
its structure. Moreover, the needles 96 are defi 
nitely located and it is desirable that the legs 
of the staples be positioned exactly opposite these 
holes so that they will enter the foundation 5 
properly. If, however, the doubler has changed 
its shape during use or has been improperly 
shaped in the beginning, the legs of the staples 
may not be properly positioned by the arms 2 
and 22 to enter these holes. If they do go through 20 
the holes, then the tendency for the staple to 
twist to the right or the left will Squeeze the 
foundation material at one side of the hole and 
enlarge the same so that the staple is not properly 
Supported. The same conditions are brought 2 
about by the end of the wings 2 and 22 wearing 
a Way under the COnStant sliding motion Over the 
hard wire and as these become cut they likewise 
do not position the ends of the staples properly. 
A still further problem in such apparatus is so 

found in the fact that the cutters are obliged to 
cut staple Wire at very frequent intervals and the 
cutters wear to the point of forming notches and 
dull surfaces. This leaves a burr on the end of 
the wire and that burr will give a defective opera- 35 
tion in the later use of the card clothing. A still 
more important feature, however, lies in the fact 
that the operations are timed very closely and 
the dull or nickel cutter may not have the Wire 
Severed by the time the Wings have come for- AO 
ward and try to bend the wire. This pulls the 
Wire back through the crowner and leaves the 
left hand leg of the wire short and the right hand 
leg bent or dented inwardly. Similar difficulties 
arise when the faces of the plugs 25, 26, 30 and 
32 become Worn and do not feed the required 
length of wire and the left hand end of the staple 
is too short. 

I have discovered that these various difficulties 
may be overcome by adopting certain expedients SO 
and constructional features. The doubler 20 is 
now shaped, as shown in Figs. 3, 5 and 6, to pro 
Wide an extensive plane Surface which insures 
that the back 4 of the staple is straight through 
out substantially the width of the staple. More- 55 
Over the corners of this doubler, over which the 
Wire is bent, are carefully shaped by a grinding 
Operation to provide partial cylindrical surfaces 
of a very short radius, depending on the size of 
the staple and the nature of the wire. In order 60 
that card clothing may be made of uniform 
structure throughout the period of manufacture, 
I make the doubler of two parts in which the 
Operative face is formed of an extremely hard 
material 30, such as cemented tungsten carbide, 65 
Or boron carbide, or other extremely hard mate 
rial that is non-wearable or resistant to abrasion 
by the steel wire that is to be formed thereover. 
Ordinary steels are not serviceable for this pur 
pose, Since the Very short radius now desired 70 
for the corner of the doubler could not be used, 
due to the rapid Wear and abrasion thereof. 
The radius of these corners 32 of the doubler 

(Fig. 5) is substantially the same as the radius 
of the Wire that is being formed although some is 
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latitude is of course required owing to the differ 
ences in size and the types of materials used for 
the wire. However, I have found that in order 
to bend a No. 32 wire having a diameter of 0.0128 
inch, I may employ a radius corresponding With 
a No. 28 wire having a diameter of 0.0162 inch. 
A standard card clothing employing No. 32 Wire 
will have a staple approximately inch high and 
as inch wide. By having the corner radius ap 
proximating that of the wire it will be appre 
ciated that the flat portion 4 of the staple is 
almost as long as the Width of the staple Or 
merely minus substantially the thickness of the 
wire. Consequently, the whole width of the staple 
is Supported flat against the foundation as shown 
in Fig. 13. Other sizes of Wire are utilized in 
making card clothing, and these are also bent 
about cylindrical Surfaces having substantially 
the same radius as that of the Wire and Ordinarily 
not over twice that radius. For example, Nos. 37 
and 40 wires may be bent on a radius of a No. 32 
Wire. It Will thus be appreciated that the doubler 
does not present a sharp corner to the Wire, 
Which would nick or cut it and cause it to break 
during use, nor does it make a large curve which 
Would prevent the staple from being Seated 
properly. 
The tips 34 of the Wings 2 and 22 may also 

be made of the extremely hard materials above 
defined, as Well as the exposed Surfaces of the 
plugs 25, 26, 30 and 32. If the wing tips are pre 
vented from being cut by the abrading wire moved 
thereaCFOSS then the operation will remain the 
same from day to day. Likewise, the use of the 
hard alloy inserts 36 for the gripping plugs 25, 
26, 30 and 32 will insure the feeding always of 
the same amount of Wire. It is particularly im 
portant to use inserts 38 for the cutting edges 
of the cutter which are formed of the extremely 
hard tungsten carbide alloy or boron carbide or 
other similar material, so that the cutter will re 
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main permanently sharp and not be able to form 
a burred end of the wire as above defined. Like 
Wise, it is preferred to have the hard inserts 
form only a small part of the cutter and to cut the 
wire always at substantially the same place on 
the cutter and thus not affect the timing thereof. 
As shown, the cutters are so shaped and posi 
tioned that the wire is cut at right angles to its 
length and provided with a flat and non-burred 
end face. If the operator were obliged to grind 
away the cutter frequently, he might change its 
shape and the timing might be affected. By using 
the hard insert, I insure that the cutter operate 
always the same and cut uniform lengths of Wire 
and leave the wire in a correct position for the 
forming operation. 
I claim: 
A machine for making card clothing compris 

ing a crowner, a doubler and a presser having 
substantially parallel plane faces and the doubler 
having partial cylindrical corners of short radius 
Substantially the same as the radius of the Wire to 
be bent thereby and having its plane face of Such 
width that the cross member of each staple is 
inade straight throughout nearly the entire inner 
width of the staple, movable wings cooperating 
theireWith to bend a cut wire over the corners 
of the doubler to form a staple and drive the 
Same through a foundation, and means including 
a Cutter for cutting the Wire at right angles to 
its length and feeding an invariable length there 
of to the forming mechanism, the parts of the 
cutter, and doubler which control the length 
and shape of the wire having operative faces of 
Substantially non-Wearable material, whereby 
flat-ended staples of invariable shape are fash 
ioned and located in the foundation in a uniform 
arrangement throughout the length of the card 
clothing. 

BERTIL. I. BECKER. 
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