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57 ABSTRACT 

In a dispenser for a web of flexible sheet material, 
such dispenser having a chassis and a rotatable feed 
roller for feeding the web material out of the dis 
penser, such roller having a member mounted adja 
cent one end with such member having a cam follower 
eccentrically mounted thereon, a drive spring com 
prising an intermediate portion anchored to the dis 
penser chassis and first and second outwardly extend 
ing portions integrally affixed to opposite ends of such 
intermediate portion. The first outwardly extending 
portion abuts a portion of the dispenser chassis. The 
second outwardly extending portion cooperates with 
the cam follower for deflection thereby during rota 
tion of the feed roller and provides a decreasing mo 
ment against rotation of the feed roller while main 
taining substantially constant deflection of the spring 
during a portion of the feed roller rotation. 

5 Claims, 1 Drawing Figure 

  



PATENTE DEC 31974 3,851,8l O 

  



3,851,810 

CONTOURED FEED SPRING 

BACKGROUND OF THE INVENTION 

The instant invention relates to a spring for drivingly 
rotating a feed roller in a dispenser for a web of flexible 
sheet material. The device is particularly applicable to 
dispensers in which a preselected length of the supply 
web is severed after being withdrawn by a user, and an 
other preselected length is automatically fed outside 
the dispenser to be grasped by another user. 
The prior art presents several types of springs for 

drivingly rotating a dispenser feed roller during a por 
tion of its cycle, but none has been completely satisfac 
tory. The prior art devices generally include an arm 
mounted for rotation with the feed roller and carrying 
an eccentrically mounted member for coacting with a 
spring, either a tension spring, a leaf spring, or a tan 
gentially extending portion of a torsion spring. In such 
prior art devices the rotation of this arm from its posi 
tion of minimum spring deflection to a position 180° 
from that position has entailed increasing deflection of 
the drive spring. Accordingly, the restoring force ex 
erted by the drive spring increases throughout this 180 
rotation, thus presenting substantial resistance to the 
rotation of the feed roller during this portion of the 
cycle and thus substantial resistance to the withdrawal 
of the web material. Excessive resistance to the with 
drawal of the web material is undesirable and may 
cause a towel to be torn prior to completion of the dis 
pensing cycle. 

SUMMARY OF THE INVENTION 

It is a primary object of this invention to provide a 
dispenser feed spring adapted to provide a low and gen 
erally decreasing resistance to feed roller rotation dur 
ing the major portion of the dispensing cycle. 
Another object of the invention is to provide a feed 

roller spring which is fully cocked to its position of 
maximum deflection during a small portion of the rota 
tion of the dispenser feed roller, and which has a con 
stant or decreasing deflection over a substantial major 
ity of the rotation of such feed roller. 

Briefly, the invention contemplates a drive spring for 
use in a dispenser for a web of flexible sheet material, 
such dispenser having a chassis and a rotatable feed rol 
ler for feeding the web-material out of the dispenser 
and such feed roller having a member mounted adja 
cent one end thereof with a cam follower eccentrically 
mounted on such member. The drive spring comprises 
an intermediate portion anchored to the dispenser 
chassis and having a first outwardly extending portion 
integrally affixed to one end of such intermediate por 
tion and a second outwardly extending portion inte 
grally affixed to the opposite end of such intermediate 
portion. The first outwardly extending portion abuts 
the dispenser chassis, and the second outwardly ex 
tending portion cooperates with the cam follower for. 
deflection thereby during rotation of the feed roller and 
provides a decreasing moment against rotation of the 
feed roller while maintaining a substantially constant 
deflection during a portion of the feed roller rotation. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention having been generally described, a 
specific embodiment thereof will be discussed in detail 
with reference to the accompanying drawing, which is 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
a side view of the device taken axially of the dispenser 
feed roll. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

The drive spring of this invention is shown in the il 
lustration mounted on a flexible sheet material dis 
penser of the general type disclosed in U.S. Pat. No. 
3,575,328, the teaching of which is incorporated 
herein. As described herein, the dispenser feed roller 
cooperates through the wheel mounted adjacent one 
end thereof, with the angularly deflectable drive spring 
of this invention instead of the extension spring dis 
closed in the prior patent. 
The drive spring includes three general portions, an 

intermediate portion 2, a first outwardly extending por 
tion 4 integrally affixed to the intermediate portion 2. 
at one end thereof and a second outwardly extending 
portion 6 integrally affixed to the intermediate portion 
2 at the opposite end thereof. In this preferred embodi 
ment the intermediate portion 2 comprises a coil tor 
sion spring, although other similar structures, such as 
a beam spring, could readily be subsitituted therefor 
with substantially identical results. The intermediate 
portion 2 conveniently may be anchored to the dis 
penser by mounting the coil thereof over a post 8 af 
fixed to the dispenser chassis. The first outwardly ex 
tending portion 4 of the spring is arranged to abut a 
stop 10 also affixed to the dispenser base, thus restrain 
ing rotation of the drive spring about the anchor mem 
ber 8. The second outwardly extending portion 6 of the 
spring includes a generally straight first section 12 adja 
cent the intermediate portion 2 of the spring and an ar 
cuate second section 14 extending outwardly from the 
straight first section 12. 
The second outwardly extending portion 6 cooper 

ates with a cam follower 16, which is eccentrically 
mounted on a member 18, such as a wheel, which is 
mounted adjacent one end of the feed roller 20 (indi 
cated in phantom) of the dispenser. 
The rotational positions "A," "B,' 'C' and 'D' of 

the cam follower 16 illustrate the manner in which the 
drive spring is deflected during a dispensing cycle of ro 
tation of the feed roller 20 and its associated wheel 18. 
At position 'A' the drive spring is in its configuration 
of minimum deflection, the only load on the spring 
being any preload desirable to maintain contact be 
tween the first outwardly extending portion 4 of the 
spring and the stop 10 and between the second out 
wardly extending portion of the spring 6 and the cam 
follower 16. As a length of web material 22 (indicated 
in phantom) is withdrawn from the dispenser over the 
surface of the feed roller 20, it causes counterclockwise 
rotation of the wheel 18, as indicated by the arrow. 
During rotation of the wheel 18 between positions "A" 
and "B" the drive spring is deflected from its position 
of minimum deflection at “A,” as shown in phantom, 
to its position of maximum deflection at “B,” also 
shown in phantom. The arcuate second section 14 of 
the second outwardly extending portion 6 of the drive 
spring has a radius of curvature substantially equal to 
the radial distance between the axis of rotation of feed 
roller 20 and wheel 18 and the radially outer surface of 
the cam follower 16, which surface is in contact with 
the drive spring at position "B." Accordingly, during 
rotation of the feed roller 20 and wheel 18 from posi 
tion "B" to position "C," wherein the cam follower 16 
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remains in contact with the constant radius arcuate sec 
tion 14 of the drive spring, the deflection of such drive 
spring remains constant. Due to this constant deflec 
tion, the force exerted by the spring, normal to its de 
flected position, remains constant. The force exerted 
by this drive spring resisting rotation of the feed roller 
20 derives from the component of force exerted by the 
spring in the direction normal to the linear first section 
12 of the spring, thus normal to a radial line extending 
from the center of the wheel 18 at position “B.' The 
resulting rotation-resisting moment created by such 
spring force equals the spring force multiplied by the 
linear displacement of the cam follower 16 from the 
center of rotation of the wheel 18 along the 'B' axis. 
This linear displacement component decreases contin 
ually from a maximum at the 'B' position to zero at the 
"C' position, when the force normal to the spring de 
flection is exerted directly through the center of rota 
tion of the feed roller and wheel. Accordingly, due to 
the constant deflective force exerted by the spring and 
the decreasing moment arm upon which it acts, the mo 
ment exerted by the spring resisting rotation of the feed 
roller 20 decreases continuously as the feed roller is ro 
tated between position 'B' and position “C.” Between 
position 'C' and position "A" the force exerted by the 
spring tends to cause further counterclockwise rotation 
of the feed roller 20. 

Position "D" in the cycle of rotation of the feed roller 
corresponds to the momentary stop position described 
in the aforementioned U.S. Pat. No. 3,575,328. At this 
point, the feeding of the web of material out of the dis 
penser is stopped momentarily so that the dispensed 
predetermined length may be torn from the web. After 
a momentary pause, a timing mechanism releases the 
feed roller 20 and wheel 18 to permit the upward force 
exerted by the driving spring against the cam follower 
16 to rotate the wheel and roller from position 'D' to 
the rest position 'A' of minimum spring deflection. 
By virtue of this invention the resistance by the spring 

to the rotation of the feed roller between positions 'B' 
and "D,' in which part of the dispensing cycle the per 
forating or severing of the web occurs, is substantially 
reduced in comparison to the prior art structures. This 
reduction in resistance to such rotation facilitates even 
perforation and severing of a predetermined length 
from the web. 
The foregoing illustrates a preferred embodiment of 

the structure of this invention. However, since numer 
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4. 
ous variations in the structure, including the use of a 
leaf spring instead of a coil spring, varying methods of 
anchoring the spring to the dispenser chassis and the 
use of a crank arm or other member in the place of the 
wheel will be readily apparent to those skilled in the art 
and are considered to be fully within the scope of the 
invention herein, the invention is not to be limited to 
the specific structure described but is to embrace all 
equivalents within the scope of the claims appended 
hereto. 

I claim: 
1. In a dispenser for flexible sheet material, said dis 

penser having a chassis and a rotatable feed roller for 
feeding said material out of the dispenser, said feed rol 
lier having a member mounted adjacent one end 
thereof, said member having a cam follower eccentri 
cally mounted thereon, a drive spring comprising: 
an intermediate portion anchored to said chassis; 
a first outwardly extending portion integrally affixed 
to one end of said intermediate portion and abut 
ting a portion of said chassis, and 

a second outwardly extending portion integrally af 
fixed to the opposite end of said intermediate por 
tion and cooperating with said cam follower for de 
flection thereby during rotation of said feed roller 
and member, said second portion being configured 
to provide a decreasing moment against rotation of 
said feed roller while maintaining substantially con 
stant deflection during a portion of said feed roller 
rotation. 

2. A drive spring according to claim 1, wherein said 
second outwardly extending portion comprises a first 
section adjacent said intermediate portion and a sec 
ond section remote from said intermediate portion, 
said second section defining an arc of substantially con 
stant radius with said radius generally equal to the ra 
dial displacement of the radially outer surface of said 
cam follower from the axis of rotation of said feed rol 
ler and said member. 

3. A drive spring according to claim 2, wherein said 
first section of said second outwardly extending portion 
is linear. 

4. A drive spring according to claim 1 wherein said 
intermediate portion comprises a coil. 

5. A drive spring according to claim 4, wherein said 
outwardly extending portions extend tangentially of 
said coil. 
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