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1. 

3,097,806 
TOWEL ROLL WINDING MACHINE 

Joseph M. Darman, Utica, N.Y., assignior to Darman 
Manufacturing Co., Inc., Utica, N.Y., a corporation of 
New York 

Filed Feb. 21, 1961, Ser. No. 90,811 
10 Clairs. (C. 242-57) 

The present invention generally relates to a winding 
machine for toweling and more particularly to such a 
mechanism which will automatically de-energize itself 
when the toweling has been completely wound into a roll 
and also automatically discharge the roll. 
Towel winding machines have been employed previous 

ly in which the towel is wound on a take-up rod. In 
asmuch as the rolls of toweling are supplied to the dis 
penser cabinet without the take-up rod, it is necessary to 
remove the rod after the toweling has been wound there 
on. This is time consuming and laborious. Further pre 
vious towel winding machines employed a manually op 
erated switch for stopping the machine after the towel 
ing has been completely wound into a roll. Inasmuch as 
the winding of the toweling is in the nature of a high pro 
duction procedure, the time wasted in the delay by the 
operator in cutting off the machine and removing the roll 
of toweling therefrom and then removing the wind-up rod 
sometimes takes as long as the winding or rolling opera 
tion itself and this, of course, reduces the efficiency of 
this operation. Therefore, it is the primary object of 
the present invention to provide a towel winding machine 
Which will automatically stop itself when the towel has 
been completely wound into a roll and at the same time 
will automatically withdraw partial spindles thereby en 
abiling the towel to automatically discharge itself from 
the machine. 
Another object of the present invention is to provide 

a towel roll winding machine having a novel drive ar 
rangement which is counterbalanced to maintain it infric 
tional contact with the exterior surface of the towel roll 
for driving the towel and also aiding in the ejection of a 
finished towel roll from the machine. 

Still another object of the present invention is to 
provide a towel roll winding machine having partial 
spindles slotted for receiving the edges of the beginning 
end of the towel roll thereby forming a spindle for the 
towel in which the spindles are retractible to a position 
exteriorly of the ends of the towel roll for disconnecting 
the spindles from the towel roll. 
A further object of the present invention is to provide 

a towel roll winding machine having a mechanism sensi 
tive to the presence or absence of toweling for automat 
ically cutting off the machine in the absence of toweling 
being wound into a roll and further including a novel as 
sembly in the form of a swingable gate having certain of 
the smoothing and tensioning mechanism mounted there 
on for enabling easier loading of the toweling into the 
machine for winding into a roll. 
Yet another important feature of the present invention 

is to provide a towel roll winding machine which is quite 
simple in construction, easy to use, substantially fool 
proof in operation and relatively inexpensive to manufac 
ture and maintain. 

These together with other objects and advantages which 
will become subsequently apparent reside in the details 
of construction and operation as more fully hereinafter 
described and claimed, reference being had to the accom 
panying drawings forming a part hereof, wherein like 
numerals refer to like parts throughout, and in which: 
FIGURE 1 is a front view of the machine of the pres 

ent invention; - 
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FIGURE 2 is a side elevational view of the winding 

machine; 
FIGURE 3 is a top plan view of the machine; 
FIGURE 4 is a vertical sectional view taken substan 

tially upon a plane passing along section line 4-4 of FIG 
URE 1 illustrating the relationship of the various con 
ponents of the invention; 
FIGURE 5 is a detailed sectional view taken substan 

tially upon a plane passing along section line 5-5 of 
FIGURE 3 illustrating the construction of the retractible 
spindles; and 
FIGURE 6 is a longitudinal vertical sectional view of 

the mounting for one of the rollers illustrating the struc 
ture thereof. 

Referring now specifically to the drawings, the numeral 
10 generally designates the towel roll winding machine of 
the present invention which includes a base platform 12 
supported by a plurality of legs 14 or any other suitable 
supporting means. The legs 14 may be conveniently angle 
iron members or the like and adjacent the bottom of the 
legs 14 there is provided a shelf or platform 6 receiving 
a bin 18 for holding folded toweling 20 which is to be 
wound into a towel roll 22 by the present machine. The 
folded toweling 20 is in the condition which enables it to 
be easily rolled since the folds are quite easily straight 
ened out as the toweling is rolled into a roll. Adjacent 
the bottom of the stand is a foot control switch 24 having 
an operating lever 26 thereon for manipulation by the 
foot whereby the machine may be started after the towel 
ing has been threaded into the machine. The particular 
details of the stand are not important to the present in 
vention and the platform 2 may be secured thereto in 
any suitable manner. 
The machine includes a pair of side members 23 and 

30 generally in the form of side plates. The side plates 
are rigid with the platform 2 and are secured in rigid 
conditions therewith by welding, bolting or the like. 

Supported on the platform 12 intermediate the side 
members 28 and 30 is an electric drive motor 32 of any 
suitable horsepower which is mounted in any Suitable 
manner thereon. The motor 32 is provided with an out 
put pulley 34 that is drivingly connected with an enlarged 
pulley 36 in alignment therewith and the enlarged pulley 
36 is supported by shaft 38 journaled between the side 
members or plates 28 and 30. Mounted on the shaft 38 
is a pair of arms 40 which are pivotal about the shaft 38 
and the arms 40 have a shaft 42 at the free end thereof 
which journals a friction roller 44 for rotation. The 
friction roller 44 is driven from a V-belt pulley 46 con 
nected thereto and a V-belt 48 which is in encircling en 
gagement with a smaller pulley 50 rigid with the enlarged 
pulley 36. Thus, the driving of the friction roller 44 is 
accomplished by the motor 32, through the pulley 34, 
through a V-belt 5 to the enlarged pulley 36 which is a 
speed reduction pulley and from the large pulley 36, the 
small pulley 50 is driven due to rigid attachment and the 
V-belt 48 drives the pulley 46 which in turn drives the 
friction drive roller 44 due to its rigid connection there 
with. 
The end of one of the arms 4 remote from the shaft 

42 is provided with an arm 52 extending in opposition to 
the arm 46. The arm 52 is connected to a spring loaded 
counter-balance device generally designated by numeral 
54. The upper end of the counterbalance device 54 is 
provided with a clevis or shackle. 56 connected to the 
arm 52 by virtue of a pin 58. The lower end of the 
counterbalance mechanism 54 is connected to a bracket 
60 attached to one of the stand legs 14 with pivotal 
connection being accomplished by the pivot pin 62. The 
counterbalance mechanism 54 is in the form of a cylin 
drical casing 64 having a plunger slidable therein in which 
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the plunger is spring urged downwardly by virtue of a 
spring disposed between a head on the plunger and the 
top end of the casing 64 thus normally biasing the guid 
ing roller 44 upwardly into driving engagement with the 
towel roll 22 whereby the towel roll 22 will be driven 
from the peripheral surface thereof and as the diameter 
of the towel roll increases, the friction drive roller 44 will 
merely move downwardly and bias the counterbalance 
mechanism 54. In lieu of the spring loaded counter 
balance mechanism 54 as illustrated in the drawings, 
counterbalancing of the friction drive roller 44 could well 
be accomplished by providing a longer arm 52 having a 
movable weight thereon for varying the counterbalance 
force. 

Extending rearwardly and downwardly from the 
machine is a discharge chute generally designated by 
numeral 66 and including a generally short horizontal 
portion 68 and a downwardly inclined portion 70. Side 
walls or guides 72 are provided throughout the length 
of the chute 66 and the walls 72 are spaced in Such a 
manner as to receive the towel roll 22 and, as illustrated 
in FIGURE 3, the inner end edges of the wall 72 actually 
lie alongside of the ends of the towel roll 22 after it has 
been substantially completed. The chute 66 may dis 
charge into any suitable receptacle or onto any suitable 
mobile platform or the like and serves to guide the towel 
roll 22 during its discharge rolling movement into a de 
sired area. When the towel roll is released from the posi 
tion illustrated in FIGURE 4, the counterbalancing of the 
drive roll 44 will normally urge the released towel roll 
outwardly of the horizontal or slightly inclined portion 
68 of the chute 66 so that the towel roll will be auto 
matically discharged from the machine when the center 
thereof is released. 

For supporting the towel roll 22, each of the side 
members 28 and 30 is provided with a partial spindle 
structure generally designated by reference numeral 74. 
Inasmuch as the spindle structures are the same, atten 
tion is directed to FIGURE 5 in which the details of one 
of the spindles is illustrated. The spindle structure 74 
includes a partial spindle rod 78 having a tapered end 
portion 80 and a slot 82 extending longitudinally from the 
tapered end portion. The slots 82 are for the purpose of 
receiving a portion of the end edge of the toweling so 
that as the spindle rods 78 are rotated, the toweling will 
be wound thereon. 
At the upper apex or top edge of the side member 30, 

there is provided a bearing housing 84 rotatably receiv 
ing a sleeve 86 and roller bearings 88 are provided be 
tween the bearing housing 84 and the sleeve 86. A lubri 
cation fitting 90 is provided in the housing 84 for lubricat 
ing the bearings 88. Also, retainers 92 are provided for 
the roller bearings 88 and suitable grease seals may be 
provided if desired. The partial spindle rod 78 is recip 
rocal in the sleeve 86 and is provided with a reduced 
outer end 94 forming a bearing race for a thrust ball 
bearing assembly 96 which is retained on the end portion 
94 by a retaining flange 98. The outer race of the thrust 
bearing assembly 96 is received within a cylindrical hous 
ing i00 and retained therein by a retaining ring 102. The 
thrust bearing assembly 96 is of the double thrust type in 
that it will enable relative rotation between the spindle rod 
78 and the housing or Socket 100 and at the same time 
transmit longitudinal or axial force therebetween without 
permitting relative longitudinal or axial movement. Thus, 
the spindle rod 78 may rotate while the housing 100 will 
not rotate but the housing 100 will effect reciprocation of 
the spindle 78 and the sleeve 86 when the housing 100 is 
reciprocated thereby retracting and extending the partial 
spindle rod 78. Thus, by retracting the partial spindle 
rod 78, the towel roll 22 may be released by virtue of 
pulling the tapered ends 80 out of the towel roll 22, thus 
completely disconnecting the towel roll and enabling it to 
be discharged in the manner set forth previously. 
The mechanism for retracting and extending the par 
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4. 
tial spindle rod 78 is the same on both sides of the ma 
chine and includes a laterally extending Wing or support 
ing bracket 104 which supports an actuating mechanism 
generally designated by the numeral 186 adjacent the 
outer end thereof. The actuating mechanism. iC6 is pro 
vided with a rod (23 extending therefrom and screw 
threadedly connected to the housing 08 and retained in 
connected relation by a lock nut 16. The actuating 
mechanism 36 may take several forms but the simpliest 
form is disclosed as a solenoid 112 for retracting the 
spindle rod when energized. If compressed air or pres 
surized hydraulic fluid is available, a pneumatic or hy 
draulic piston and cylinder arrangement may be pro 
vided for the actuating mechanism and suitable control 
valves either manually or automatically operated may 
be provided for effectively retracting the spindle rod 
when desired and extending the spindle rod after release 
of the roll 22. 
The front of the machine is provided with a pivotal 

gate mechanism generally designated by the numeral 114 
which includes an open rectangular gate member 116 
hingedly attached to the side members 38 by hinge lugs 
17 with the other end detachably connected to the side 
member 28 by a latch mechanism a 3 of any suitable 
construction. The gate mechanism. 114 is openable for 
facilitating the placement of the toweling in the machine. 
The toweling 20 is lifted from the bin 13 and the end 
thereof is attached to the partial spindle 78 by inserting 
the end edges into the slots 82 in an obvious manner. In 
this condition, the toweling is disposed exteriorly of a 
guide rod 120, an enlarged rubber roller 122 and an 
upper guide rod 124. The guide rod 20, roller 122 
and rod 124 are generally in vertically spaced relation. 
Mounted on the gate 16 is a pair of brackets 126 which 
Support a rubber roller 128 and also a pair of brackets 
130 which engage a guide rod 132. The orientation of 
the various rods and rollers is illustrated in FIGURE 4 
in which the roller 128 is between the guide rod 20 
and the roller 122 and disposed generally inwardly there 
of with the rod 132 being disposed between the roller 122 
and the rod 124 and generally being disposed inwardly 
thereof. Thus, when the gate is closed, the toweling 20 
which is overlying the rod 120, roller 122 and rod 124 
is moved into a serpentine condition wherein it will pass 
outwardly of the rod 120 and around the inner surface 
of the roller 128 back out around the outer surface of 
the roller 122, around the inner surface of the rod 132 
and around the outer surface of the guide rod 124 and 
then on to the roll 22. This structure serves as a ten 
Sioning mechanism and also somewhat of a smoothing 
mechanism to assure that the toweling will be tightly 
Wound on the roll in a smooth and flat condition. 
The larger rubber roller 122 is carried by a shaft 134 

journalled in a bearing assembly 136 at each end thereof. 
The bearing assembly on the side member 28 includes a 
housing 138 receiving a bearing member or bushing 140 
journalling the shaft 134. End plates 142 are provided 
for the housing 138 and shims 144 are provided between 
one of the end plates and a collar or spacer 146 on the 
shaft 134. 
The other bearing assembly is somewhat different and 

includes a housing 148 receiving a bearing or bushing 
member 150 therein. End plates 152 and 154 are pro 
vided and the shaft 134 is provided with a threaded end 
portion 156 having a take-up member 158 thereon re 
tained in position by nut 160. The shaft 134 is also pro 
vided with a collar or spacer 162 thereon which engages a 
bearing race 164 for a ball bearing thrust assembly 166. 
The housing 164 is rigid with the end plate 154 and en 
gages the Outer race of the thrust bearing assembly 166. 
The inner race of the ball bearing thrust assembly 166 
is engaged by one end of a coil compression spring 168 
which has the other end thereof engageable with the bush 
ing 150 thereby providing a flexible mounting for the 
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roller 122 such that the roller may float or move slightly 
longitudinally so that the center of the roller will tend to 
align itself with the longitudinal central axis of the towel 
ing for straightening the toweling as it passes thereover. 
One of the essential features of the present invention 

is a mercury switch 170 mounted on an arm 172 swing 
able freely on the guide rod 124. The arm 72 is pro 
vided with a feeler or lug 174 which engages the towel 
ing 20 as it passes between guide rods 132 and 124. As 
long as toweling is passing between the guide rods 132 
and 124 generally in a straight line condition, the mer 
cury switch 170 will be held in the position illustrated 
in FIGURE 4 for maintaining the circuit to the driving 
motor closed. As soon as the free end of the toweling 
passes the rod 132 and there no longer is any toweling 
between rods 32 and 124, gravity will cause the arm, 172 
to Swing downwardly to generally a vertical position 
thus causing the mercury switch 170 to pivot for open 
ing the circuit to the electric motor thereby automatically 
stopping the electric motor without requiring the atten 
tion of an operator and without requiring any operation 
by an operator whatsoever. Thus, the machine is auto 
matically stopped when the toweling has been completely 
wound into a roll. Of course, when the machine is 
loaded, the toweling 2G will engage the lug 174 and move 
inwardly when the gate 116 is moved to a closed posi 
tion. Thus, the mercury Switch also acts as a safety 
device in that the foot Switch cannot effect operation of 
the motor until Such time as the gate has been properly 
closed. Also, the mercury switch may be connected with 
the solenoid or actuating mechanism 106 through a suit 
able relay System or the like for automatically retract 
ing the spindle rods 78 or the spindle rods may be sepa 
rately controlled by a separate switch thus enabling an 
operator to place a piece of tape such as an adhesive tape, 
transparent plastic tape or the like across the free edge 
of the towel roll to prevent it from unrolling. This can 
be done prior to removal of the spindles by the operator 
thus enabling the operator to manually control retrac 
tion of the spindles by a suitable electric switch or the 
like or this may be done by a separate person after the 
towel roll has been discharged down the chute thus 
enabling the completely automatic operation of the 
spindle retracting mechanism. 
The machine of the present invention provides a sta 

tionary axis of rotation for the toweling and a movable 
drive roller which is counterbalanced and biased into en 
gagement with the towel roll which not only serves to 
drive the towel roll but also serves to aid in ejecting the 
towel roll when it has been released from the spindles. 
The structure is such that the machine cannot be oper 
ated until the gate is closed and the particular construc 
tion of the spindle rod enables easy engagement of the 
toweling therewith for reducing the time necessary in 
loading the machine. Further, stopping of the machine 
by the mercury Switch may also serve to energize an 
electrical circuit for automatically releasing the partial 
spindle rod. 

In operation, the machine is threaded by simply pivot 
ing the gate 116 to an open position. The edge of the 
folded towel is lifted upwardly from the bend 18 and dis 
posed against the outer surface of the rod 120, roller 122 
and rod 124 and also against the lug on the pivotal arm 
carrying the mercury switch. The end edge of the towel 
ing 20 is then inserted into the slots 82 in the spindles 
78. The spindles 78 may be given a partial turn or sev 
eral turns by hand if desired. The gate 116 is then closed 
and the toweling is orientated in the manner illustrated 
in FIGURE 4 since the roller 128 and rod 132 are at 
tached to the gate 116. Inasmuch as the drive roller 44 
contacts the external Surface of the spindles and also con 
tacts the toweling attached thereto, the motor then may 
be energized thus causing rotation of the roller 44 there 
by causing rotation of the spindles and the roll of towel 
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6 
ing wound thereon. Inasmuch as the drive roller 44 
contacts the external surface of the roll of toweling, the 
peripheral lineal speed of the toweling will remain con 
stant. As the supply of toweling is exhausted, the mer 
cury switch will be rendered operative for stopping the 
motor thus enabling a piece of adhesive tape or the like 
to be used to retain the toweling in a roll. The spindles 
are then retracted thus discharging the roll of toweling 
onto the discharge chute with the counterbalance driv 
ing roller serving as the means for moving the roll of 
toweling along the initial part of the chute which is in 
clined slightly upwardly as illustrated in FIGURE 4. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly all suitable modifications and 
equivalents may be resorted to, falling within the scope 
of the invention as claimed. 
What is claimed as new is as follows: 
1. A towel roll winding machine comprising a frame, 

means on said frame forming freely rotatable supporting 
spindle means for a roll of toweling, drive means mounted 
on said frame in engagement with the roll of toweling for 
rotatably driving the spindle means and roll of toweling 
at a constant peripheral linear speed, means on said 
frame for Smoothing and straightening the toweling as it 
is wound into a roll, and means responsive to the pres 
ence or absence of toweling being rolled on the roll for 
:automatically interrupting the operation of the drive 
means when the toweling has been completely rolled into 
a roll. 

2. The structure as defined in claim 1 wherein said 
Spindle forming means includes a pair of partial spindle 
members, means mounting the spindle members on said 
frame for extension and retraction whereby the spindle 
members may be retracted from engagement with the 
towel roll thereby releasing the towel roll. 

3. The structure as defined in claim 2 together with a 
discharge chute including an upwardly inclined portion 
receiving the towel roll when discharged by the retrac 
tion of the spindles, counterbalance means urging said 
drive means against the periphery of the towel roll for 
rotating the towel roll and also urging the towel roll 
along the upwardly inclined portion of the discharge 
chute when the towel roll is released by the retraction of 
the spindle members. 

4. The structure as defined in claim 3 wherein said 
means Smoothing and straightening the toweling includes 
a plurality of guide rods arranged in vertically spaced 
relation, a plurality of rollers arranged in spaced rela 
tion intermediate certain of the guides whereby the towel 
ing proceeds through the guide rods and the rollers in a 
Serpentine manner. 

5. The structure as defined in claim 4 wherein at least 
one of said rollers and guide rods are mounted on a 
SWingable gate, said gate being mounted on said frame 
for pivotal movement about a vetical axis whereby the 
gate may be opened for enabling the toweling to be en 
gaged with the spindle forming means after which the 
gate is closed for deforming the toweling into a serpentine 
path. 

6. The structure as defined in claim 5 wherein said 
means for automatically stopping the machine includes 
an arm freely swingably mounted on one of said guide 
rods, a lug on said arm engaging with the toweling extend 
ing between adjacent guide rods, and a mercury switch 
mounted on said arm and normally being retained in an 
inclined circuit closing position by the toweling for main 
taining operation of the machine, the absence of toweling 
between the guide rods releasing the lug on the arm there 
by enabling the lug to freely swing to a vertical position 
thereby causing the mercury switch to open the circuit to 
the drive means. 



7 
7. The structure as defined in claim 1 wherein said 

frame includes a pair of side members, laterally and out 
Wardly extending bracket connected to each of said side 
members, said spindle forming means including a partial 
spindle member extending inwardly from each side mem 
ber and rotatably and reciprocably mounted thereon, and 
means mounted on each bracket in rotational engagement 
with the spindle members for retracting the spindle mem 
bers while enabling rotation of the spindle members in re 
lation thereto for releasing the spindle members from the 
towel roll. 

8. The structure as defined in claim 7 wherein each of 
said spindle members is provided with a tapered inner end 
portion, each inner end portion of each spindle member 
having a longitudinally extending slot communicating with 
the inner end thereof for enabling the beginning end of 
the toweling to be connected with the spindle members for 
winding of the toweling thereon. 

9. In a towel roll winding machine, a pair of freely ro 
tatable retractable partial spindle members extending in 
wardly from opposite sides of the machine for engage 
ment with the center of a towel roll, a drive roller having 
the periphery thereof in driving engagement with the 
periphery of the towel roll, arm means swingably mount 
ing the drive roller on the machine for movement toward 
and away from the axis of rotation of the towel roll, a 
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discharge chute partially underlying the towel roll for re 
ceiving the towel roll when the partial spindle members 
are retracted, and means connected with said arm means 
for urging the drive roller against the periphery of the 
towel roll, said drive roller being disposed below and on 
the opposite side of the center of rotation of the towel roll 
with respect to the discharge chute thereby urging the 
towel roll toward the discharge chute when it is released 
by the retraction of the spindle members. 

10. The structure as defined in claim 9 wherein said dis 
charge chute is provided with side walls projecting along 
side of the towel roll and extending partially radially in 
Wardly toward the center thereof when the towel roll is 
completed. 
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