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This invention relates to a machine for automatically 
processing and supplying towel material in various forms 
and conditions as desired by users. 

Various kinds of material can be used for the towels 
of this invention. Most desirable are those rich in impreg 
nating property to a possible extent, such as piled cloth 
towel, handkerchief, thin spongy plastics or papers which 
can be used as towel for cleaning hands and face and can 
be replaced. These materials, in usual cases, are conven 
iently used in the form of a tape rolled on a spool with 
prescribed width and are sheared to adesircd length. Most 
embodiments of this invention are explained on the as 
sumption that materials in such a form are utilized. How 
ever, the present invention is not to be limited to said ma 
terials but can use pieces of material which are sheared 
to a desired length beforehand, are piled up and are taken 
out one by one when used. 

It is an object of this invention to automatically supply 
towels which are optionally treated in such conditions as 
being warmed or cooled or being wet or dry. 

It is other object of this invention to prepare perfumed 
towels by spraying and impregnating any suitably selected 
perfume on the towel material which is fed in the above 
mentioned conditions. 

It is another object of this invention to provide towel 
pieces after being packed in envelopes of polyethylene, or 
the like. 

It is still other object of this invention to treat towels 
with printing process in the feeding system so as to provide 
such printed towels as a sort of advertising medium, for 
instance. 

It is still another object of this invention to supply the 
said towel pieces by means of an automatic vending sys 
tem. 

The foregoing objects and other objects as well as de 
tails of the structure of this invention will become more 
apparent from the explanations taken in conjunction with 
the accompanying drawings, in which the same or equiv 
.alent members are designated by like reference char 
acters, and in which: 
FIG. 1 is a perspective view of a preferred embodiment 

of this invention which is provided with doors in both 
front and rear sides that can be opened, closed, and locked; 
FIGS. 2 and 3 are respectively perspective views, show 

ing upper and lower half parts of the entire mechanism 
of the machine of this invention, each being placed in a 
juxtaposition; 

FIGS. 4 and 5 are perspective views, showing, respec 
tively, switchboard and parts thereby of the machine of 
this invention; 

FIG. 6 is a block diagram showing the relative position 
in arrangements of FIGS. 2, 3, 4 and 5; 
FIG. 7 is a front view showing details of the motive 

mechanism, and FIG. 8 is a side view thereof; 
FIGS. 9 and 10 illustrate relative positions of a group 

of cam devices which are annexed to the motive mech~ 
anism and a group of contact points which are disposed 
correspondingly to the said devices; 

FIG. 11 is a side view showing details of the packing 
mechanism, and FIG. 12 is a plan view thereof. , 
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FIGS. 13 and 14 are side views of the packing mech 

anism, each showing opening and closing states; 
‘FIG. 15 is a perspective view showing another example 

of the packing mechanism, in conjunction with a part of a 
feed and take-up mechanism, and FIG. 16 is a view for 
explaining the packing operations thereof; 

FIG. 17 is a perspective view showing another example 
of the feed and take-up mechanism, and FIG. 18 is a view 
for explaining the function thereof; 
FIGS. 19, 20 and 2d are complete circuit diagrams of 

mutually juxtaposed devices embodying the features of 
this invention shown in FIG. 1 through FIG. 14; and 
FIG. 22 is a block diagram showing the relative posi 

tion of circuit arrangements shown in FIGS. 19, ZO-and 21. 
Referring now to the drawings, the embodiment of this 

invention will be explained in a consecutive order. 
As illustrated in FIGS. 2, 3, 4 and 5, the embodiment 

of the present invention is constructed by separate com 
ponent mechanisms A through L. The main points as well 
as details of each mechanism will be described herein 
below. I 

A storing mechanism A for towel material rolls up 
lengthy towel material and enables the same to be taken 
out for use in a desired length. 
A printing mechanism B is equipped to print letters, 

pictures or mark-s on the towel material taken out. 
A drying mechanism C is equipped to dry the printed 

towel material, some length of which, corresponding to 
several sheets of treated towel, being kept in a drying 
chamber for complete desiccation. 
A cutting mechanism D is equipped to cut the towel 

material coming out of the drying chamber to a necessary 
length. 
A feeding and rolling mechanism E is: provided to roll 

up the towel pieces in a cylindrical form, after they are 
sent out through the cutting mechanism ID and are moist 
ened with a hot or a cold water spray by the following 
water spraying mechanism, or kept in dry condition. 
A water spraying mechanism F is provided to moisten 

the towel pieces by spraying thereon hot or cold water. 
A packing mechanism G is provided to pack each towel 

piece, after it is rolled up by the said feeding and rolling 
mechanism E, in an envelope of polyethylene ?lm etc. and 
send it to the outlet opening. 
A perfume spraying mechanism H is provided to spray 

perfume on the towel piece before it is packed in the said 
packing mechanism G. 
A selecting mechanism I is provided to select the said 

towel piece in a desired state. 
A motive mechanism J is provided to actuate each of 

the mechanisms A through L. 
A. hot and cold Water producing and controlling mecha 

nism K is provided to produce hot or cold water and to 
keep it at a. required temperature, said mechanism being 
provided with a device for transferring the hot or cold 
water thus produced to the said water spraying mecha 
nism F. 
A switchboard panel L is provided with an electric 

circuit M according to this invention. 
Each of these mechanisms A through L is interrelated 

and controlled by the electric circuit M so as to be 
brought in simultaneous operations. 
The details of the abovementioned component mecha 

nisms of the present invention are described hereinbelow. 
The storing mechanism A for towel material comprises 

a spool 30 rotatably mounted on the shaft 31, on which 
a long strip of towel material 25 has been rolled up so 
that it can be drawn out; an arm 32 with a roller 33 on its 
tip which presses outer circumference of the rolled towel 
material by a spring or by its own weight so as to control 
drawing-out; and a switch 34 which warns by the posi 
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tion of the arm 32 that the towel material 25 in the 
said spool 30 is becoming short. When the said switch 34 
is actuated, this machine is stopped, and then the spool 
of towel material is replaced with a new one by connect 
ing the end of the said towel material of the initial spool 
with the starting end of the new spool and then the switch 
34 is turned on to resume supply of towel material. 
The printing mechanism B possesses a ?uid vessel 35 

containing a certain ?xed quantity of dyeing ?uid 36 
which is supplied to a printing block roll 38 by way of 
take-out roll 37. In between the said block roll 38 and a 
rubber roll 39, the towel material 25 is drawn out through 
a pair of tension rolls 40 and 41 from the towel storing 
mechanism, whereby printing is carried out on the towel 
material. The said liquid vessel 35 is provided with a con 
necting tube 43 leading to a container 42. A ?uid level 
controller 44 provided with a ?oat 42a Which is installed 
in the said container 42 maintains the dyeing ?uid 36 in 
the vessel 35 at a certain constant level so that supply of 
the dyeing liquid to the block roll 38 can be adequate 
without excess or shortage. The liquid level controller 44 
is provided with a switch 45 at its lower end, which actu 
ates an electro-magnetic valve 48 on a connecting tube 
47 between the container 42 and the dyeing ?uid reser 
voir 46, thereby replenishing the dyeing ?uid to the con 
tainer 42. The dyeing ?uid reservoir 46 is also provided 
with a ?uid level detector 49 having a ?oat 46a and a 
switch 50 provided at the lower end of the said detector 
which makes it possible to warn shortage of ?uid within 
the reservoir 46 as an electric signal. A doctor blade 51 
contacts on the block roll 38 by pressing force. 
The towel material 25 thus printed is then sent into 

the drying mechanism C. The drying mechanism C has 
a drying chamber 56 in which pairs of tension rolls 52, 
53 and 54, 55 similar to the abovementioned tension rolls 
40, 41 are provided at the entrance and the exit parts, re 
spectively. Dry air generated by a blast fan 58 at the bel~ 
low end of a separately installed air duct 57 is sent into 
the said drying chamber 56 ‘from its upper part and is 
let out through a vent 59 at the lower end thereof. The 
drying room is made comparatively large so as to dry 
towel material corresponding to a plurality of towel pieces 
from several to several tens of treated pieces for a con 
siderably long period of time for complete desiccation, in 
consideration that the towel material is subjected to moist 
ening treatment at the next stage, and, at the same time, 
the air to be sent from the fan 58 is ?rst puri?ed and 
sterilized in an air cleaner 60 which removes dust and 

I moisture contained in the air through a ?lter and a layer 
of calcium silica gel or the like and is then heated in a 
heating chamber 61 to be completely dried. After these 
processes being done, clean dry air is sent out. Thus, the 
towel material 25 is transferred to the next cutting mecha 
nism D after the said material having print made thereon 
being completely dried. 
The towel material 25 drawn out of the tension rolls 

54, 55 at the exit part of the drying chamber 56 is pulled 
into the cutting mechanism D through a sliding plate 64 
which is provided with a spring and supported by a hinge 
63 so as to be always held at the same level with a receiv 
ing blade 62 of the cutting mechanism D. This mecha 
nism D has a pair of frames 67 which support rotatably 
a cam shaft 66 on which a pair of pressing-down earns 
65, 65 are supported. A bar 672, engaged slidably at both 
ends in the said frames 67, 67 is made to slide freely 
up and down toward the said receiving blade 62 by means 
of said earns 65, 65. And, by this movement of the bar 
67a, the towel material 25 is cut to a required length. A 
scissored piece 26 of the towel material is sent into the 
next feeding and rolling mechanism B through a pair 
of delivery rolls 68, 69. 
The feeding and rolling mechanism E is provided with 

a delivery conveyor 74 comprising a belt 73 which is 
stretched over the rolls 69, 70 and 71 and is held in ten 
sile condition by a spring 72. A towel piece 26 being de 
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livered is kept waiting on the conveyor 7 4 while receiving 
sterilizing shower from a sterilizing lamp 75 disposed just 
above and is then delivered at a rather quick speed by 
the function hereinafter described. Becuse of its high 
speed, the towel piece 26 being delivered separates from 
the succeeding towel pieces and moves independently in 
the direction indicated by an arrow mark on the con 
veyor 74. In the course of its travelling on the conveyor, 
the towel ‘piece 26 receives either hot spray from a hot 
spray nozzle 76 or cold spray from a cold spray nozzle 77 
of the water spraying mechanism F, both nozzles hanging 
over the conveyor 74, or the towel piece passes through 
without being sprayed, and ?nally reaches the rolling 
portion at the end of the conveyor. 
The rolling portion comprises the end of the said con 

veyor 74 and a rolling conveyor #81 which is composed of 
a guide roller 78, a driving roller 79, and a belt 80 
stretched over said rollers 79 and 78, said guide roller 
78 being made as adjacent to the said end of the con 
veyor 74 as possible. The conveyor ‘81 is supported so as 
to be rocked around the shaft of the roller 79 and pro 
vided with a support frame 84a supporting an arm 84. 
A separate shaft 82 is provided so as to be rotated syn 
chronously with the roller 79, said shaft being provided 
with a cam 83 which is made to contact with said arm 
84, whereby the conveyor 81 is made to rock around the 
shaft of the roller 79 by means of said cam through said 
arm ‘84. The roller 79 of the conveyor 81 is drived syn 
chronously with the conveyor 74 in the same direction as 
indicated by an arrow mark and the belts of both con 
veyors 74, 81 facing each other are made to move in op 
posite direction. 

Therefore, when the edge of the towel piece 26 runs 
into the gap between both belts 73, 80, the said piece is 
gradually rolled up due to opposite movements of the 
belts. When the towel piece is completely rolled up, it 
starts to race freely between both belts. After racing for 
a certain moment, upward movement of the roller 78 
on the travelling side caused by the said cam 83, i.e., the 
lifting movement of the rolling conveyor 81 permits the 
townel piece 26 to advance and ?nally to drop from the 
end of the conveyor 74 onto the next packing mechanism 
G. Thus, when the conveyor 74 is stopped, the above 
mentioned cutting mechanism B starts to cut the subse 
quent towel piece, and, simultaneously, the packing 
mechanism G commences operation. Prior to start of the 
packing mechanism G, a compressed air is blasted out of 
a compressed air tank 87 by instantaneously opening an 
electromagnetic valve 86 of a perfume spraying mecha 
nism H by means of a switch 85 which is actuated at the 
time of lifting movement of the said conveyor 81, and 
sucks up perfume kept in a perfume ‘tank 39 which is 
located on the way of a tube path 88, thereby spraying 
perfume on the rolled towel from a nozzle 90' at the tip 
of the tube path 88. 

Details of the packing mechanism G are particularly 
illustrated in FIGS. 11 through 14. Polyethylene ?lm 
which is comparatively easy to heat-sealing is pref 
erable as the packing material 27. The packing ?lm 
27 in a form of long strip is rolled up on a reel 91 
which is the same as that of the towel material storage 
mechanism A, said reel being mounted on a shaft 92. 
Similarly, a roller 94 ‘?xed on the tip of a resilient arm 
93 operable by a spring or its own weight, is made to 
press on the outer circumference of the rolled packing 
?lm 27 to control drawing-out of the ?lm, and at the 
same time, a switch 95 is provided to detect and warn 
shortage of the ‘?lm 27 in the said reel 91 by the posi 
tion of said resilient arm 93. The ?lm 27 drawn out of 
the reel 91 is led on a guide plate 96 till it reaches the 
position just ‘beneath the end roll 70* of the delivery 
conveyor 74 and a certain length of said ?lm is drawn 
out at at time by means of the delivery rolls 98, 99 
which are made to rotate synchronously with a driving 
shaft 97. 
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The packing mechanism C includes the above-men— 
tioned ?lm supplying means the main part of which is 
a main body 100 arranged under the extreme end por 
tion of the said guide plate 96. The said main body 100 is 
provided, on its front side, with a thermo-electrode 103 
which incorporates therein a heater 101 and a thermostat 
102 for adjusting temperature of the heater, and in front 
of the thermo-electrode, a bake preventing ?lm 106, 
such as, for example, Teflon sheet, which is soft and 
has a good heat-resistance, periphery of said ?lm being 
enclosed by a frame 105, is resiliency ?tted by springs 
107, 107. A tray 108 of a semi-circular shape is rotatably 
held by a hinge onto a shaft 109 which is supported 
by the lower end of the main body 100. On both ends 
of the shaft 109 are secured small square blocks 110, 
110, and forks 111, 111, slidably ?tted on these blocks 
are ‘jointed with cranks 114, 114 of the said driving 
shaft 97 through the intermediate links 112, 112 and 
113, 113. The end portion of said tray 108 is made to 
be able to open and close vwith respect to the end por 
tion of the said main body 100 due to rotation of the 
said driving shaft 97. On the tip of the tray, and the 
upper edge of the main body are respectively ?tted a cut 
ting blade 117 which is resiliently supported by a spring 
116 and a receiving blade 115 for cutting packing 
?lm 27 which is stretched out between the two blades 
when the both come in contact with each other. Fur 
thermore, a resilient piece 118 made ‘of heat resist~ 
ing rubber is ?xed on the side of the tray 108, the posi 
tion of said piece being made to face the said bake 
preventing ?lm 106 on the side of the main body 100. 
The said resilient piece 118 and a bake preventing ?lm 
106 hold therebetween the stretched packing ?lm 27 

5 

15 

20 

25 

30 

when the tray 108 is closed, whereby the said ?lm 27 is . 
pressed against the thermo-electrode 1013 against the 
forces of the springs 107, 107 so as to be heat-sealed. 
Moreover, arms 119 with a roller 120 on their tip are 
secured at the center of the lower portion of the main 
body 100 so that when the rotatable tray 108 is fully 
opened, said roller 120 protrudes into the tray through 
a small window 121 made at the bottom of the tray. 

Therefore, in the state as shown in FIGS. 11 and 12, 
i.e., the state wherein the tray 108 is opened to such an 
extent as to permit dropping of the rolled towel piece 
26 and the packing ?lm 27 fully stretches inside the tray 
so as to be in readiness of receiving the towel piece, 
when the rolled towel piece 26 falls from the feeding 
and rolling‘mechanism E into this tray 10% and re 
ceives a perfume spray from the perfume spray mecha 
nism H, the shaft 97 of the packing mechanism G re 
ceives a driving power from a driving mechanism I 
which will be described hereinafter, thereby the packing 
mechanism G commences its motion. Thus, a series of 
operation is carried out in the following sequence. At 
?rst, it starts from a waiting condition as shown in FIG. 
11, and the tray 108 is closed as shown in FIG. 13 and 
heat-sealing of the packing ?lm 27 is carried out in such 
a manner that the towel piece 26 is enveloped in said 
?lm, and simultaneously the ?lm is scissored by the cut 
ting blade 117 and receiving blade 115. After comple 
tion of packing, the tray 108 starts to open and is fully 
opened as shown in ‘FIG. 14. On the way of opening of 
the tray 108, the roller 120, through the window 121, 
protrudes inside the tray 100 and thereby throwing the 
packed towel piece 25 into a receiving tub‘ 122. On the 
other hand, even while the tray is on the way to full 
open state, subsequent packing ?lm 27 is continuously 
drawn out by the said delivery rollers 98, 99, which 
operation being continued vuntil the tray 108 returns to 
its initial waiting state and stops. In this way, one cycle 
of packing operation is completed when the delivery of 
the ?lm is made fully in the tray. 
The front side of the receiving tub 122 has a frame 

construction 123 which coincides with the opening of the 
front door of a cabinet for accommodating the devices 

35 

60 

65 

70 

6 
to be described later and is provided with a lid 124 made 
of a transparent material which can be made to slide up 
and down from which a processed towel piece is taken 
out, and at the upper inside portion of the said receiving 
tub 122, a lamp 125 is provided. 
The foregoing descriptions have explained about each 

mechanism of the present invention through which towel 
material is processed. And all the said mechanisms are 
operated in an interrelated manner by the driving mecha 
nism J to be explained in the following. 
The driving mechanism I includes a main electric mo 

tor 127 which is installed on a base plate 126 and has 
main shafts 128, 129 that can be driven simultaneously 
in left or right direction. The said main shafts 128, 129 
are supported at their both ends and intermediate portion 
with bearings 130, 130 and 131, 131. Both the main shafts 
128, 129 are identical in structure. That .is, V-pulleys 132, 
133 and electromagnetic clutches 134, 135 are ?xed on 
both the shafts from the side of the main motor 127, the 
said clutches 134, 135 being so made as to receive elective 
power from outside by means of brushes 138, 139 through 
slip rings 136, 137, thereby enabling interlocking gears 
140, 141 which are idly mounted on the shafts to make 
clutch coupling. The said coupling is also made to be 
able to stop immediately by a brake electromagnetic coils 
142, 143 which are secured on the bearings 130, 130 at 
both ends. When the said clutches are coupled, the inter 
locking gears 140, 141 actuate, respectively, the driving 
shafts 148, 149 for one revolution only through the gears 
144, 145 engaged respectively with the said gears 140, 141 
and the reduction gear boxes 146, 147. The driving shaft 
148 operates the cutting mechanism D and the packing 
mechanism G only; and the other driving shaft 149 oper~ 
ates other mechanisms B, C and E except said two mech~ 
anisms D and G, and especially it performs transport of 
the towel material broad sense and processed towel pieces. 
Each of said shafts 1118, 149 is provided with a cam de 
vice consisting of a group of cams and a group of contacts 
corresponding thereto, which will be fully explained later. 
A V-belt 151 is stretched over the V-pulley 132 and a V 
pulley 150 for a blast fan 58 of the drying mechanism C, 
and a V-belt 156 is stretched over the V-pulley 133 and a 
V-pulley 155 secured to a common shaft .154 which drives 
the hot water pump 152 and cold water pump 153 of the 
water spraying mechanism F, both the pulleys 150, 153 
being driven constantly. Said hot water pump 152 cir~ 
culates hot water through an electromagnetic valve 157, 
and the cold water pump 153 circulates cold water 
through an electromagnetic valve 158. These hot and cold 
waters are obtainable from the hot and cold water pro; 
ducing and controlling mechanism K. 
The mechanism K includes both hot water vessel 159 

and cold water vesel 160, These vessels are arranged as 
follows. Water which is supplied from a water intake 
161 connected with a water supply pipe line, etc. passes 
through a manually operated valve 162 and an electro 
magnetic valve 163, is puri?ed physically and chemically 
in a purifying tube 164, and is then led through a con~ 
duit 165 into a cold water vessel 160 at ?rst, from which 
it is further led into the hot water vessel 159 through 
a conduit pipe 166. That is, both the vessels 159 and 160 
are interconnected by conduit pipe 166 and are held at 
the same water level. The cold water vessel 160 is also 
provided with a water level adjuster 167 upper and lower 
limit portions of which are provided, respectively, with 
switches 16% and 169. These two switches perform open 
ing and closing of said electromagnetic valve 163 so as to 
maintain constantly the cold water vessel 160 at its stand 
ard water level. Thus, water led into the cold water vessel 
160 is cooled down by a cooling device 176 which com 
prises a radiator including a compressor 170, an injector 
171, a cooling pipe 172, .a ?lter 173, and an electric fan 
175, and which is capable of circulating a refrigerant 
through these component members. Inside the vessel 160, 
there is provided an intermediate partition. 177 which sep 
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arates the vessel into upper and lower section so that the 
water in the lower section which has been cooled “to a 
standard temperature may not be warmed up by water 
?owing into the vessel, and the upper and lower sections 
are interconnetced with tiny holes 178. The adjustment 
of temperature of the cold water in the lower section is 
carried out by a temperature gauge 179 which is inserted 
into said lower section. At one end of the temperature 
gauge, there is provided a switch capable of generating 
an electrical signal which controls the operation of said 
cooling device 176. A circulation and supply route of 
cold water is formed inside the vessel with a conduit pipe 
180 which connects said cold water pump 153 and the 
electromagnetic valve 158. 
The hot water vessel 159 possesses, at its bottom por 

tion, a band-type heater 181 for heating water in said 
vessel, the temperature of said water being controlled by 
a temperature gauge 182 inserted into said vessel. At one 
end of the temperature gauge, there is provided a switch 
through which are electric current is conducted to the 
band-type heater 181, A vapor which tends to escape from 
the upper portion of said vessel, though little it might be, 
will be made to return to the cold water vesel 160 through 
a condensing tube 183 having radiation ?ns 184 outside it. 
In this way, both vessels 159, 160 are made completely 
airtight. And, as in the case of said cold water vessel, a 
circulation and supply route of hot water is formed in 
the hot water vessel 159 with a conduit tube 185 which 
connects said hot water pump 152 and an electromagnetic 
valve 157. 
The cold water vessel 160 and hot water vessel 159, 

described above, are interconnected, and when the wa 
ter level in the hot Water vessel 159 decreases, it causes 
the Water in the cold water vessel 160 to flow into the 
hot water vessel 159, but the reverse of this action is not 
possible, because temperature of the upper portion of the 
hot water in the hot Water vessel 159 is very high so that 
in?ow of hot water into the cold water vessel 160 is 
dif?cult, and, moreover, decrease of water level in the 
cold water vessel 160 results in immediate induction of 
water from the supply source. The circulation and supply 
routes of hot water and cold water consisting respectively 
of the conduits 185 and 180 are connected with electro 
magnetic valves 157 and 158, respectively, from which 
separate electromagnetic valves 186, 187 and 188, 189 
are branched out. From the middle of the electromagnetic 
valves 186 and 187 branches out a conduit pipe 190 which 
is connected with said hot water spray nozzle 76, and 
from the middle of the electromagnetic valves 188 and 189 
comes out a conduit pipe 191 which is connected with 
said cold water spray nozzle 77, and furthermore, the 
end of the valve 187 is connected with a conduit pipe 192, 
through which remaining quantity of water is made to re 
turn to the hot water vessel 159, and also the end of the 
valve 189 is connected with a conduit pipe 193 through 
which remaining quantity of water is made to return to 
the cold water vessel 160. 

All the said mechanisms A, B, C, D, E, F, G, H, I, and 
K are installed in a cabinet 194 shown in FIG. 1, and 
the openings at the front and back sides of said cabinet are 
capable of being opened, closed and locked. A front door 
197 and a back door 198 are provided with door switches 
195 and 196 (FIGS. 4, 5, 19) so as to open the said doors. 
At the bottom side of said cabinet 194 are provided 
casters 199 for making it movable, and stands 200 for 
?xing the cabinet at a certain place. 
A selecting mechanism I to be described hereinafter is 

installed on the front door 197, and a switchboard mech 
anism L and its electrical circuit M are respectively in 
stalled on the back door 198. Next,'various features on 
said doors will be explained. On the front surface of the 
front door 197 provided with the selecting mechanism I, 
there is disposed at its top part a plate 202 for indicating 
the name of the machine with an illuminating lamp 201 
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8 
?xed at its rear surface, and the said lamp 201 is so ar— 
ranged as to re?ect the light on a mirror 203 at the lower 
‘part. In the middle part of the door, there are disposed 
push button switches 204, 205 and 206 for selecting kind 
of towel to be desired out of hot, cold, or dry towel, In 
parallel to said switches, there are disposed small win 
dows 210, 211 and 212, having respectively indication 
lamps 207, 208 and 209 at their rear surfaces for in 
dicating the kind of towel to be selected. Also, there are 
disposed plates 213 and 214 which describes about 
handling instructions, a small window 216 with descrip 
tions such as “out of use,” “sold out,” and the like, an 
indicating lamp 215 provided at rear surface of said win— 
dow 216, and a small window 218 with descriptions such 
as “in use” and “on sale,” etc., and an indicating lamp 
217 provided at rear surface of said window 218. More 
over, there are provided a slot 219 for throwing coins 
when the cabinet is modi?ed to a vending machine, and 
a coin returning gate 220 and a key box 221 for locking 
the front door. The lifting and lowering lid 124 men 
tioned previously, which serves as take-out opening for 
towels is also provided at the middle portion. The blank 
space 222 which occupies the bottom portion of the cabi 
net is a panel for advertising purpose. 
At the rear surface of the front door 197 adjacent to 

the said slot 219 is provided a coin selecting device 223 
of a known type, inside which is provided with an electro 
magnetic winding 225 which makes it possible to open a 
path for returning coins and to return other coins than 
speci?cally designated or forged ones to the said coin re 
turning gate 220 by way of a chute 224, and to drop the 
coins into a cash box 227 through a chute 226 if a coin 
Which is used is a designated one. In this case, a switch 
228 is closed to notify passage of the coin and to actuate 
this towel processing machine. A push-button switch 229 
for test purpose is provided at the rear surface of the 
front door 197. In case automatic vending system is not 
adopted with this machine, the switch 229 can be placed 
outside the cabinet for proper operation of the machine 
and the said coin slot 219 had better be made of trans 
parent or semitransparent material and be provided with 
an indicating lamp 230, at the rear surface of the cabinet, 
which is lighted by the said switch 228 or 229. 
On the inner wall of the back door are provided an air 

vent, a connection to water supply pipe line, plug sockets, 
etc. (not shown). Also, a key box for locking the door 198 
etc. are installed. The explanation on the switchboard 231 
to be installed at the rear surface of this back door 198 
will be made in connection with description on the elec 
trical circuit M. 

Other examples of the said packing mechanism G will 
be explained with reference to FIGS. 15 and 16. Also, 
other examples of the feeding and rolling mechanism B 
will be explained brie?y with reference to FIGS. 17 
and 18. 
The function of the said packing mechanism G is to 

deliver the polyethylene ?lm 27 in parallel to the moving 
direction of the rotatable tub 108 is performed by using 
link and crank mechanism. However, in the particular 
example of FIGS. 15 and 16 polyethylene ?lm is made to 
be delivered perpendicular to the moving direction of the 
towel piece 26 and the movement of towel material is 
made to be performed by means of a cam mechanism. In 
order to avoid overlapping of explanation in this drawing 
of the other examples, equal parts are designated by the 
same characters and reference numerals and the detailed 
structures are omitted for simpli?cation. That is, in the 
said example, a guide plate 96,, having a semi-circular 
cross section is ?xed adjacent to one of the openings of a 
tube shaped out by the main body 1001, and a rotatable 
tray 108a, and a receiving blade 115C, and a cutting blade 
117,, are provided at the side of the said opening, so 
that only the heat-sealing can be made in a similar mode 
to that of the embodiment mentioned in the foregoing. For 
opening and closing operations of the rotatable tray, a 
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cross bar 232 is secured to the upper end portion of the 
said rotatable tray and is held by a tensile force toward 
the opening direction by spring means 233, 233. At the 
other side of the said openings, a roller 234 is supported 
by said cross bar 232. The said roller 234 is made to con 
tact, by pressing force, with a working cam 235 which 
is ?xed on a driving shaft 972, so as to coincide with 
speci?c operating position of the rotatable tray 1088, and 
the said cross bar 232 is also made to be guided by guide 
slots 236, 236 which conform to the focus of the opening 
and closing operations of the rotatable tray, whereby the 
packing operation becomes substantially identical. 

In the packing mechanism G of the above-mentioned 
embodiment, as the lower side of the delivery conveyor '74 
of the feeding and rolling mechanism E is occupied by the 
delivery means of polyethylene film and others, dropping 
and delivery of rolled piece of towel could only be car 
ried out by a simple delivery operation of the said con 
veyor 74. However, according to this example, there exists 
a free space beneath the conveyor 74, so that it becomes 
possible to effect the following variation in the said mech— 
anism E, by utilizing the free space. In this example of 
feeding and rolling mechanism E, with the diameter of 
rolling towel being increased, the rolling conveyor 81,, 
automatically raises itself against its self-weight along the 
guide slots 237, 237 and when it touches and actuates 
directly the switch 85,,, a signal is generated from the 
switch 85,, to motivate the perfume spray mechanism and 
simultaneously to make downwardly slant the rolling shaft 
238, 238 of the end roll 70,, of the said conveyor 74,, 
through a connecting rod 241 by the electromagnetic coil 
240 against the tensile force of the spring 239, 239, where 
by rapid dropping and delivery of the rolled towel piece 
26 on the said conveyor 74a can be realized. 

These separate examples are not included in the elec 
trical circuit M to be described hereinafter. 
The electric circuit M shown in FIG. 19 through FIG. 

21 comprises power terminals 242, an indicating lamp 
243 for verifying supply of electric power, a power switch 
244, plug sockets 245 and 246, and a power transformer 
247. Alternating current, after its voltage being dropped 
by this power transformer 247, is recti?ed by a recti?er 
248, is then smoothed by a resistance 249 and a capacitor 
250, and ?nally DC power is obtained. Furthermore, there 
are included in this circuit a terminal 251 for dictating 
from outside as to “run” or “stop” of the machine, indi 
cating lamps 252 for warning shortage of towel material 
25, 253 for Warning shortage of dyeing liquid, 254 vfor 
Warning shortage of water, and 255 for warning shortage 
of polyethylene ?lm 27, a buzzer 256 for indicating that 
a processed piece of towel can be taken out, and a switch 
257 for a sterilizing lamp 75. An auxiliary relay AA is 
actuated when towel material, water and polyethylene 
?lm become short. By the operation of the said relay AA, 
the power circuit is disconnected by a relay contact act-1, 
the relay is kept at a self-hold condition by a contact arr-2 
and an indicating lamp 215 for “run” or “stop” is lighted 
by a contact arr-3. A relay AK is actuated by a switch 
228 and has a relay contact ak—-1 and a self-holding con 
tact ark-2, said relay making it possible to operate push— 
button switches 204, 205, 206 for selection, and also to 
light a starting lamp 230. The said push-button switches 
204, 205 and 206 have their respective relays AW, AC 
and AD which have respective self-holding contacts aw-l, 
arc-1, ad-—1. Further, there is a relay AX between the 
push-button switches 204 and 205, the former being for 
hot and the latter for cold, and an inter-locking circuit 
is ‘formed among these relays by relay contacts arc-3, 
aw-3, rid-3 and ax-l. Furthermore, another relay AMG 
is made operable by other relay contacts aw~2, ac-2 and 
rid-2 belonging to the said relays AW, AC and AD, re 
spectively. 
When any one of these selection switches 204, 205 and 

‘ 206 is closed, the other switches become inoperable, and 
simultaneously the relay AMG is actuated to close its re 
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lay contact amg-l, thereby actuating a clutch electromag 
netic coil 135 which is on the forwarding side of the 
towel piece. At the same time, another relay contact 
rung-2 is opened and a brake electromagnetic coil 143 for 
the said clutch electromagnetic coil 135 is restored to its 
release position, thus making the driving: shaft 149 on this 
side start. As shown in FIG. 9, the said driving shaft 149 
is provided with a pulley 258 which is directly connected 
with the transfer device of towel materials, and ?ve oper 
ating cams 259 through 263, and the said pulley 258 
immediately starts transfer of the towel. material 25 and 
a processed towel piece 26. For the sake of convenience, 
assume that the push'button switch 204 for a hot towel 
is selected: the electromagnetic valve 186 is actuated by 
the action of a relay contact aw—4- for the hot relay AW 
and the switch 26%, whereby hot water is sprayed over the 
towel material and the electromagnetic valves 187 and 157 
are restored to their original positions followed by diver 
sion of the switches 264- and 265', whereby hot water 
spraying is stopped. When the switch 265 is opened, the 
relays AMG, AW and AX are restored to their original 
states, and an indicating lamp 207 for selecting a hot 
towel is turned off. Next, when the switch 265 is closed 
again and also the switch 264 is closed, the electromag 
netic coil 135 is demagnetized and the brake electromag 
netic coil 143 is excited simultaneously. Thus, the driving 
shaft 149 completes transfer of a towel piece. At this junc 
tion, before it is stopped, a switch 85 is closed a few sec 
onds before the driving shaft is stopped to soak hot water 
in the towel material, and, as soon as the rolled towel 
piece 26 is dropped in the rotatable tub 108, the said 
switch 85 causes the electromagnetic valve 86 to open so 
as to perform spraying of perfume instantaneously. 

Next, the relay AH is actuated by the action of the 
switch 268 and self-holding of the relay is performed by 
the relay contact LIIZ—1. Then, a clutch electromagnetic 
coil 134 on the cutting and packing side is actuated by 
the relay contact ah-Z, and a brake electromagnetic coil 
142 for this clutch electromagnetic coil 134 is restored to 
its original state by another relay contact alt-3, thereby 
causing a driving shaft 148 on this side to start. As 
shown in FIG. 10, the said driving shaft 148 is also pro 
vided with a pulley 269 directly connected with the cut 
ting mechanism D and packing mechanism G, and four 
operating cams 270 through 273. The pulley 269 actu 
ates the said cutting mechanism D and packing mech~ 
anism G, the former cutting the towel material and the 
latter packing the processed towel piece 26 that has previ 
ously been dropped into the rotatable tub 108. Next, the 
said relay contacts ah-2 and alt-3 change the positions by 
the action of the switch 274, and the relay AH is re 
stored to its original state through opening of the switch 
275 simultaneously disconnecting the switch 277, to com~ 
plete the operations of the two mechanisms D and G. 
And, at the same time, the relay AK is restored to its 
original state by the opening of the switch 277 and the 
start indicating lamp 230 is turned off. Then, the switch 
274 is closed again, and the said clutch electromagnetic 
coil 134- is demagnetized and the brake electromagnetic 
coil 142 is excited, whereby the driving shaft 148 is 
stopped and kept in a waiting condition. In the same 
drawing, the switch 276 is intended to continue a series of 
operations starting from throwing a coin into the slot up 
to receiving the processed piece of towel at the lid 124, 
even when any of towel material, water, and polyethylene 
?lm become short which causes the switches 34, 169 and 
95 to open during the process of towel after throwing of 
a coin and thereafter it actuates the switch 276 to cause 
the vending machine to “run” or “stop.” 
A relay AT is for test purposes, which is actuated by a 

testing push-button switch 229 provided on the front door 
197 of the cabinet 194 and a testing push-button switch 
278 provided on the back door 198 of the said cabinet. 
The said relay AT is for opening the ‘front and back doors 
197, 198, whereby a circuit is formed in the state of the 
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door switches 195 and 196 being opened. When either of 
the said push-button switches 229, 278 is actuated, the re 
lay operates to close the power source by the relay con 
tact at—1, and it kept at a self-holding state by the relay 
contact at-2, thereby causing this machine to start only 
once. The reference numeral 279 indicates a connector 
plate. 
What is claimed is: 
1. An automatic towel processing machine, comprising, 

in combination; towel storing means for storing a web of 
towel material to be processed into lengths of towel; towel 
withdrawing means adjacent said towel storing means for 
drawing the web of towel material from said towel stor 
ing means; towel drying means adjacent said towel with 
drawing means and adapted to receive the web of towel 
material from said towel withdrawing means, said towel 
drying means including towel web feed means; towel web 
cutting means adjacent said towel drying means and 
adapted to receive the towel web from said towel drying 
means; a conveyer means having one end adjacent said 
towel cutting means for conveying towel lengths cut from 
the towel web away from said cutting means; a water 
spraying means adjacent said conveyer for selectively 
spraying hot and cold water on the towel lengths on the 
conveyer means, said water spraying means including heat 
ing and cooling means for water and water control means 
for controlling the actuation of the spray means and con 
trolling the spraying of hot or cold water; towel rolling 
means at the end of the conveyer remote from said towel 
web cutting means for rolling the towel lengths up into a 
a cylindrical roll; towel wrapping means adjacent said 
towel rolling means for receiving the rolled towel lengths 
from said towel rolling means and wrapping them in a 
wrapper and ejecting them from the wrapping means; 
drive means coupled to said towel withdrawing means, to 
said towel drying means, to said towel web cutting means, 
to said conveyer means, to said towel rolling means, and 
to said towel wrapping means for driving said respective 
means in synchronism; and drive control means coupled 
to said drive means and to said water control means for 
actuating said drive means when said water control means 
is actuated. 

2. An automatic towel processing machine as claimed 
in claim 1 in which said towel storing means comprises 
a spool on which a long web of towel material can be 
stored, an arm pivoted about an axis parallel to the spool 
axis and having a roller on a free end thereof, said arm 
being resiliently biased for urging the roller toward the 
spool so that the roller will bear on the outer layer of 
the towel material on the spool, and a switch adjacent said 
arm and positioned to be actuated by the arm when the 
towel material is almost all removed from the spool to 
warn of the exhaustion of the towel material. 

3. An automatic towel processing machine as claimed 
in claim l in which said towel drying means comprises 
a drying chamber having a towel entrance opening and a 
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towel exit opening, a pair of towel feeding rolls for feed 
ing the towel web through said chamber, and an air inlet 
and air outlet for drying air. 

4. An automatic towel processing machine as claimed 
in claim 1 in which said conveyer means comprises a ?rst 
endless belt having an upper run moving in a direction 
away from said towel cutting means, and said towel roll 
ing means comprises a second endless belt above the end 
of said ?rst endless belt and closely adjacent thereto in a 
position to be engaged by the end of a length of towel con 
veyed along said ?rst endless belt, said second endless belt 
having a run adjacent said ?rst endless belt which moves 
upwardly and back along said ?rst endless belt, said sec 
ond endless belt being pivotally mounted for movement 
of the end closest to said ?rst endless belt upwardly and 
away from said ?rst endless belt, and means coupled to 
said second endless belt for pivoting it periodically, where 
by lengths of towel material moving along said ?rst end 
less belt are rolled up when they engage with said second 
endless belt, and the rolled up towels are moved away 
from between said endless belts when said second endless 
belt is pivoted. . 

5. An automatic towel processing machine as claimed 
in claim 1 in which said towel wrapping means comprises 
a substantially upright main body member, a tray having 
one edge pivoted to the lower end of said main body, said 
tray having a cutting edge on the free edge of said tray, 
a packaging material supply means supplying an endless 
web of packaging material to said towel wrapping means, 
said supply means having a material guide plate ending 
immediately above said main body and having a cutting 
edge at said end cooperating with the cutting edge on said 
tray when said tray is pivoted around the lower end of 
said main body to bring said free edge of the tray adjacent 
the said end of said material guide plate, cam means cou 
pled between said tray and said drive means for pivoting 
said tray, and heat sealing means adjacent the upper end 
of said main body and an abutment means on said free 
edge of said tray cooperable with said heat sealing means 
when said cutting edges cooperate for heat sealing the 
packaging material. 
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