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Lyn David and Alexander Rosenblatt, 
New York, N. Y. 

Application February 4, 1935, Serial No. 4,754 
27 Claims. (CI. 270-62) 

This invention relates to flat work laundry fin 
ishing machines. 

Particularly in large cities, laundries frequent 
ly launder large quantities of articles of substan 
tially the same type and Size such as for example, 
hand towels, pillow cases, barbers' shaving cloths, 
restaurant napkins, and table cloths and the like, 
in connection with a linen supply Service to office 
buildings, barber shops, restaurants, doctors, den 
tists and others. Such service includes the selec 
tion and discarding of damaged articles, the 
folding of the articles, the stacking of the arti 
cles in bundles, and the tying up of such bundles 
for economical handling and distribution. 
Our invention contemplates the provision of 

means for automatically operating upon flat 
work linen of the type above-mentioned to finish 
such flat-work, including means for selecting and 
sorting substantially perfect or grade A articles 
from slightly imperfect or grade B articles, dis 
carding articles damaged beyond a predetermined 
limit, folding the articles, stacking them Ainto 
bundles, tying up the bundles, and ejecting the 
tied bundles. 

sion of a machine intended to receive the flat 
work from a mangle, and to automatically finish 
the work, the machine including means for Sort 
ing and grading the work, folding the work, 
stacking the work into graded bundles, tying the 
bundles, ejecting the bundled articles, discarding 
the damaged and unuseable articles, and per 
forming the operations mentioned at high Speed 
and economically. 
The various objects of our invention will be 

clear from the description which follows, and 
from the drawings, in which, 

Fig. 1 is a side elevation of our new machine, 
the selecting and folding mechanism being shown 
at the left of the figure and the sorting, stacking 
and tying mechanism at the right. Fig.2 is a similar elevation on an enlarged 
scale of the selecting and folding portion of the 
machine. 

Fig. 3 is a front elevation of the means for en 
gaging the work as it comes from a mangle, and 
for advancing the work into the machine. 

Fig. 4 is a fragmentary side elevation of the 
work advancing means. 

Fig. 5 is a fragmentary side elevation of Fig. 3. 
Fig. 6 is a vertical section of the suction means 

for first engaging and advancing the work. 
Fig. 7 is a front ervation of the gripping means 

ork delivered thereto by the . for advancing the 
work-engaging suction head. 

Our invention further contemplates the provi 

7 after the first loop has been made 

Fig. 8 is a substantially vertical section of the 
machine, taken on the line 8-8 of Fig. 1. 

Fig. 9 is a vertical section of the work advanc 
ing rolls for delivering the folded article to the 
Work advancing chute. 

Fig. 10 is a fragmentary enlarged front view 
and partial section of the lower end of the suc 
tion arm shown in Figs. 3 and 5. 

Fig. 1 is a partial top plan view of the photo 
electric cells and lenses used for the selecting 
operation. & 

Fig. 12 is a front elevation of the same. 
Fig. 13 is a vertical section of the mechanism 

actuated by the photo-electric cells and control 
ling the selecting and stacking mechanism. 

Fig. 14 is a horizontal section of the same, 
taken on the line 4-4 of Fig. 13. 

Fig. 15 is a wiring diagram of the various elec 
trical instrumentalities. - 

Fig. 16 is a top plan view of the stacking and 
counting means and of the operating mechanism 
associated therewith. 

Fig. 17 is a side view of the same. 
Fig. 18 is a vertical section and rear view of the 

same, taken on the line 8-f8 of Fig. 17. 
Fig. 19 is a front view of the gear means for 

raising the stack of articles after a predeter 
mined number of articles have been stacked. 

Fig. 20 is a side view of the mechanism for ty 
ing the bundle or stack. 

Fig. 21 is a rear view of the same. 
Fig. 22 is a side view of the upper part of the 

tying mechanism, taken from the side opposite 
that from which Fig. 20 is taken. 

Fig. 23 is a front view of the same. 
Fig. 24 is a horizontal section of the guide 

sleeve for the presser foot of the tying mecha 
nism. 

Fig. 25 is a top plan view of the mechanism for 
swinging the stack into the various tying posi-. 
tions thereof. 

Fig. 26 is a similar view of the tying platform, 
the tying needle and the operating parts therefor. 

Fig. 27 is a perspective view of the stack or 
bundle of work showing the tying needle and the 
twine gripper in the positions assumed thereby 

around the 
stack or bundle. - 

Fig. 28 is a similar view of the same, showing . 
the parts in the positions assumed thereby as 
the second loop is made around the stack or 
bundle. 

Fig. 29 is a vertical section of the stack si. Jw 
ing a portion of the needle, and the string or 
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2 2,082,243 
twine gripper as well as the staple for tying the 
ends of the string or twine together. 

Fig. 30 is a perspective view of the portion of 
the completely tied bundle showing the staple 
for holding the severed ends of the tying string. 

Fig. 31 is a perspective view of the post for Sup 
porting the presser plate, showing the bayonet 
lock between the parts thereof. 

Fig. 32 is a vertical section of the String or 
twine gripper. . 
For the purpose of clarity and simplicity in 

the description of what follows, the work oper 
ated on by the machine hereinbefore referred to 
as “flat' work, Will be termed 'towels', particu 
larly in view of the fact that articles such as 
towels form the greater part of such work. 

In that embodiment of our invention which we 
have illustrated and are about to describe in de 
tail, the machine consists of a number of sub 
mechanisms for performing various operations. 
In general, the machine begins its operation on 
the towel delivered by the last roll of a mangle. 
A suction arm lifts the towel from the mangle 

roll and transfers it to a conveyor, the suction 
5 arm peing provided with means for preventing 
operation of the sorting mechanism unless and 
until a towel is transferred thereby. Grippers on 
the conveyor forward the towel along a suitable 
plate on which light is thrown by suitable illumi 
nating means. If the towel is damaged or de 
fective, a lesser degree of light will be reflected 
therefrom than from a perfect or nearly perfect 
towel. The towels are sorted by the machine 
into two graded stacks. The more perfect tow 

5 els will be designated as 'grade A' towels and 
do not have any spots or defects therein totalling 
more than about one-half Square inch in area. 
Those towels having Spots Or defects greater than 
one-half square inch in area and totalling up to 
about one Square inch in area will be designated 
as 'grade B' towels. Those having defects to 
talling over a square inch in area are defective 
towels and are discarded by the machine. 
Means for Sorting the towels into grade A and 

5 grade B Stacks and for discarding the damaged 
towels is controlled by a set of photo-electric 
cells. These cells operate the stacking mecha 
nism to stack the grade. A towels at one point in 
the machine and to stack grade B towels at an 
other point while permitting the damaged towels 
to pass through the machine into a suitable re 
ceptacle therefor. - 

Prior to the stacking of the towels in graded 
stacks, each towel is folded three times. 
When the number of towels in the stack, either 

grade A or grade B, reaches a predetermined 
number, the stack is tied into a bundle and the 
thus tied bundle discharged from the machine. 
The sub-mechanisms for performing each of 

the operations above-mentioned will now be de 
Scribed in detail. 

Receiving and transfer mechanism. 
Referring to Figs. 1 to 6 inclusive, the towel 42 

as it leaves the mangle rests on the inclined belt 
40 (Figs. 1 and 5) passing around the last roll 
4 of the mangle, it being understood that our 
machine is arranged in position to remove said 
towel from the belt 40 for automatic transfer into 
the machine. Power is supplied to the machine 
by a suitable motor 43 through various belts and 
other driving means on and operated by the mo 
tor shaft 44 (Figs. 1 and 2). On said shaft is also 
mounted a suitable rotary Suction pump 45 de 
signed to exhaust air from the suction head 46 

carried at the end of the transfer arm 47. Said 
arm is mounted on the arm Shaft 48 for rotation 
therewith and carries the pipe 49 (Figs. 3 and 5) 
which communicates at its outer end with the 
suction head. At its inner end, a bent portion 
of the pipe 49 is inserted through a suitable open 
ing in the suction casing 50 (Figs. 1, 2 and 10), 
the opening 5 in the pipe being normally open 
to permit the pump 45 to exhaust the air from 
the pipe 49 and the Suction head 46 through the 
pipe connection 52 which communicates with the 
casing 50. 
At the proper time, however, the suction open 

ing 5 is closed by means of the valve 53 (Fig. 
10) which is operated by a suitable toggle. 
Said toggle consists of the member 54, pivoted 

to the casing 50 as at 55, and terminating in a 
flange 56 having an opening 57 through which is 
passed the rod 58. The rod 58 is pivoted to the 
valve 53 at one end as at 59 and is pivoted to the 
casing at its other end 60. A spring 6 coiled 
about the rod Serves to maintain the rod and the 
valve 53 to which it is connected in the particular 
position into which the rod is set, until moved 
from Said position by the toggle operating means. 
Said operating means comprises the lug 62 pro 
jecting from the pipe 49, said lug being suitably 
shaped to act as a cam and to engage one end 63 
of the member 54 to Swing said member. On the 
rotation of the arm 47 into its lowermost or Sub 
stantially horizontal position shown in Figs. 1 and 
5, said lug 62 engages the edge 63, and owing to 
its properly bevelled shape, by its cam action 
SWings the member 54 about its pivot in a counter 
clockwise direction as viewed in Fig. 10. Such 
SWinging of the member 54 causes the rod 58 to 
swing about its pivot 60 in a clockwise direction 
and thereby to remove the valve 53 from the open 
ing 5 and to permit exhaustion of the air from 
the pipe 49 and from the suction head 46. 
On the transfer movement of the arm 47 into 

substantially upright position, the lug 64 pro 
jecting from the pipe 49 and bevelled similarly to 
the lug 62 is brought into engagement with the 
opposite edge 65 of the member 54 and serves to 
Swing said member into valve closing position, 
thereby to cut off the Suction from the suction 
head and to release the towel transferred by said 
head. The means for Swinging the arm 47 will 
now be described. 
The shaft 66 (Figs. 2 and 3) is rotated by the 

motor shaft 44 through suitable means such as 
gearing at its lower end not necessary to be shown 
or described, as for example, any suitable and 
Well-known bevel gearing. At its upper end, the 
shaft 66 carries the bevel gear 67 meshing with 
the bevel gear 68 on the shaft 69. Said gear 68 
is connected to one part 70 of a suitable clutch, 
the other cooperating part 7 of said clutch be 
ing slidably mounted on the shaft 75 aligned with 
the shaft 69. The clutch part 7 is operated by 
the clutch operating arm 2 carried and operated 
by the solenoid A (Figs, 3 and 15), said solenoid 
being energized immediately after the head 46 
has come into engagement with the towel 42 
on the belt 40, and in a manner soon to be de 
Scribed. w 

On the shaft 75 is mounted the gear 73 meshing 
with the gear segment 14, said segment being in 
turn fixed to the shaft 48 and subtending an 
angle slightly less than 90°. Consequently, on 
the energization of the Solenoid A, the continuous 
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ly rotating shaft 66 rotates the shaft 69 and , 
through the clutch 70, 7, rotates the shaft 75 
and the gear 13, and thereby rotates the segment   
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74 to turn the shaft 48 and the arm 47 carries 
thereby through an angle slightly less than 90' 
to carry the towel engaged by the suction head 
upwardly on to a suitable scanning plate to be 
later described. 
When the Suction on the towel is released 

through the closing of the valve 53, energization 
of the Solenoid A occurs simultaneously. The 
Solenoid when thus energized releases its arma 

10 ture which is connected to and in turn releases the 

5 

clutch operating arm 72. Said arm thereby 
Swings to the left as viewed in Fig. 3 to disen 
gage the clutch and to free the shaft 75 from its 
operative engagement with the shaft 69. 
Due to the weight of the arm 47 and the parts 

carried thereby, said arm now drops back by 
gravity to its horizontal position shown in Fig. 5, 
to carry the suction head 46 to a position on to 
the mandrel roll 4, to reengage the next towel, 

20 and to permit the repetition of the towel advanc 
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ing Operation. 
The suction head 46 is open at its bottom, (Fig. 

6), at which is arranged the perforated plate 76 
resting on the inwardly projecting flange 77 and 
carrying a pair of contact points 78, the plate be 
ing vertically movable but normally maintained 
against the flange T by the spring 79. A second 
perforated plate 80 is fixed in the interior of the 
suction head in parallel spaced relation to the 
plate 76, and carries the contact point 8 con 
nected by the conductors 82 to the solenoid A. 
It will therefore be understood that when the 
plate 76 is in engagement with the towel, suction 
in the head 46 carries the towel against the per 
forated plate 76 to close the perforations in said 
plate, and permits the suction to move said plate 
off the flange 77 to carry the contact points 78 
and 8 into contact. The circuit to the solenoid 
A is thereby closed and causes re-engagement 
and operation of the clutch parts to and 7 and 
the rotation of the arm 4 to the dotted line posi 
tion of Fig. 5, wherein the towel is carried into 
position for delivery to the scanning plate 590. 
When the valve 53 closes the pipe opening , 

the suction in the pipe 49 and in the suction head 
46 is cut off, thereby permitting the spring 79 
to move the plate 76 down on the flange and to 
open the circuit between and to separate the con 
tact points 78 and 8. When the suction is thus 
cut off, as hereinbefore explained, the shaft is 
ceases its rotation and the arm 4 drops by gravity 
to the position shown in Fig. 5, rotating the 
shaft 48 as it does so in the opposite direction 
from its previous rotation and through the seg 
ment 26 and the gear 73 on the shafts 48 and 5 
respectively, causes rotation of the shaft in 
the direction opposite to that given to it by the 
shaft 69. w 
The alternate rotation of the shaft 75, first in 

one direction and then in the other, causes simi 
lar movement of the towel forwarding chain 85, 
first in the towel forwarding direction and then 
back to its original or initial position. A pair of 
such chains 85 are carried at the ends of the 
gripper shaft 86, being each mounted on a pair 
of suitable sprocket wheels 87. The chain and 
gripper shaft 86 is operatively connected to the 
shaft 75 for rotation therewith but at a higher 
speed by the train of gears 88, 89, 90 and 9 
(Fig. 3). 
Secured to each of the chains 85 in position 

to have the leading edge of the towel laid thereon 
and released by the suction head is a stationary 
jaw 92 of the towel gripper (Figs. 3, 4 and 7). 
Said jaw is preferably serrated as at 93 and car 

3 
ries the movable jaw 84 pivoted thereto as at 95. 
The movable jaw is provided with an extension 99 
and with flat edges as 96 and 97 arranged angu 
larly relatively to each other and engaged by the 
spring 98 to maintain the movable jaw in the po 
sition in which it is set, and to assist in the open 
ing and closing movements of the jaWS. 

Slidably mounted in a stationary part of the 
machine frame is the slide foo (Fig. 4) urged 
outwardly by the spring 0, and carrying the 
cam 02 of suitable shape to engage the extension 
99 and to quickly move said extension upwardly 
when the slide moves inwardly and thereby, as 
sisted by the spring 98, to rotate the movable jaw 
94 into towel gripping position. The slide 00 is 
interposed in the path of the arm 4 or a lug 
extending therefrom whereby, when said arm 
reaches the limit of its upward movement, the 
slide 00 is forced inwardly to close the jaws to 
gether and to cause the towel to be gripped simul 
taneously with the closing of the suction opening 
5f by the valve 53. It'being understood that the 
shaft 86 is rotated in a direction opposite to the 
rotation of the shaft 48, the towel grippers are 
brought to their most forward position at the 
time that the arm 4 is brought to its most rear 
Ward or uppermost position so that transfer of 
the towel from the suction head 46 to the grippers 
may be properly effected. 
As the chains 85 are moved rearwardly of the 

machine, the grippers draw the towel rearwardly 
on to the stationary scanning plate 500. While 
the plate as shown is inclined downwardly for 
the purpose of saving space, it may be horizontal 
if desired or even inclined upwardly. Said plate 
is preferably colored black or some dark color 
along an area of slightly less width than that of 
the towel, there being a white longitudinal area 
at each edge of the plate of about 14 inches in 
width to take care of any slightly narrower towels 
which may be used in the machine. The area 
outside of the white strip remains black. The 
purpose of the coloration of the plate 500 will be 
described hereinafter in connection with the 
scanning means for determining damaged areas 
in the towels and for grading the towels into 
grade A and grade B stacks. It need merely 
be said at this time that the scanning area is 
preferably limited to about five inches in length. 
The plate, therefore, is preferably unmutilated 
and continuous with the width and length of the 
scanning area but past said area, the plate is 
provided with a slot to permit the folding opera 
tion soon to be described. a 
When the chains 85 reach their limit of rear 

ward movement, the movable gripper jaw 94 is 
rotated in the proper direction to open the jaws 
and to release the towel at the same time that 
the folding mechanism engages the towel. Said 
movable jaw is opened by means of the stationary 
cam 03 supported by a suitable bracket 04 ex 
tending from the stationary bracket 05 (Fig. 8). 
The cam 03 is shaped similarly to the cam 02 
but extends horizontally instead of vertically. To 
insure gripping of the towel by the folding mech 
anism at the same time or just before the gripping 
jaws are opened, the stationary jaw 92 carries a 
bridging member 06 which closes the circuit be 
tween a pair of suitably stationary spaced contact 
members to in the most rearward position of 
the chains and just before the cam fo3 engages 
the handle 99 of the movable jaw to open said 
jaw. It will be understood that the spaced con 
tacts to are suitably insulated from each other 
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4 
carried by the stationary member Such as the 
bracket fo4 (Fig. 8). Suitable conductors lead 
from the spaced contact members O7 to a Suit 
able solenoid B, which solenoid is energized to 
operate the folding mechanism as the grippers 
are opened to release the towel. 

First fold mechanism 
The towel having been arranged on the plate 

lo 500 over the longitudinal slot 08 in Said plate, 
and at the time that it is released by the gripping 
jaws or just prior thereto, the means for Oper 
atting the first towel folding mechanism is set 
into action. The folding mechanism comprises 

5 the vertical blade (Figs. 2 and 8) provided 
with a backing or stiffening member ff. A pair 
of similar actuating members engage the surface 

if and move the blade downwardly through the 
slot 08 to fold the towel along its longitudinal 

20 center line and to reduce the width thereof in 

25 2 engaging the backing member 

half. The actuating members being similar in 
construction, a description of one will suffice for 
both. 
The actuating member consists of a frame 

and 
mounted on posts 3 passing through the sta 
tionary sleeves 4 on the brackets 05. Inter 
posed between a suitable collar 5 on one setv 
of the posts and the upper ends of the corre 

30 sponding sleeves 4 are the springs 6 which 
urge the posts and consequently urge the blade 
?o toward its uppermost position. A suitable 

rod 7 connected at its upper end as at 8 to 
the post 13, and suitably braced to the lower 

35 end of the post as by means of the brace 19, is 

40 

45 

50 
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provided with a bent end 20 adapted to enter 
the groove 2 of a suitable cam 22 (Fig. 2) 
whereby rotation of the cam engages the end 
20 of the rod and pulls the post f3 down 
through the sleeve f4 against the action of the 
spring 6. Similarly, the rod 23 is connected 
to another post 3 and is provided with a bent 
end 24 designed to enter the groove of the can 
25 which is similar to the cam 22. The grooves 

in the cams 22 and 25 are open at both ends 
so that the respective bent ends 20 and 24 of 
the rods if T and 23 may pass through the 
groove and then be released ready for the re 
engagement of said bent ends by the cams on 
the next revolution thereof. 

Suitable means are provided for rotating the 
cams. As illustrated, said means takes the form 
of an actuating shaft 26 suitably geared to the 
motor shaft 44 at its lower end and provided 
with the bevel gear f27 at its upper end. Said 
gear 127 meshes with the cooperating bevel gear 
2 fixed on the hollow shaft 29. Operatively 
connected to the gear 128 is one relatively fixed 
member 30 of a one revolution clutch. The 
other movable member 3 of Said clutch is 
mounted on the one revolution shaft 32. Said 
clutch member f3 is engaged by the arm 33 
which is in turn secured to the armature of the 
solenoid B. It will thus be seen that when the 
solenoid B is energized, the clutch members 3 
and 3e are engaged and while the shaft, 29 
rotates continuously, the shaft 32 is given a 

70 

75 

single revolution, the arm f33 disengaging the 
clutch after the revolution and when the Solenoid 
B is deemergized. On the shaft 32 are the bevel 
gears 34, 35 meshing respectively with the 
bevel gear 136 on the shaft 37, and the bevel 
gear 38 on the shaft 39. On the shaft 3 is 
mounted the cam 25 while on the shaft 39 is 
mounted the can 22. 

towel forwarding rollers 40, 

2,082,248 
It will thus be seen that on the energization of 

the solenoid B, the cans 22 and 25 are rotated 
to engage the rod ends 20 and f24 respectively 
and to pull down the blade ff0 to fold the towel 
lengthwise and to force the thus folded towel 
through the slot 08 into engagement with the 

f4 (Figs. 2, 8 
and 9). 
Each of the rollers is mounted on a Suitable 

shaft supported in the frame of the machine, the 
roler f4 being mounted on the shaft 42 (Fig. 
2) carrying the sprocket wheel f43 and driven 
from the motor shaft 44 by means of a suitable 
chain belt 44 passing about the idler pulley 45 
which twists the belt to the proper angle. 

Said rollers 40 and f4 are spaced apart a 
sufficient distance to permit the passage of the 
folded towel, the surfaces 46 of said rollers be 
ing preferably made of roughened crepe rubber 
designed to yield on the insertion of the blade 
ffo therebetween and to suitably grip and for 
Ward the towel into the first receiving chute f47 
(Figs. 2 and 9). The rollers are rotated in unison 
in opposite directions by means of suitable inter 
engaging gear wheels on their respective shafts. 
Said chute 47 is hinged at its lower end as on 
the pivot rod f48 and is provided with a central 
slot 49 for the passage of the second fold 
blade f so. 
After the folded towel has dropped to the bot 

tom of the chute 47, the chute is rotated into 
the horizontal position shown by the dotted 
lines in Fig. 8. The means for so rotating the 
chute comprises the forked arm 5 f (Figs. 2 and 
8) pivoted at one end to suitable projections on 
the chute as at 52 and at the other end, being 
provided with a pin entering the groove 53 of 
the cam 54. Said groove is provided with a 
circular portion 55 to maintain the chute in 
its upright position at the time that the towel is 
being forwarded by the rollers 40, 4 into said 
chute. Part of the remainder of the cam is 
shaped to rapidly rotate the chute into horizontal 
position after the towel has dropped to the bot 
tom, then to maintain the chute in horizontal 
position while the Second fold is taking place and 
then to raise the chute rapidly into its upright 
position. 
The means for rotating the cam 54 comprises 

the gear 56 on the shaft 48, which gear 
meshes with the intermediate gear S7 sup 
ported by the bracket 58. Said intermediate 
gear in turn meshes with the gear f S9 on the 
shaft 32 (Figs. 2 and 8). 

Second fold mechanism. 
The second fold blade 50 is provided with a 

back 60 slidably mounted on the posts 6, 
there being four such posts. On each post, a 
suitable spring as 62 is interposed between the 
back f60 and the chute to urge the blade into its 
outermost position. The posts 6 are secured at 
each of their ends to the chute and at their 
outer ends, are braced in pairs by the post 
brackets 63, 64. 
On the swinging of the chute 47 into the dot 

ted line horizontal position of Fig. 8, said chute 
engages and lowers the slide 65 mounted in and 
passing through the sleeve 66 and normally 
pulled upwardly in said sleeve by the spring 67. 
At its upper end, the slide 65 carries the spring 
pressed trigger 68 pivoted to the slide as at 69 
and normally held in engagement with the lower 
end 70 of the pivoted weight ?lf. As the slide 
f65 is engaged and moved by the chute 47 on 
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preferably into bundles of fifty of the same grade the movement of said chute into its horizontal 

position, the trigger 68 is removed from the 
end of the weight, thereby releasing the weight 
and permitting said weight to drop rapidly about 
its pivot f2 and to strike the back 60 of the 
blade 50 and forcing said blade through the slot 
49 of the chute and to cause the towel to be 

folded into quarters as well as to forward the 
thus folded towel in between the forwarding roll 

10 ers f3, 74. The roller f74 is mounted on a suit 

30 

Y 
3) 

4) 
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able shaft provided with a sprocket wheel driven 
by the chain 5 (Fig. 8) passing about a sprock 
et wheel 78 which is mounted on the shaft 76. 
On the same shaft is the sprocket wheel 77 driv 
en by the chain 79 (Fig. 2) from a suitable 
Sprocket wheel. On the motor shaft 44. Inter 
engaging gears 80, 8 on the shafts for the roll 
ers 3, 74 cause rotation of said rollers in unison 
in Opposite directions. The operation and con 
struction of the rollers being similar to the roll 
ers 40, 4, no further description thereof is 
deemed necessary. Suffice it to say that the 
rollers f3, 74 forward the towel, which has now 
been folded into quarters, into the second chute 
82. 

Third fold mechanism. 
Said chute is provided with a central slot 84 

for the passage of the third folding blade 83 to 
again fold the towel this time into eighths in the 
Same manner as the folding hereinbefore de 
scribed but by somewhat different mechanism, 
which will now be described. The blade 83 is 
provided with a back 85 slidably mounted on the 
posts f6 and pressed outwardly by the springs 87. 
The inner ends of said posts are secured to the 
chute while the outer ends thereof are support 
ed by the brackets 88. 

Pivoted to the back fa5 as at 89 is the lever 
90 which is also pivoted as at 9 to the frame 
92, and which is provided with an arm 93 ex 

tending toward the shaft 32. Said arm 93 is 
made of sufficient length to extend into the path 
of a rotatable arm f 94 mounted on the shaft 37, 
whereby the arm f 93 is engaged by the arm 94 
at the propertime to cause oscillation of the lever 
90 in the proper direction and thereby to force 

the blade 83 through the slot 84 and to fold 
the towel and forward it between the towel-for 
warding rollers 95, 96. The rollers in turn 
forward the thus folded towel on to the moving 
conveyor belt 97. One of the rollers 95 is 
mounted on the shaft f6, which is rotated in 
the manner hereinbefore described through the 
Sprocket 77 and chain 79, said shaft 76 carry 
ing the gear 98. The other roller 96 is pro 
vided with a gear 99 engaging the gear 98 on 
the shaft 76 whereby the rollers are rotated in 
unison in opposite directions to effect the for 
warding movement of the towel on to the belt 
97. Said belt passes about a suitable pulley 
mounted coaxially of the gear 99, and serves to 
advance the folded towel to the sorting and 
stacking mechanism. 

Sorting or selecting mechanism. 
The towel, having been folded into eighths or 

other suitable size by the folding mechanism 
hereinbefore described, the folded towel is now 
conveyed by the belt 97 into that part of the 
machine which stacks the towels into piles of the 
same grade, such as grade A and grade B towels, 
and discards the towels which are so damaged as 
to make them unfit for further use. In the 
stacking mechanism, the towels are separated 

5 

whereafter the bundle is tied and discharged 
from the machine. 
The means for separating or sorting the towels 

will now be described. 
As shown particularly in Figs. 11 and 12, the 

control device for the sorting means consists 
preferably of a pair of photo-electric cells, each of 
which is responsive to light and becomes opera 
tive to energize other devices when a sufficient 
amount of light is thrown thereon. The light is 
produced by the lamps 200, 20 (Fig. 12) each 
provided with a suitable reflector 202 to focus 
the light on a transverse band of the towel of 
predetermined width, the illuminated towel areas 
or bands as 203, 204 being preferably directly 
underneath the means for transmitting the light 
to the photo-electric cell. One cell 205 is com 
paratively insensitive while the other cell 206 is 
Comparatively sensitive. That is, the cell 205 is 
responsive Only to a considerable amount of light. 
Therefore, this cell is adapted to operate the 

mechanism for selecting towels having small 
damages or spots since such a towel reflects a 
greater amount of light than the towel having 
large spots or damaged areas. 
The photo-electric cell 206 is affected by slight 

variations in the amount of light thrown thereon. 
Therefore, this cell is responsive to small defects. 
In other words, it requires less change in light to 
affect the cell 206 than it does to affect the cell 
205. Both cells 205 and 206 are affected by dam 
ages of Comparatively large area in the towel but 
only the cell 206 is affected by damages of com 
paratively Small area. The cell 206 will therefore 
be designated hereinafter as the "fine' cell While 
the cell 205 will be designated as the 'coarse' cell. 
The lamps 200, 20 may be of the long flament 
type or they may be vapor tubes or Cooper Hewitt 
lamps or any other suitable source of lighting 
eaS. 
The light thrown on the towel by the lamps is 

reflected from the undamaged parts of the towel. 
If the towel is spotted or is torn or has holes 
therein, the light is not reflected from the thus 
damaged areas and thereby causes variation in 
the amount of light energy accumulated by the 
photo-electric cells. The light from the towel 
band 203, which is about one inch in length, is 
condensed by a suitable elongated lens 207, the 
light being again re-condensed by the smaller 
lens 208 and focussed or projected on to the cell 
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206. Similarly, the light reflected from the band 
204 is condensed by the elongated lens 209 and is 
focussed by the smaller lens 20 on to the coarse 
cell 205. - 
As shown in the wiring diagram (Fig. 15), con 

ductors lead from each of the cells 205, 206 to a 
suitable amplifier 2. The conductors from the 
coarse cell 205 lead from the amplifier to the 
motor C and to the solenoid D (Fig. 13). From 
the fine cell 206, the conductors lead to another 
Solenoid E. - 

Said motor C and Solenoids D and E control the 
circuit-making and breaking mechanism leading 
to a solenoid F. (Fig. 16) for operating the stack 
ing mechanism for the grade. B towels. The 
motor C and Solenoids D and E also control the 
mechanism for making and breaking the circuit 
to the solenoid G which controls the stacking of 
the grade A towels. 
The circuit-making and breaking mechanism 

will now be described. Said mechanism is desig 
nated generally by the numeral 2 f2 (Figs. 13 and 
16) and includes a casing 23 mounted on a base 
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24 forming part of the machine frame, . The 
motor C is provided with a motor shaft 25 car 
rying the pinion 26. Said pinion meshes with 
tile gear 27 loosely mounted on the shaft 28, 
and is recessed as at 29 for the reception of 
the clock spring 220. A suitable plate as 22 
maintains the spring in its recess. The gear 27 
is provided with a series of vertically spaced cir 
cumferential or annular grooves 222, 223 and 224 

10 adapted to receive the ball 225 urged into said 
groove by a suitable spring 226. 
The gear 2 further has a sliding connection 

with the shaft 28 consisting for example, of the 
key and slot connection 227. The contact-making 

15 member 228 is carried by the flange 229 project 
ing from the gear 27 and is designed to make 
contact with either of the bowed spring contact 
members 230 or 233 carried in spaced relation 
by the fixed insulated post 23. Projecting from 

20 the flange 229 is the lug 232, the gear 2 being 
urged by the clock spring 220 to rotate in the 
proper direction to carry the lug 232 into en 
gagement with the fixed insulated post 23, and 
thereby normally maintaining the members 228 

25 and 230 (or 233) out of contact, to deenergize the 
motor C and the Solenoids D and E. 
Means are provided for shifting the gear 2 

along the shaft 28 to the proper height so that 
on rotation of said gear, the contact member 228 

30 may be carried into contact either with the con 
tact member 230 or with the contact member 233 
or with neither of said members. Said means 
comprises the solenoid E and its armature 234 
normally pressed downwardly toward the gear 

35 2fT by the spring 235 and retracted into the posi 
tion shown in Fig. 13 by the Solenoid E. When 
said solenoid is energized by the coarse photo 
electric cell 205. The spring 235 is of sufficient 
strength to cause the comparatively heavy ar 

40 mature 234 to deliver a blow to the gear 27 and 
. . thereby to shift said gear downwardly into one 

of the two positions determined by the entrance 
of the spring-pressed ball 225 in one of the 
grooves 223 or 222, it being understood that the 

45 gear 27 is normally in its highest or initial po 
sition wherein the ball enters the groove 224. In 
other words, when the solenoid E is deemergized, 
the spring 235 becomes operative to shift the gear 
27 downwardly along the shaft 28 and thereby 

50 to arrange the contact member 228 on the gear 
in position to contact with the lower contact 
member 233, or in a position below said contact 
member whereby rotation of the gear will not 
close any circuit to the solenoids F or G. In 

55 the normal or highest position of the gear 27, 
the contact member 228 is in position to engage 
the contact member 230 from which conductors 
lead to the solenoid F, thereby operating the 
stacking mechanism for the stacking of grade A 

60 towels. 
In the next lower position of the gear wherein 

the ball 225 enters the groove 223, the member 
228 is arranged at the proper level to engage the 
contact member 233 from which conductors lead 

65 to the solenoid G whereby on rotation of the 
gear, the circuit is closed to Said solenoid G. In 
the lowest position of the gear wherein the balls 
225 enter the groove 222, the contact member 228 
is arranged below both of the contact members 

to 230 and 233, and neither of the solenoids F and 
G. are energized, whereby neither of the stacking 

5 

mechanisms become operative and the towel 
moves On the belt 97 without being stacked 
and is discharged into the receptacle 236 (Fig. 1) 

75 for damaged and discarded towels. 

To slide the gear 2 upwardly along the shaft 
28 to the proper level to cause selection of the 
solenoid For G, as the case may be, a vertically 
slidable hammer as 237 is provided and formed 
with a tongue 238 slidable in the slot 239 of the 5 
shaft 28. Said hammer is normally urged up 
wardly by the spring 240 which is of greater 
strength than the Spring 25, so that when the 
armature 234 and the hammer 237 are both re 
leased by the operating solenoids therefor, the 10 
gear 2 is nevertheless moved along its shaft 
to its highest position. To retract the hammer 
237 to its lowermost position shown in Fig. 13 on 
the energization of the solenoid D by the fine 
cell 206, the armature 24 of the solenoid D is 15 
provided with a projection 242 secured to the 
cable 243 passing over the rollers 244, 245 and 
246 and secured to the hammer 237. When the 
solenoid D is energized, the armature 24 is re 
tracted to pull the cable and thereby to draw the 20 
hammer 23 downwardly against the action of 
the spring 240. 
The operation of the means for making and 

breaking the circuits to the grading solenoids F. 
and G will now be described. It being under- 25 
stood that there is provided a slight gap between 
successive towels fed onto the plate 50D, the 
black part of the plate is exposed to the cells, 
therefore reflecting to said cells 205 and 20 in 
sufficient light to energize the solenoids D and E. 30 
The armatures of said solenoids are thereby re 
leased, permitting the springs 240 and 235 to op 
erate the hammer 238 and the armature 234 re 
spectively. Since the spring 240 is of greater 
strength than the spring 235, the gear 2 T is 
thereby shifted by the hammer 237 along the 
shaft 28 to its uppermost position shown in Fig. 
13, wherein the ball 225 enters the groove 224 and 
the contact member 228 is in position to contact 
with the upper contact member 230. O 
Taking now the case where the towel passing 

beneath the cells 205, 206 is substantially perfect, 
that is, if the Spots or damages thereon total less 
than about one-half square inch in area, whereby 
the towel may be classed as a grade A towel, 
then sufficient light reaches both of the cells 205 
and 206 for the former to energize the solenoid 
E and the latter to energize the motor C and 
the solenoid D. On the rotation of the motor 
C, the pinion 26 is rotated, causing counter- 50 
clockwise rotation of the gear 27, as viewed in 
Fig. 14, against the action of the clock spring 
220 and thereby carrying the contact member 
228 around toward the contact post 23. Since 
the fine cell 206 has been energized, the solenoid 
D is also energized, thereby pulling upon the 
cable 243 and releasing any pressure upon the 
gear which might be caused by the hammer 237 
or spring 240. Similarly, the solenoid E. having 
been energized by the coarse cell 205, the arma 
ture 234 is retracted against the action of the spring 235 to remove any pressure from the 
gear 27. 
The gear now being in its highest position as 

indicated in Fig. 13, and the motor C having 
been energized at the same time through the 
photo-electric cells, and the gear 2 T having 
been rotated in a counter-clockwise direction, the 
contact member 228 is brought into contact with 
the upper stationary contact member 230, there- O 
by closing the circuit to the Solenoid F. Said 
solenoid thereupon becomes operative to throw 
the clutch 250 (Fig. 16) and thereby operating 
the mechanism for lowering the movable stacker 
plate 249 on to the belt 97 into the path of the 
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oncoming towel. Thereby the towel is ar 
ranged in the proper position for stacking in the 
grade A stack. 
Taking now the case where there is a small 

spot in the towel having an area larger than 
one-half square inch and less than one square 
inch, then insufficient light is reflected from the 
band 204, which includes the spot, on to the 
coarse cell 205 to cause energization of the sole 
noid E. The So'enoid E therefore is unable to 
maintain the armature 234 retracted, thereby 
releasing said armature to the action of the 
spring 235 which projects the armature against 
the gear wheel 2 and moves said wheel down 
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wardly through the distance between grooves. 
The ball 225 thereby enters the groove 223. At 
the same time, however, the fine cell 206 which 
operates under a lesser amount of light than the 
cell 205 receives sufficient light to energize the 
motor C and the solenoid D. The hammer 237 
is thereby maintained in its retracted position, 
permitting the armature 234 to effect the down 
ward shifting movement of the gear. The motor 
C is also operated to cause the member 228 to 
make contact with the lower contact member 233 
(the gear 27 having been shifted as above de 
scribed to the proper position for this purpose), 
and thereby to energize the Solenoid B and to 
throw the one revolution clutch 247 and to inter 
pose the central movable plate 248 into the path 
of the oncoming towel on the conveyor belt. The 
towel is thereby arranged in the stacking mecha 
nism for the grade B towels, said mechanism be 
ing arranged at the right as shown in Fig. 16, 
while the duplicate grade A stacking mechanism 
is arranged at the left of said figure. 
Should there be more than one spot (for ex 

ample, two spots) in the towel between one-half 
square inch and one square inch in area, to total 
more than one square inch, then the light from 
the scanned band of the towel including the spots 
is insufficient to cause continued operation of the 
cell 205 and the operation of said cell is inter 
rupted twice, once for each spot. The armature 
234 is thereby released twice by the Solenoid E. 
and is operated twice by the spring 235 to shift 
the gear wheel 27 downwardly twice or through 
two grooves, that is, to arrange the ball 225 in 
the highest groove 222. The contact member 
228 is thereby arranged at a level below either 
the contact members 230 or 233 and rotation of 
the gear wheel cannot close the circuit to either 
the solenoid G or the solenoid F. Neither of the 
plates 248 nor 249 are lowered into the path of 
the towel and therefore, said towel continues its 
movement with the belt 97 until discarded and 
discharged into the discard receptacle 236. 

Considering now the case where there are spots 
on the towel over one square inch, then insuf 
ficient light reaches both of the cells 205 and 
206 to maintain them in Operation (Or to main 
tain the armature 234 and hammer 237 retracted 
or to energize either the motor C or the solenoid 
D and E), whereby no contact is made between 
the member 228 and either of the members 230 
or 233 and neither of the stack plates 248 or 249 
is lowered, and the towel is discarded into the 
discard receptacle 236. 
As has been hereinbefore indicated, when the 

towel has been scanned, the black area. On the 
plate 500 is exposed to the calls whereby the 
solenoids D and E are deemergized as is the motor 
C, and the spring 240 becomes effective to raise 
the gear 2 to its uppermost position, being 
stronger than the spring 235, and the parts are 

7 
positioned ready for the repetition of the opera 
tion, it being understood that when the motor C 
is inoperative, the clock spring 220 rotates the 
gear 27 in a clockwise direction to carry the lug 
232 against the stationary post 23. 

Stacking mechanism 
The stacking mechanism for grade A towels is 

designated generally by the numeral 25 (Fig. 
16) while the substantially identical mechanism 
for grade B towels is designated by the numeral 
252. The central plate 249 of the grade A stack 
ing device, as has been hereinbefore explained, is 
first lowered sufficiently by the selecting mecha 
nism to be interposed in the path of a grade A 
towel to receive said towel thereon as the pre 
liminary step in the stacking operation. Said 
plate is then raised to deposit the selected towel 
underneath a stack of such towels until a pre 
determined number of towels is arranged in the : 
stack, whereafter the stack is tied into a bundle 
and discharged from the machine. 
The stacking mechanism 25 will now be de 

scribed and the description will suffice for the 
substantial identical mechanism 252. The plate 
249 is comparatively narrow along its central 
portion and is provided with transverse projec 
tions 258, 254, 255, 256, 257 symmetrical about 
the center line of the plate and of sufficient width 
to extend over the belts 97 and thereby to sup 
port a towel throughout the entire width of the 
towel. Assuming now that the plate 249 has been 
lowered on to the belts 97, the towel is moved 
by said belts on to said plate. The mechanism 
later to be described for operating the plate then 
raises the plate 249 with the towel thereon. 
Said plate 249 terminates in a backing member 

258 (Figs. 16 and 17) provided with a side lug 
259 and with a pair of sleeves 260, 26. Said 
sleeves are slidably mounted on the respective 
stationary posts 262 and 263. A series of hinged 
side plates 264, 265, 266 and 267 are provided to 
hold the stack of towels while the plate 249 re 
ciprocates to receive and lift the towel from the 
beit 97. The hinge plates 264 and 265 are each 
mounted for swinging movement on the rod 268, 
there being a spring at the hinge for each of the 
plates tending to urge the plates into their re 
spective horizontal positions; The pivot rod 268 
is mounted in Suitable bearings carried by the 
plates 269, 270, which bearings are in turn se 
cured to the posts 262 and 27 respectively. The 
sleeve 260 is provided with a longitudinal slot to 
permit said sleeve to pass the plate 269 during 
the reciprocation of the sleeve and of the plate 
29. 

It will be seen that as the plate 249 is raised 
into towel-stacking position, the towel thereon 
which extends across the projections 253, 254, 
255 and 256 engages the plates 264, 265, 266 and 
267 and swings said plates upwardly about their 
respective pivot rods. 
When the towel has passed the hinge plates, 

said plates are freed from further upward pres 
Sure and are automatically returned to their 
horizontal positions by the springs thereof. The 
towel having been raised by the plate 249 past 
the horizontal plates, downward movement of the 
center plate 249 causes the towel to be deposited 
on the now horizontal upper surfaces of the hinge 
plates and underneath whatever towels have been 

The center previously arranged on Said plates. 
plate 249 having deposited the towel at the bot 
tom of the stack is now ready to receive another 
towel and to repeat the operation. 
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The means for operating the center plate 249 
will now be described. 

Referring to Figs. 16 to 19 inclusive, the back 
ing member 258 of said plate is provided with a 

5 lug 280 under which is arranged the end 28 of 
the plate-operating lever 282, the lever being 
pivoted as at 283 to the frame part 24 of the 
machine (Fig. 16). It will be seen that when the 
end 28 of the lever is moved upwardly, the plate 

10 249 together with the towel thereon are also raised 
upwardly, the sleeves 260 and 26 sliding on the 
posts 262 and 263. In order to swing the lever 
282, a rod as 284' is pivoted to the lever inter 
mediate its ends as at 285 (Fig. 18), the lower 

15 end 286 of said rod being provided with a can 
follower inserted into the groove 28' of the 
grooved plate cam 288. Said cam is mounted on 
the shaft 284 on which the one revolution clutches 
247 and 250 are mounted. For rotating said shaft, 

20 a suitable bevel gear 285 is secured to the end 
of the shaft and meshes with a similar gear 286 
on the roller shaft 287. (See also Fig. 1.) 
The towel conveyor belt 97 passes about the 

pulley 288 on the shaft 289, which shaft also 
25 carries the gear wheel 290 meshing with the 

gear wheel 29 on the shaft 287 whereby move 
ment of the belt causes rotation of the shaft 
287 and consequently causes rotation of the 
shaft 284. - w 

30 It will be seen that when the clutch 250 on the 
shaft 284 is thrown into operation by the ener 
gization of the solenoid F, the cam 288’ is ro 
tated, reciprocating the rod 284 and thereby 
swinging the lever 282, and by the engagement 

8 of the lever end 28 with the lug 280, raises the 
plate 249 the required distance to move the towel 
thereon past the hinge plates 264, 265, 266, 26T, 

-- thereby to deposit the towel at the bottom of the 
stack of selected towels of the same grade. The 

40 cam groove 287' is so designed as to have a sub 
stantial rest period ... dwell as at 292 whereby 
sufficient time is allowed between the energization 
of the solenoid F through the operation of 
the selected mechanism, and the raising of the 

45 plate 249, to permit the folding of the towel after 
it passes the photoelectric cells and to permit the 
folded towel to be conveyed on to the plate 249. 
At this point, it might be well to state that 

the towel is conveyed past the photo-electric 
50 cells at such speed and in about the time that 

it would take the gear 27 (Fig. 13) to be rotated 
through one revolution by the motor C so that 
sufficient time is allowed for the complete Scan 
ning of the towel before the solenoids F or G 
are energized. It thereby becomes possible to 
complete the scanning of the towel a sufficient, 
time before the selected towel is stacked, to per 
mit the folding operations hereinbefore described, 
particularly in view of the considerable dwell or 

60 rest provided on the cam 288’. 
The cam track or groove 287 is further so de 

signed that the plate 249 after depositing its towel 
at the bottom of the stack, drops down to an 
initial position at a point sufficiently above the 
conveyor belt 97 to permit the passage there 
past of those folded towels which are to be 
stacked in the grade B stack or to be discarded. 
The cam track is further so designed that imme 
diately after operation of the clutch 250, the 
lever end 28 is swung downwardly, permitting 
the plate 249 to drop on to the conveyor belt 
97 to receive the oncoming towel, whereafter 

the plate is raised past the hinge plates, and then 
finally lowered to a position above the belt 197, 

5 5 
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thus completing the cycle of operations on each 
revolution of the cam 288'. 
Means are further provided for raising the en 

tire stack of selected towels of the hinge plates 
264, 265, 266 and 267 up on to a similar set of 
hinge plates preparatory to tying the stack into a 
bundle, when fifty towels of the same grade have 
been stacked. Said means includes a clutch oper 
ative after fifty revolutions of the one revolution 
clutch 250 to raise the plate 249 a sufficient dis 
tance past the hinge plates to deposit the en 
tire stack of fifty towels on the upper set of 
hinge plates. 

Referring again to Figs. 16 to 19, the pinion 293 
on the shaft 284 engages the planetary gears 294 
revolubly carried by the internal gear 295 and 
meshing therewith. Said internal gear 295 is 
loose on the shaft 284 and carries the pin 29 
pivoted as at 304' and pressed by the spring 297 
toward its horizontal position. The gears 29, 
294 and 293 are so designed that on one revolu 
tion of the shaft 284, the gear 295 is rotated 
through one-fiftieth of a revolution, thereby car 
rying the pin 296 through one-fiftieth of a com 
plete turn. 
On the shaft 284 is fixed the clutch member 298 

provided with an internal conical recess. Loosely 
mounted on the shaft 284 is the control gear 299 
which carries the conical clutch member 300 
adapted to enter the recess of the clutch member 
298 to operatively engage the gear 299 with the 
shaft 284. Said clutch members 298 and 300 
are urged into engagement by the spring 30. 
The pin 296, however, by its engagement with 
the surface of the gear 299 prevents the spring 
30 from effecting the operative engagement of 
the clutch members until said pin 296 has been 
swung out of the way of the gear 299. The pin 
is so Operative on every fifty turns of the in 
ternal gear 295. 
To so swing the pin 296, a track or groove 302 

(Fig. 19) is made in that face of the gear 299 
nearest the pin. Said groove communicates with 
a bevelled recessed portion 303 on the face of 
the gear 299, the recess at its right edge being 
provided with a cam surface 304 leading toward 
the track 302. It will be seen that on each ro 
tation of the shaft 284, the internal gear 295 
rotates one-fiftieth of a turn and the pin 296 
being kept at its horizontal position engages the 
face of the control gear 299 along an annular 
surface radially outside of the track 302. After 
forty-nine towels have been stacked, the pin 296 
approaches the cam edge 304. On the fiftieth 
revolution of the shaft 284, and on the last fiftieth 
turn of the internal gear 295, the pin 296 engages 
the cam edge 304 and is swung about its pivot 
and against the action of the spring 297 to cause 
the end of the pin to enter the track or groove 
302 and to be removed from the transverse path 
of bodily movement of the gear 299 along the 
shaft 284. The resistance of the pin to the move 
ment of the gear 299 under the influence of the 
spring 30 being thus eliminated, the spring 30 f 
moves the gear 299 toward the left as viewed in 
Fig. 16 to cause engagement of the clutch mem 
bers 300 and 298 and thereby to permit the shaft 
284 to rotate the control gear 299 at compara 
tively high speed. The control gear 299 is oper 
atively connected to the plate 249 through the 
gears 305, 306, there being a sprocket wheel 
30 mounted on the same shaft as the gear 306. 

. At its lower end, the chain 308 passes about 
the sprocket wheel 30, and at its upper end 
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latter sprocket wheel 309 being supported by the 
post 263. Mounted on the post 263 is the collar 
309', which is secured to the chain and which is 
arranged underneath the sleeve 26, whereby 
movement of the chain raises the collar and 
therethrough exerts upward. pressure on the 
sleeve 26 to carry the plate 249 upwardly along 
the posts 26 and 262 past the tying platform 
soon to be described. 
The tying platform consists preferably of four 

hinge plates similar to the plates 264 to 267 and 
operating in a similar manner (Fig. 26). For 
example, the hinge plate 30 is pivotally mounted 
by means of a suitable spring hinge on the hinge 

15 rod 3 ?, which is in turn supported by a suit 
able bearing projecting from the sleeve 32 slid 
ably mounted on the post 262. The hinge plate 
33 is similarly mounted on the post 26. The 
hinge plate 34, however, is similarly mounted 

20 on the arm 35 carried by the frame of the ma 
chine while the similar hinge plate 36 is mount 
ed on the arm 3. It will be understood that 
the plates 3 f 0, 33, 314 and 36 are spaced apart 
both longitudinally and transversely a sufficient 

25 distance to permit the passage of the plate 249 
upwardly therepast to deposit the stack of towels 
thereon and downwardly therepast to free itself 
of said bundle in the same manner as said plate 
249 deposits the towels on the hinge plates 264 

30 to 26. w 
Said hinge plates 30, 33, 34 and 36 consti 

tute the tying platform on which the stack of 
towels rest while being tied into a bundle. It will 
be understood that the hinge plate supporting 

35 portion of the arm 35 is in substantial align 
ment with the rear post 27 and that the Similar 
arm 3 is in similar alignment with the front 
post 27, but that there is a space left between 
the arms 3 f5, 37 and the upper ends of Said 

40 posts 27 for a purpose which will later become 
Obvious. 

It will be understood that after the plate 249 
has been raised by the chain 308 into position to 
deposit the stack of towels on the upper hinge 
plates or tying platform, the plate 249 is re 
leased and drops down by gravity until it again 
contacts with the lever 282 and remains in its 
initial position somewhat above the conveyor belt 
97, ready for stacking the next fifty towels and 

to repeat the operation above described, it being 
understood that the pin 296 by its engagement 
with the control gear 299 permits the plate 249 
to drop freely by maintaining the clutch men 
bers 298 and 300 out of engagement and against 
the action of the spring 30. The gear 299 and 
the intermediate gears 305, 306 cannot operate 
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the chain 308 when the clutch members 298 and , 
300 are disengaged and the gear 299 is also freed 
of the shaft 284 to enable it to rotate freely when 
the plate 249 is released and drops. The pin 296 
on the return movement of the control gear 299 
moves out of the track 302 and climbs the bevel 
or inclined portion 303 of the gear face to a po 
sition adjacent the cam edge 304 ready to repeat 

G5 the operation of controlling the lifting of the 
stack to the tying platform when fifty towels 
have accumulated on the lower hinge plates. 

Bundle tying mechanism. 
The means for tying the stack into a bundle 

will now be described. An upper clamp plate 320 (Figs. 1, 20, 21, 22, 
25 and 31) is provided for the purpose of clamp 
ing the stack of towels against the hinge plates 

75 constituting the tying platform when the stack 
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is to be manipulated during the tying opera 
tion to tie the stack into a bundle. The upper 
clamp plate is in its uppermost position clear of 
the stack when the plate 249 moves up to deposit 
the stack on the tying platform. The clamp 
plate is then moved downwardly on to the upper 
most face of the stack to clamp the stack to the 
tying platform, whereafter the stack may be 
manipulated as a unit together with the upper 
clamp plate and the tying platform. Said upper 
plate 320, as shown by the dotted lines of Fig. 25, 
extends somewhat less than half-way across the 
upper face of the stack but extends throughout 
the entire thickness of the stack. The plate is 
Supported by a pair of intersecting brackets 32, 
322 (Figs. 20, 21, 22, 25). At the juncture of said 
brackets is provided a sleeve 323 secured to the 
upright post 324. Said post passes loosely 
through the fixed horizontal portion 325 of the 
machine frame and carries the two-arm bracket 
326 fixed thereto near the upper end of the post. 
The bracket 326 in turn supports suitable gearing 
for the purpose later to be described, and carries 
the lug 327 engaged by the cam 328 for raising 
and lowering thie upper clamp plate 320, the post 
324, the bracket 326 and the parts carried thereby. 
Said cam 328 is mounted on the shaft 329 sup 

ported by a suitable bracket 330 carried by the 
frame part 325, the cam extending through a 
Suitable slot in said frame part. At one end of 
the shaft 329 is the bevel gear 33 meshing with 
the bevel gear 332 at one end of the cross shaft 
333. At the other end of said shaft 333 is the 
bevel gear 334 engaging the bevel gear 335 on 
On the upright shaft 336 (Fig. 20). The bevel 
gear 337 at the lower end of the shaft 336 en 
gages the bevel gear 338 which in turn meshes 
With the bevel gear 339 on the tying mechanism 
shaft 340. A shaft 38 aligned with the shaft 
340 (Fig. 26) is continuously rotated through 
a Suitable belt or chain 34 passing around a 
pulley or sprocket on the shaft 38 and about 
another suitable pulley on the shaft, 342. Refer 
ring to Fig. 1, it will be seen that the shaft 342 
carries a pulley 343 for Operating the endless belt 
344 which discharges the tied bundle from the . 
machine in a manner to be later described. Said 
belt 344 also passes about the pulley 345 on the 
shaft 346 which is rotated in any suitable man 
ner as by means of the belt or chain 347 passing 
about a suitable sprocket wheel on the shaft 
346 and about another sprocket wheel on the 
shaft 348 which carries the pulley for the lower 
conveyor belt 9. 
The shaft 38 carries one member 39 (Fig. 

26) of a one-revolution clutch, the other men 
ber of which is slidably arranged on the tying 
mechanism shaft 340. When the clutch mem 
bers are engaged, it will be understood that the 
shaft 340 will make one revolution and thereby 
a cycle of operations will be performed by the 
tying mechanism, said cycle including the rais 
ing and lowering of the upper clamping plate 
320. The clutch member on the shaft 340 is 
operated through the medium of the Solenoid H. 
(Figs. 15 and 26), thus to cause operation of the 
tying and bundling mechanism. 

Said solenoid H is energized by the closing of 
a circuit thereto as the plate 249 starts its down 
ward movement to deposit the stack on the 
tying platform. Toward this end, (Fig. 1), a 
suitable spring switch 358 of the plunger type 
is carried by the arm 359 depending from the 
frame member 325, being interposed in the path 
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of the lug 280 projecting from the plate 249. 
Suitable wires lead from the Switch 358 to the 
Solenoid H, whereby as the plate 249 reaches the 
uppermost part of its movement and starts to 

5 descend, the switch 358 closes the circuit to the 
Solenoid H and causes it to engage the clutch 
member 39 with its cooperating member to 
rotate the shaft 340 through one revolution, 
whereby the cam 328 moves the clamping plate 

10 320 downwardly and other operations to com 
plete the tying of the stack are performed. 

It will thus be seen that the cam 328 through 
the connections just described, is rotated just 
before the stack is deposited on the tying plat 

15 form to release the lug. 327 and thereby begin 
lowering the upper clamp plate 320 against the 
top of the stack deposited on the tying platform. 
To Support the clamping plate 320 in its move 

ment, there are provided at the corners thereof 
20 a pair of sleeves 349, 350 (Fig. 21) designed to 

slide on the upper ends of the posts 262, 263 
respectively and on the respective upper remov 
able posts 35 and 352 forming continuation of 
said posts 262, 263. Since the continued posts 

25 35, 352 are at times moved upwardly away from 
their respective cooperating posts 262 and 263, 
means are provided for locking the upper post 
35 to the lower post 262 at the proper time and 
similarly, to removably lock the upper post 352 to 

30 the lower post 263. 
As shown in Figs. 22, 24, and 31, the lock be 

tween the lower end of the upper post 35 and 
the upper end of the post 262 comprises the re 
duced upper end 353 on the post 262, said reduced 

35 upper end being provided with the radial pin 
354. The lower end of the post 35 is suitably 
bored to provide the opening 355 for the recep 
tion of the reduced end 353. The walls sur 
rounding the opening 353 are provided with up 

40 right grooves 356 to receive the projecting ends 
of the pin 354. Communicating with the up 
per ends of the upright grooves 356 are the cir 
cumferential grooves 357 (Fig. 24) extending 
through an angle of approximately 90°. Thus, 

45 when the grooves 356 in the upper post 35 are 
aligned with the projecting ends of the pin 354, 
the upper post may be lowered to insert the 
reduced end 353 into the opening 355, while at 
the same time the projecting ends of the pin 
354 enter the grooves 356. The post 35 is low 
ered until the top surface of the reduced end 
part 353 strikes the end wall of the opening 355, 
in which position the ends of the pin 354 are 
ready to enter the grooves 357. The post 35 

55 is then rotated through an angle of approximate 
ly 90° to cause the end of the pin 354 to enter 
said grooves 357 whereby the posts 35 and 262 
are locked together. 
The locking means to connect the post 352 and 

60 263 being similar to that just described, the 
above description of one will suffice for both. 
The means for rotating the posts 35 and 352 to 

lock them and unlock them from the correspond 
ing lower posts will now be described (see FigS. 

65 22 and 25). 
The post 35 terminates at its upper end in 

the elongated pinion 360 and is secured to the 
bracket 326. The pinion 360 meshes with the 

50 

gear wheel 36 on the shaft 362 which is car 
70 ried by the bracket 326. The gear wheel 363 is 

mounted on the shaft 364, said shaft being Sup 
ported by the fixed frame part 325 on the lower 
end of the same shaft 364 is the long segmental 
gear 365 extending radially in one direction, and 

75 at its upper end is the shorter segmental gear 
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366 extending radially in the opposite direction. 
The segment 365 is of Sufficient length to engage 
the pinion 360 when the plate 320 is in its lower 
most position, while the segment 366 is shorter, 
being of sufficient length to engage the gear 36f 
at the proper time when the plate 320 is in its 
lowermost position. The gear 363 meshes with 
the gear 367, said gear 36 carrying the bevel 
gear 368 which meshes with the bevel gear 369. 
The bevel gear 369 in turn carries the gear 370 
which meshes with the gear 37 f. The gear 37 
in turn meshes with the gear 32 carried by the 
cam 328 and rotatable with the tying mecha 
nism shaft 329. 
As has been hereinbefore described, the shaft 

329 is rotated through the bevel gears 33 and 
332 when the one revolution clutch 39 is op 
erated by the solenoid H. Through the train of 
gears above described, it will be seen that on the 
energization of the solenoid H, the segments 365 
and 366 are rotated, the segment 365 engaging 
the pinion 360 at one time to rotate the post 35? 
in the proper direction to lock the pins 354 in 
the grooves 357 after the lowering of the plate 
320 has been completed and preparatory to cer 
tain operations Soon to be described, to cause the 
segment 366 to engage the gear 36 to cause said 
gear to rotate the pinion 360 in the opposite 
direction and thereby to unlock the pins 354 from 
the grooves 357 preparatory to raising the post 
35 and the plate 320 in order that a new stack 
or bundle may be deposited on the tying plat 
form or the performance of other operations. 
In order that the post 352 may be locked and 

unlocked simultaneously with the locking and 
unlocking of the post 35, a suitable intermedi 
ate gear 373 is interposed between the gear 367 
and the gear 367, which is similar to the gear 
367 and which is connected by similar gears and 
segments to those hereinbefore described in Con 
nection with the post 35, to the pinion for the 
post 352. 
Since the plate 320 and the posts 35 and 352 

are rotated about a vertical axis through an 
angle of 90° during the tying operation, it be 
comes advisable to Supply a similar train of gears 
to lock and unlock the posts 35 and 352 in their 
new positions. Toward this end, the intermedi 
ate gears 374 and 375 are provided, operatively 
connecting the gear 367 to the similar gear 2367, 
it being understood that segments similar to the 
segments 365 and 366 are arranged to engage 
the pinion on the upper post in the new position 
thereof. 

It will be understood that the gear 36 is 
moved with the bracket 326. When the upper 
clamp plate 320 and the parts connected thereto 
are raised, said gear 36, while remaining in en 
gagement with the pinion 360, is withdrawn from 
the position in which it might be engaged by the 
segment 366, so that rotation of the shaft 364 in 
the raised position of the post 35 cannot effect 
rotation of Said post. Nor can the segment 365 
engage the pinion 360 in the position just de 
scribed for the reason that the pinion 360 has 
been raised above the path of said segment. It 
will further be understood that the grooves 356 
are arranged vertically above the locking pin 
354 in the raised position of the post ready to 
receive the pin when the post is lowered, so that 
the locking action of the pin when the post is 
rotated may readily be accomplished. 

It will be seen, therefore, that in the upper 
most or normal position of the clamp plate 320, 
the post 35 f is unlocked from and resting above 
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the post 262. As the clamping plate 320 com 
pletes its movement to clamp the stack to the 
tying platform, and after the pins 354 have en 
tered the openings 355, the post 35 is given a 
rotation through the train of grooves above 
described in the proper direction to lock the 
pins 354 in the grooves 357. 
In the clamped position of the stack, it noW 

becomes possible to perform the first tying op 
eration consisting of passing a string of twine 
about the stack to form a loop thereabout. 
The means for forming the loop comprises 

the hollow needle 376 (Figs. 20 and 21) provided 
with a perpendicular arm 37 comprising a pair 
of telescoping parts, one of said parts 380 being 
secured to the needle 376 and the other of Said 
parts being mounted on the sleeve 378 carried 
by the shaft 38. Said shaft 38 carries the 
pinion 382 meshing with the gear 383 which also 
carries the gear 338. On the rotation of the gear 
339, therefore, due to the energization of the 
solenoid H. and the consequent operation of the 
one revolution clutch 39, the gear 338 is rotated, 
thereby rotating the sleeve 378 through the gears 
383 and 382 and consequently swinging the arm 
377 and the needle 36. 
One of the ends 384 of the needle 36 enters 

the rectangular groove 385 in the frame part 
386, whereby the operative end 387 of the needle 
is given a substantially rectangular path cont 
forming to the shape of the groove 385, said 
path being somewhat outside of the stack but 
conforming generally to a vertical Section of the 
stack. 
The string or twine 388 is fed into the arm 380 

through an opening 389 therein and thenge 
through the needle 376 out through the end 38. 
The spool. 390 is mounted on the sleeve 378 by 
means of the bracket 391 and Swings with said 
sleeve, thereby carrying the twine emerging from 
the end 387 of the needle around the stack to 
form the first loop thereabout, the needle at this 
time passing through an angle somewhat greater 
than 360° to form a loop 400 subtending Sone 
what more than a complete turn (Fig. 27). 

It will be understood that in order to form the 
first loop 400 around the bundle, one end of the 
loop as of should be fixed in place. Toward this 
end, the twine gripper designated generally by the 
numeral 402 is provided. The twine gripper or 
holder comprises an outer sleeve 403 (Fig. 32) 
terminating in the bearing 404 at its lower end. 
Projecting from the inner surface of the bearing 
is the lug 405 entering the cylindrical cam groove 
406 in the movable twine gripping jaw 40. The 
cam-carrying sleeve portion 408 of said jaw is 
arranged for sliding and rotative movement in 
the bearing 404, and is keyed as by means of the 
key 409 to the shaft 40 which is mounted within 
the sleeve portion 408. At the end of the shaft 
40 is the bevel gear 4 meshing with the bevel 
gear 42 on the shaft or rod 43, said shaft paSS 
ing through the sleeve 403 and emerging from the 
upper end thereof. 

It will thus be seen that when the shaft 43 is 
rotated, the shaft 40 is also rotated, carrying with 
it the cam sleeve 408. The entire jaw 40 is 
thereby caused to slide relatively to the bearing 
404 by means of the lug 405 operating in the can 
groove 406. The bearing 404 terminates in an 
inclined portion 44 at the entrance to the sta 
tionary gripping iaw for the twine. 
The movable jaw 40 is also provided with a 

similar bevelled portion 45 for the entrance of 
the end 40 of the twine between the adjacent 

1. 
faces 4 f6 and 47. Thus, when the jaw 40 is 
moved away from the bearing 404 and the faces 
46 and 47 thereby separated, the twine may 
enter between said faces, and when the movable 
jaw 407 is moved back to its initial position, the 
end portion 40 of the twine is gripped and ade 
quately held between said faces. The sleeve 403 
terminates at its upper end below the frame part 
325. On the shaft 4 3 which projects beyond the 
upper end of the sleeve is a ball 48 mounted in 
the ball socket formed in the pinion 49 and 
suitably keyed thereto for rotation therewith. 
The pinion 49 meshes with the gear segment 420 
supported by the frame 325 and carrying the 
crank 42 (Fig. 25). A suitable pin 422 at the 
end of the crank enters the cam groove 423 in 
the cam 424 which is suitably mounted on the 
shaft 425. 
On said shaft is the bevel gear 426 meshing 

with the bevel gear 33 and rotated thereby. The 
cam groove 423 is so designed as to swing the 
crank 42 at the proper time to alternately sep 
arate and bring together the twine gripping faces 
46 and 47 through the rotation of the gears 20 
and 48 and the consequent rotation of the shaft 
43 and of the shaft 40. It will be understood 
that the end 40 of the twine is gripped between 
the faces 46 and 47 (Fig. 27) before the needle 
376 begins its first rotation to form the loop 400. 

After the first loop 400 has been made as here 
inbefore described, the upper clamp plate 320 and 
the parts connected thereto including the posts 
35 and 352 and part of the tying platform con 
sisting of the plates 34 and 36 are raised, and the 
entire mechanism thus raised, including the stack, 
is rotated through an angle of 90 so that the next 
rotation of the needle may form a second loop 
427 around the stack, said second loop lying in a 
plane at right angles to the first loop 400. 

It will be understood that during the raising 
of the stack, the post 35 is locked to the post 
262 and that the post 352 is similarly locked to 
the post 263. The uppermost parts of the posts 
262 and 263, however, are made separable to per 
mit the hinge plates 34 and 36 constituting part 
of the tying platform to move therewith when the 
posts 35 and 352 are raised. Toward this end, 
the upper portion of each of said posts 262 and 263 
is separated from the remainder of each of the 
posts, the thus separated parts being each pro- : 
vided with a suitable stud 428 (Fig. 20) adapted 
to enter a corresponding opening 429 in the upper 
end of the fixed part of each of the posts 262 
and 263. 
When the cam 328 at the proper time in its 

rotation engages the lug 32 and thereby raises 
the bracket 326 and the post 324 and the parts 
carried thereby, the entire stack is raised as a 
unit with the clamping plates 320, 34 and 3 f6, 
the stack being clamped between said plates, and 
the upper portions of the posts 262 and 263 be 
coming separated from the lower portions of said 
posts, the studs 428 being raised out of the open 
ings 429. The Stack is now rotated through an 
angle of 90°. This is done by means of the longer 
segment 430 mounted on the same shaft 43 as 
the gear 373 (Fig. 25), which segment engages 
the gear 432 on the post 324 at the proper time to 
rotate said post as well as the bracket 326 and the 
parts carried thereby and thereby to rotate the 
stack about the vertical axis of the post 324. It 
Will be understood that after the tying operation 
has been completed, the stack is rotated back to 
its initial position through an angle of 90 by 
means of the second shorter segment 433 also 

5 

O 

5 

25 

30 

4) 

5 5 

GO 

(55 

70 

  



12 
mounted on the shaft 4 and adapted to engage 
the gear 434 which in turn meshes with the gear 
435 on the post 24. 
After the stack has been thus raised and turned, 

5 the post 35 enters the notch 437 in the frame 
part 25 and is guided by the wall thereof in its 
movement. The stack is then lowered by the 
operation of the cam 328 until the hinge plate 
3f4 rests on the hinge plate 30 and at least one 

0 of the studs 428 re-enters an opening 429. 
Preparatory to making the second revolution of 
the needle to make the second loop 42, the posts 
35 and 352 are unlocked from their respective 
lower posts 262 and 23 by the operation of the 

15 shaft 329 and the consequent operation of the 
trains of gears to said posts, whereafter the cam 
328 becomes operative to lift the posts and the 
clamping plate 320 upwardly away from the stack. 
The needle 37 S is now given its second rotation to 

20 form the greater part of the loop 42, being ro 
tated through an angle of less than 360. 
The last part 438 of the loop 427 is inclined 

from the bottom of the stack upwardly and out 
wardly (Fig. 29). It therefore becomes desirable 

25 to pull said part 438 inwardly to a position where 
in it may be connected to the end 40 of the first 
loop so that the tying may be completed, and to 
move the twine gripper 402 inwardly toward the 
stack for the same purpose so that the needle 

30 becomes arranged outwardly beyond the gripper. 
The twine gripper is moved toward the stack by 
means of the crank 439 (Fig. 23) having One arm 
44 provided with a follower entering the cam 
groove 44 of the cam 442 on the shaft 425. The 

35 other arm 443 of the crank engages the upper end 
of the shaft 4 f3 and serves to swing said end in 
the proper direction to cause the lower twine 
gripping end of the twine gripper to move toward 
the stack at the proper time from the position 

40 shown in Fig. 23. 
As has been indicated, means are provided for 

carrying the end part 438 of the loop 2 toward 
the gripper to tension the loop and to bring the 
end of the loop into position to be stapled. Said 

45 means includes the rod 444 terminating in the 
twisted fork 445 and mounted for movement into 
and out of the tube 446 (Fig. 20). Said tube is 
of sufficient length to permit the rod to re 
ciprocate therein and to be supported thereby in 

to all positions. Secured to the outer end of the rod 
444 and passing through the tube 446 and through 
the bent tube 447 is the flexible cable 448, which 
is wound about the drum 449. 
Said drum is operated by a Suitable gear seg 

is ment on the shaft 342 meshing with a suitable 
gear carried by the drum whereby the cable 448 
is wound up at the proper time to pull the Outer 
most end of the rod 444 downwardly toward the 
innermost end of the tube 446 and thereby to 

60 cause the fork to pass through the ball and socket 
pivot 450 into engagement with the lower end of 
the string portion 448 as shown in Fig. 28. Con 
tinued rotation of the drum 449 and consequent 
continued winding up of the cable 44 causes a 
suitable pin on the rod 444 to enter the arcuate 
track 45 in the bent tube 447 and thereby swings 
the rod downwardly in an arc and causes the fork 
445 to swing upwardly and in Wardly and thereby 
to tension the string forming the loop portion 438 
and to pull said portion toward the twine gripper 
402 into a position wherein the portion 438 may be 
secured to the end 4D? inwardly of the end of the 
portion 4, and the outer part of the portion 438 
may be reinserted into and held by the twine 

75 gripper ready for the formation of the next loop. 

70 
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A suitable spring on the rod 444 pulls said rod 
back into the tube 446 after the tying portion has 
been completed. The means for securing the end 
of to the loop part 43 will now be described. 
Said mechanism comprises the stapler desig 

nated generally by the numeral 452, which is op 
erative to fasten the staple 453 about the ends 
40 and 48 of the loop. It will be understood 
that the fork 445 carries the loop part 438 into 
the position shown in Fig. 29 wherein the string 
or twine is arranged between the jaw parts 44 
and 406 of the twine gripper. As the stapler 
452 is operated to fasten the staple 453 about 
the thus arranged adjacent parts of the loop and 
to cut the twine, the jaws of the twine gripper are 
moved apart through the mechanism previously 
described to permit the end of the twine emerg 
ing from the needle 376 to become positioned be 
tween the faces 46 and 4f7 of the twine gripper, 
whereafter the jaws are moved toward each other 
to grip the twine end preparatory to the forma 
tion of a new loop 400. 
The stapler 452 comprises an anvil portion and 

a plunger portion such as is well known in the 
art and hence need not be described in detail 
except to state that the stapler includes a reser 
voir for staples and means for advancing one 
staple at a time from the reservoir and to clinch 
the staple about the work and against the anvil. 
As shown in Figs. 22, 23 and 25, the stapler termi 
nates in an inclined cam surface 454, which is en 
gaged by the similarly inclined cam end 455 of the 
staple operating cam 456. Said cam is engaged 
by the rod 457 which is mounted in the bearing 
458 of the bracket 459. The rod 457 is provided 
with an arm 460 engaging the cam 46 on the 
upper CrOSS shaft 333. 

It will be seen, therefore, that on the opera 
tion of the cam 46, the stapler 452 is moved in 
Wardly to the stapling position shown in Fig. 29 
at the proper time to staple the second turn on 
the bundle, the stapler being carried by the 
bearing 62 on the bracket 459 so that when the 
stapler is moved the proper distance in said bear 
ing, the plunger thereof is operated to perform 
the stapling operation. 

It will be understood that the stapler carries 
a suitable severing device for severing the ends of 
the loop parts of and 438 between the needle 
3 and the stapler 452. After the twine has been 
thus stapled and cut, the stapler 452 is moved 
back under the influence of a suitable spring, 
against the cam 46 to its initial position, and 
the twine gripper 402 is also moved back by the 
operation of its cam 442 out of the way of the 
stack and away from the needle 376. 
The upper clamping plate 320 is now moved 

down on the stack by the operation of the cam 
28 and the upper posts 35 and 352 are rotated, 
through the gearing hereinbefore described for 
that purpose, to lock said posts to the upper post 
portions 262 and 263, respectively, by the entrance 
of the locking pins 354 in the grooves 35B on the 
rotation of the posts. The entire stack or bundle 
together with the upper clamping plate 320 and 
the lower hinge plates 3f4 and 3 f6 are now raised 
in the same manner as hereinbefore described 
through the operation of the cam 328 until the 
upper portions of the posts 262 and 263 are re 
noved from the lower portions of said posts by 
the removal of the studs 428 from the openings 
429. The thus raised parts are now rotated back 
through an angle of 90° to their initial positions 
by the shorter segment 433 and the gears 434 and 

5, after which the cam 328 operates to lower 
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the upper clamping plate, the stack, and all the 
parts previously raised, back to their initial posi 
tions wherein the studs 428 re-enter the openings 
429. The posts 35 and 352 are now again rotated 
about their own axes to unlock them from the 
upper parts of the posts 262 and 263 and Said 
clamping plate is again raised to release the 
bundle. The bundle is thus freed for ejection 
from the machine. 

Ejecting mechanism. 

Means are provided for ejecting the tied bundle 
transversely of the machine on to the endless belt 
or conveyor 344 (Figs. 1 and 20) from which the 
bundle may be conveyed to a suitable conveyor 
463 which carries the bundle to a central point. 
Said means comprises the swing ejector arm 464 
which at its lower end is provided with the spaced 
U-shaped members 465 for engaging the bundle. 
The arm 464 is pivoted at its upper end 466 to 
the frame 325 for swinging movement laterally 
of the machine. A pin 46 near the upper end 
of the arm enters a suitable groove 468 in the can 
469 on the shaft 425. The cam groove 468 is SO 
shaped as to give the ejector arm 464 a sudden 
movement at the proper time to thrust the bundle 
off the tying platform and on to the conveyor 
bet 34. 

It will be understood that the mechanism here 
inbefore described in connection with one of the 
tying platforms is duplicated in the machine for 
both grade A and grade B towels so that the 
above description of the tying, ejecting and sta 
pling mechanism will suffice for both. 

It will further be seen that we have provided 
a machine designed not only to sort laundered 
articles, and to discard articles damaged to an 
unuseable extent, but also efficient to fold the 
articles, arrange them in stacks of a predeter 
mined number, to tie the stacks into bundles, and 
to convey the thus tied and folded bundles away 
from the machine. 
While we have shown and described certain 

specific embodiments of our invention, we do not 
desire to be understood as limiting ourselves 
thereto, but intend to claim our invention as 
broadly as may be permitted by the state of the 
prior art and the terms of the appended claims. 
We claim: 
1. In a laundry finishing machine, for selecting, 

folding and tying similar laundered articles in 
bundles, means for successively advancing the 
laundered articles, means for folding the articles, 
means for stacking folded articles in a stack of 
a predetermined grade and for discarding the arti 
cles damaged beyond a predetermined limit, light 
sensitive means for controlling the stackingmeans, 
means for tying the stack into a bundle, and 
means for discharging the tied bundle from the 
machine. 

2. In a laundry finishing machine, light-sensi 
tive means, means for feeding laundered articles 
in succession past said light-sensitive means, arti 
cle-folding means, means controlled by the light 
sensitive means for sorting and stacking the fold 
ed articles into stacks of a predetermined number 
and grade, and means for bundling the graded 
stacks. Y 

3. In a laundry finishing machine, means for 
advancing laundered articles, means for grading 
and stacking the articles advanced by Said ad 
vancing means including light-sensitive means 
and a circuit-making and breaking device Con 
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rolled by the light-sensitive means and control 

ling Said grading and stacking means. 
4. In a laundry finishing machine, means for 

receiving laundered articles from a mangle and 
for advancing said articles, a scanning plate, 
means for Successively advancing the articles 
along the Scanning plate, light-sensitive means 
adjacent the Scanning plate for scanning the arti 
cles during the advance thereof, and stacking and 
grading means controlled by the light-sensitive 
e.S. 
5. In a laundry finishing machine, means for 

folding laundered articles, grading and stacking 
means, and means responsive to defects in the 
articles for controlling the operation of said grad 
ing and stacking means. 

6. In a laundry finishing machine, means for 
folding laundered articles, grading and stacking 
means, and means responsive to defects in the 
articles for controlling the operation of said grad 
ing and stacking means including a pair of photo 
electric cells, one of Said cells requiring a greater 
amount of light for operation than the other. 

7. In a laundry finishing machine, folding 
means, grading and stacking means, means re 
sponsive to defects in the articles finished by the 
machine for controlling the operation of said 
grading and stacking means, and means for 
bundling the stacks Sorted by said grading and 
stacking means. 

8. In a laundryfinishing machine, folding means 
including a reciprocatory blade adapted to engage 
and to initiate the folding of a laundered article, 
a pair of cooperating rollers adjacent the blade 
to complete the folding and to advance the folded 
article, a chute adjacent the rollers to receive 
the folded article, said chute having a closed bot 
tom and having a slot at Substantially right angles 
to the axes of said rollers, means for swinging 
the chute With the folded article therein to a 
position at Substantially right angles to the posi 
tion assumed by the chute when the folded arti 
cle is advanced thereinto, a second blade, and 
means for reciprocating said second blade 
through the slot to again fold the folded article 
along a line at substantially right angles to the 
line of fold made by said folding means. 

9. In a laundry finishing machine, article-fold 
ing means including a reciprocatory blade and 
a pair of cooperating rollers adjacent the blade, " 
grading and Stacking means for the articles, and 
means arranged in advance of the folding means 
and responsive to defects in the articles for Con 
trolling the operation of the stacking means. 

10. In a laundry finishing machine, Stacking 
means, and means for controlling the operation of 
said stacking means including a pair of photo 
electric cells, a solenoid controlled by each of said 
cells, a rotatable and axially shiftable member, a 
movable contact member carried by the rotatable 
member, a pair of fixed spaced contact members 
and means controlled by the solenoids for axially 
shifting the rotatable member into a position to 
engage a selected one of the fixed contact men 
bers and thereby to close a circuit to the stacking 
e3S 
11. In a laundry finishing machine, a pair of 

similar stacking mechanisms, and means for con 
trolling the operation of each of said mechanisms, 
comprising a pair of Solenoids, light-Sensitive 
means responsive to defects in the work finished 
by the machine for energizing the solenoids, a 
rotatable and shiftable contact member, a pair 
of fixed contact members spaced apart in the 
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direction in which the rotatable contact member 
is shiftable, and means controlled by the sole 
noids for shifting the rotatable contact member 
into position to close a circuit with a selected one 

5 of the fixed contact members and thereby to set 
a Selected one of the stacking mechanisms into 
Operation. w 

12. In a laundry finishing machine for folding, 
Sorting and bundling articles of flat work, means 

10 responsive to defects in the articles for sorting 
and stacking the articles into grades and for dis 
carding articles damaged beyond a predetermined 
limit, means for folding the articles, and means 
for tying the articles undiscarded into bundles 
each containing a predetermined number of 
folded articles, 

13. In a laundry finishing machine for articles 
of flat work, means for advancing the articles in 
Succession and out of contact with each other, * means for folding the articles, and electrically 
operated means responsive to defects in the arti 
cles for stacking the folded articles into stacks of 
a predetermined number and grade. 

14. In a laundry finishing and bundling ma 
' chine for articles of flat work, electrically oper 

ated means responsive to defects in the articles 
for stacking the articles into stacks of a predeter 
nined number and grade, and means for tying 
the stacks into bundles. " .15. In a laundry finishing and bundling ma 
chine for articles of flat work, means responsive 
to defects in the articles for stacking the articles 
into stacks of a predetermined number and grade, 
means for tying the stacks into bundles includ 
ing means for passing twine about the stack to 
form a pair of loops thereabout, means for turn 
ing the stack into position for the formation of 
said loops, means for carrying the ends of the 
loops into contact, means for stapling the ends 
together, and means for severing the twine be 
yond the stapled ends thereof. 

16. In a laundry finishing machine for articles 
of flat work, means for receiving articles from 
a nangle and for advancing the articles, a re 
ciprocating Conveyor, Suction means for trans 
ferring the articles from the receiving and ad 
Vancing means to the Conveyor, a darkened scan 
ning plate, adapted to absorb light, for Support 
ing the articles during the advance thereof by the conveyor, a pair of photo-electric cells each 
responsive to a different amount of light from the 
articles for scanning the articles during the ad 
vance thereof by the conveyor, a circuit-making 
and breaking device controlled by the photo-elec 

55 tric cells for making and breaking a pair of cir 
cuits, a pair of stacking mechanisms, means ar 
ranged in said circuits for Selectively operating 
Said mechanisms, to cause said respective mech 
anisms to receive and to stack articles of the 

60 same grade and to render said mechanisms in 
operative and thereby to discard articles dam 
aged beyond a predetermined limit, and means 
for tying the stacks graded by said mechanisms 
into bundles, each of a predetermined number. 

17. In a laundry finishing machine for a 
cles of flat work, means for receiving articles 
from a mangle and for advancing the articles, 
a circuit-making and breaking device for selec 
tively opening and closing a pair of circuits, 

70 light-sensitive means responsive to defects in the 
articles for controlling the operation of said de 
vice, a pair of stacking mechanisms, and means 
arranged in Said circuits for selectively operat 
ing said mechanisms to cause said respective 
mechanisms to receive and to stack articles of 

2,082,248 
the same grade, and to render said mechanisms 
inoperative and thereby to discard articles dam 
aged beyond a predetermined limit. 

18. In a laundry finishing machine for articles 
of flat work, means for advancing the articles 5 
Successively with a gap therebetween, a circuit 
making and breaking device for Selectively open 
ing and closing a pair of circuits, light-sensitive 
means responsive to defects in the articles for 
controlling the operation of said device, means 10 
for folding the articles into a predetermined 
number of folds, a pair of similar stacking mech 
anisms, and means arranged in said circuits for 
Selectively operating said mechanisms to cause 
Said respective mechanisms to receive and to 15 
stack articles of the same grade, and to render 
Said mechanisms inoperative and thereby to dis 
card articles damaged beyond a predetermined 
limit. 

19. In a laundry finishing machine for articles 20 
of flat work, means for advancing the articles 
Successively with a gap therebetween, a circuit 
making and breaking device for Selectively open 
ing and closing a pair of circuits, light-sensi 
tive means responsive to defects in the articles 25 
for controlling the operation of said device, 
means for folding the articles into a predeter 
mined number of folds including a reciproca 
tory blade, a pair of similar stacking mechanisms 
eh including a plate hinged about a horizontal 30 
axis and a vertically reciprocating plate arranged 
to Swing the hinged plate on its pWard move 
rent and to deposit the article on said hinged 
plate on its downward OVenent, and means ar 
ranged in said circuits for selectively operating 35 
Said mechanisms. 

20. In a laundry finishing machine for articles 
of flat work, means for folding the articles, and 
electrically-controlled means for stacking the 
articles into stacks of a Predetermined grade 40 
and number. 

21. In a laundry finishing machine, folding 
means including a reciprocatory blade and a pair 
of cooperating rollers cooperating with the blade, 
a single, rigid chute in the path of an article 45 
folded by said folding means and adapted to re 
ceive the folded article, said chute having a slot 
therethrough arranged at Substantially right an 
gle to the axes of said rollers and a Second re 
ciprocatory blade carried by the chute and adapt- 50 
ed to pass through the slot thereof to again fold 
the folded article at Substantially right angles 
to the fold made by said folding means. 

22. In a laundry finishing machine, a single 
chute having a middle slot therein, means for ad- : 
Vancing a folded article into said chute in a direc 
tion parallel to said slot, a blade carried by the 
chute and entering the slot to again fold the 
folded article along a line at Substantially right 
angles to the direction of the advance of said 60 
article into the chute, and a pair of cooperating 
rollers in the path of the blade for receiving 
therebetwen the article folded by the blade and to 
again advance the article. 

23. In a laundry finishing machine, means for 65 
advancing laundered articles, means arranged in 
the path of the articles for stacking the articles 
into stacks of a predetermined grade and num 
ber, and means for rendering the stacking means 
inoperative to stack an article, damaged beyond 70 
a predetermined limit. w 

24. In a laundry finishing machine, stacking 
means, and means for controlling the operation 
of Said stacking means including a rotatable and 
shiftable contact member, a pair of fixed spaced 75 
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contact members, and means for shifting the ro 
tatable member into position to engage a selected 
one of the fixed contact members and thereby to 
close a circuit to the stacking means. 

25. In a laundry finishing machine for articles 
of flat work, means for advancing the articles in 
succession and out of contact with each other, 
means for folding the articles, and means re 
sponsive to defects in the articles for stacking the 
folded articles into stacks of a predetermined 
number and grade. 

26. In a laundry finishing machine for articles 
of flat work, means for advancing the articles, 
a pair of stacking mechanisms arranged in the 
path of the articles, and means responsive to de 
fects in the articles for selectively operating said 
mechanisms, to cause said respective mechanisms 
to receive and to stack articles of the same grade 

15 
and to render said mechanisms inoperative and 
thereby to discard articles damaged beyond a 
predetermined limit. 

27. In a laundry finishing machine for articles 
of flat work, a circuit-making and breaking de 
vice for Selectively opening and closing a pair of 
circuits, means responsive to defects in the ar 
ticles for controlling the operation of said de 
vice, a pair of stacking mechanisms, and means 
arranged in said circuits for selectively operat 
ing said mechanisms to cause said respective 
mechanisms to stack articles of the same grade 
in bundles of a predetermined number and to 
render said mechanisms inoperative and thereby 
to discard articles damaged beyond a predeter 
mined limit. 
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