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3,094,321 
FOLDING APPARATUS 

Eduard F. Kamberg, Des Plaines, Ill., assignor to Chicago 
Dryer Company, Chicago, Ill., a corporation of 
Illinois 

Filed Jan. 31, 1961, Ser. No. 86,118 
11 Claims. (Cl. 270-68) 

This invention relates to apparatus for folding ?at work 
such as sheets, tablecloths and the like, and more particu 
larly pertains to apparatus which is ‘adapted to automati 
cally quarter-fold ?at work and deliver the same in proper 
condition for cross folding. 
The machines known in the art which are employed 

for folding ?at work are usually subject to one or both 
of the following disadvantages. Such machines are usu 
ally of great length and occupy large ?oor areas. In ad 
dition, certain folding machines possess high-cost auto 
matic timing and measuring devices which are generally 
considered to be the greatest cause of maintenance prob 
lems in machines of this type. 

It is an object of this invention, therefore, to provide 
an automatic folding apparatus composed of durable con 
ventional ‘parts having long life which retain operational 
di?iculties at a minimum. 

It is a further object of this invention to provide an 
automatic folding apparatus in which edge portions of the 
article being folded effect physical contact with actuating 
apparatus elements, thereby dispensing with the need for 
automatic measuring or timing devices. 

‘ It is another object of this invention to provide ‘an auto 
matic folding apparatus employing a novel folding means 
conveyor arrangement which performs a plurality of fold 
ing operations while occupying a minimum amount of 
?oor area. 

It is a still further object of this invention to provide 
a ?exible folding apparatus which is capable of receiving 
?nished ?at work from the highest production ironers and 
either quarter-folding, half-folding or by-passing the same. 
The above and other objects of this invention will be 

come apparent from the ‘following detailed description 
when read in the light of the accompanying drawing and 
appended claims. 

In one embodiment of this invention a folding appa 
ratus is provided comprising a plurality of substantially 
horizontal conveyors at least partially superimposed over 
each other in spaced relationship. Each of said convey 
ors is formed from a plurality of continuous rotating tapes 
or belts. Articles to be folded, such as sheets or the like 
emerging upon the discharge belt of an ironer, engage the 
uppermost conveyor tapes and move in a direction away 
from the ironer or apparatus feed side. 
The article leading edge engages a movable switch arm 

which actuates a ?rst switch means after proceeding up a 
plurality of retractable inclined ?ngers disposed in. trans 
verse alignment and inclined in the direction of tape move 
ment. Upon switch actuation, clamping means engage the 
article leading edge and retain the same above the plane 
of the conveyor tapes as the inclined ?ngers simultane 
ously are retracted below the plane of the tapes by suit 
able motive means. The sheet continues to move beneath 
the clamping means, doubling upon itself, until a second 
switch actuator spaced in advance of said ?rst switch and 
interposed between two of said tapes loses contact with 
the terminal end portion of the conveyed article. The 
clamping means motive means is then actuated to release 
its engagement with the sheet leading edge allowing the 
same to neatly drop upon the sheet terminal edge. 
The leading 'bight portion of the half-folded article drops 

from the terminal end of the uppermost conveyor and en 
gages the tapes of an adjacent underlying second conveyor 
proceeding in a direction opposite to the direction of ?rst 
conveyor movement. The half-folded article engages 
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2 
folding apparatus similar to that employed with the ?rst 
conveyor and is quarter-folded while moving on the sec 
ond conveyor. Following the second folding operation, 
the article free ends are disposed lowermost. The quar 
ter-folded article leading portion drops from the second 
conveyor terminal end onto the tapes of an underlying 
th1rd conveyor moving in the direction of ?rst-conveyor 
movement. 
The twice-folded article may proceed from the appa 

ratus on the lowermost conveyor onto a folding platform 
located on the discharge side of the apparatus. In the 
discharged condition the free ends of the twice-folded 
article are desirably in an uppermost position for cross 
folding, as will hereinafter be discussed in greater detail. 
For a more complete understanding of this invention, 

reference will now be made to the drawings wherein: 
FIGURE 1 is a side elevational View, partly broken 

away and partly schematic in nature, of one embodiment 
of folding apparatus of this invention; 

FIG. 2 is an enlarged fragmentary top plan view of the 
apparatus of FIG. 1, illustrating a housing in place partly 
broken away; . 

FIGS. 3 through 6 are fragmentary side elevational 
views partly schematic in nature depicting the sequence of 
steps carried out in the course of folding a sheet by means 
of the folding apparatus illustrated; and 
FIG. 7 is a perspective view of a folded sheet in its nor 

mal position upon emergence from the folding apparatus 
illustrated. 

Referring now more particularly to FIG. 1, a folding 
apparatus 10 is illustrated having opposed side plate mem 
bers 12 and 14. The plates are maintained in spaced re 
lation by means of transverse brace members 16, an en 
larged fragment of one of said brace members being seen 
in FIG. 2. Secured to the opposed apparatus side wall 
members 12 and 14 are adjustable bearing members 18 in 
which are journaled parallel roller members 20 and 20a 
over which three sets of continuous conveyor tapes move. 
The tapes 22 are more clearly seen in the plan view of 
FIG. 2. The uppermost tapes de?ne a conveyor 24; the 
lowermost tapes de?ne a conveyor 26, and the interme 
diate tapes disposed therebetween de?ne a conveyor 28. 

In the normal course of operation of the apparatus 10 
of FIGS. 1 and 2, a sheet (or other article to be folded) 
is engaged by the tapes of conveyor 24 with the sheet sel 
vage edges de?ning the length thereof disposed trans 
versely to the conveyor direction of movement. Conveyor 
fragment 30 illustrated in FIG. 1 may comprise the dis 
charge conveyor of an automatic ironing device disposed 
adiacent the feed side of the folding apparatus 10. 
Motor 36 drives rollers 20a which impart movement 

, to the various tape members 22 making up the three con— 
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veyors, 24, 28 and 26. The motor, as illustrated in FIG. 
1, may be disposed on the apparatus interior adjacent 
the side wall member 12 of apparatus 10. Motor 36 
drives pulley 38 of FIG. 1 by means of belt 40. Shaft 
42 of pulley 38 has mounted thereon sprocket 44 en 

‘ gaging sprocket‘chain 45 schematically illustrated in FIG. 
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1. The latter sprocket chain in‘turn rotatably drives 
sprocket wheels 46, 48 and 50 which are mounted on 
terminal portions of the rollers 20a as indicated in FIG. 1. 
The diameters of sprockets 46, 48 and 50 are of 

diminishing size and, accordingly, each of the two lower 
conveyors 28 and 26 moves at a more rapid rate of 
speed than the conveyor disposed immediately there 
above. It is also obvious from FIG. 1 that because of 
the manner of sprocket chain engagement with sprocket 
Wheels 46, 48 and 50 and resulting direction of rotation, 
the upper conveying surfaces of conveyors 24 and 26 
move toward apparatus discharge platform 34. The 
upper conveying surface of intermediate conveyor 28 
moves in the opposite direction, i.e., toward the feed 
side of the illustrated apparatus 10. 
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A sheet or other article of ?at work passing through 

apparatus 10 is folded twice in the'course of being con 
veyed by the two conveyors 24 and 28. FIGS. 3 through 
6 illustrate the manner in which the conveyed article is 
folded. It will be appreciated from FIG. 1 that FIGS. 
3 through 6 illustrate the initial half-folding operation 
effected on uppermost conveyor 24. However, the same 
sequence of operations also takes place on underlying 
conveyor 28. In view of the different direction, of con 
veyor movement, the folding elements employed, in con 
junction with conveyor 28 are inclined in a‘ reverse man 
ner from the elements employed in FIGS. 3 through 6, 
as is also seen in FIG. 1. ' ' 

In the course of moving on conveyor 24, leading edge 
L of a sheet S ‘or other foldable article de?ects arm 
54 of electric switch 56 from its normal vertical position 
in ‘the manner illustrated in FIG. 3. This de?ection of 
arm 54 closes electric switch 56', but, does not result in 
the actuation of any apparatus until: another switch in 
series therewith is also closed, as ‘hereinafter described. 

After passing beneath the terminalend of switch arm 
54, leading edge L of sheet S proceeds up inclined,- trans 
versely aligned ?nger-like members 60 which are secured 
to the pivot bar 62. The‘alignment of ?ngers 60' may be 
more clearly seen from FIG. 2. After proceedingover 
?ngers 60, leading edge L of sheet S engages and de?ects 
arm 64 of electric switch 66 from its'normal vertical 
position in the manner illustrated in FIG. 3-, thereby 
closing said switch, which is connected in series’ with 
electric switch 56. " ' ‘ 

Electric switch‘ 66. upon closurev thereofbyswitch arm. 
64 completes an electrical circuit, energizing a coil in a 
conventional four-way solenoid valve. device: 70 illus-‘ 
trated in both FIGS. 1 and 6, which is in communication. 
with a compressed air supply by means of line 72. Ener 
gization of such coil moves a spring-biased valve within. 
the device 70, allowing compressed vair to ?ow into the 
bottom portions of air cylinders 74 and 76 illustrated in. 
FIGS. 1 and 6. As a result’of such.v flow, pistons (not 
illustrated) move upwardly in the two, cylinders. It will 
be noted from FIG. 2 that a housing 73 may. cover the 
air cylinders and other apparatus disposed exteriorly of 
wall 12. I ' ' h ’ 

Upward movement of piston rod 78 of air; cylinder 
74, and attached clevis member 80, also moves upwardly 
link 82 connected to clevis 80‘ by' pin'84, as indicated in 
FIG. 6. Link 82 in turn pivotally moves. bar 86 in a 
clockwise direction about its pint'les, one pintle 864, 
being shown in FIG. 2,. by means of'in'terconnecting arm 
88 which is pivotally connectedto link' 82 and ?xedly 
connected to bar 86. Clockwise pivotal movement'iof 
bar 86 causes downward pivotal movement of clamping 
rod 90 which is connected. to pivoting'bar 86. by means 
of a plurality of interconnecting supporting ?ngers v92; 
the spacingof the support ?ngers 92 which connect clamp 
ing rod 90 and pivoting bar 86 is seen in FIG. 2. 
As a result, therefore, of movement of switch arm _64, 

electric switch 66 completes a circuitenergizing a coil 
of valve 70. The coil in the energized state moves a 
spring-biased, valve member in solenoid valve 70 whichv 
alters air passage into cylinders 74 and 76.7 The resulting 
air ?ow in turn actuates the piston in cylinder 74 so 
that clamping rod 90 instantaneously pivots downwardly 
clamping a forward portion of the sheet S against the 
underlying surface ‘of a fixed plate 57. Plate 57 ‘is main 
tained in a ?xed position by means of support 96 mounted 
in opposed side plates 12 and 14 of the apparatus. Plate 
57 is, therefore, seen to function as an anvil-like member 
against which clamping rod 90 may strike for the purpose 
of ?xedly retaining the forward edge portion of the 
moving sheet S. Plate 57 is slot-ted‘at 59 to permit 
passage of an pivotal movement of‘ actuator arm 64. 

Simultaneously with the introduction of air into the 
bottom portion of air cylinder 74, air is also admitted 
by means of solenoid‘ valve 70~into the bottom portion 
of air cylinder 76, whereby thepiston (not illustrated) 

3,094,321 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4 
in cylinder 76 and attached piston rod 98 and clevis 100 
move upwardly (see FIG. 6). The compressed air passes 
from solenoid valve 70 to the bottom of cylinder 76 by 
means of line 102. Upward movement of clevis 100 
also moves upwardly link 104 pivotally connected to 
clevis 100 by means of pin 106. Upward movement of 
link 104 pivotally moves bar 62 in a clockwise direction 
by means of arm 63, which is locked to bar 62 on which 
inclined ?ngers 60 are mounted. The ?ngers 60 are 
thereby retracted from their elevated inclined position 
of FIG. 3 into the lowered horizontal position of FIG. 4 
beneath the plane of the upper portions of the tapes of 
conveyor 24. Retraction of ?ngers 60 enables the portion 
of the sheet S contiguous with the forward portion 
clamped between rod 90 and anvil plate 51150 be carried 
by the conveying tapes of conveyor 24 beneath the clamp 
ing mechanism in the manner illustrated in FIG. 4. 
To effect a half-fold whereby the sheet is folded sub 

stantially in two, clamping rod 90 must be withdrawn 
from engagement with the forward portion of sheet S. 
counterclockwise pivotal movement of bar 86 is effected 
when the terminal edge. T of sheet S loses engagement 
with actuator arm 54 of switch 56, allowing arm 54,to 
depend into its normal vertical position. 
The actuator arm 54 is normally disposed in the inter 

val between two tapes22. Return of arm_54-to the ver 
tical position in the manner illustrated in FIG. 5. opens 
the switch 66 to break the circuit energizingv theacoil of_ 
solenoid ,device 70. allowing the spring return to move the 
valve. In the new position the movable valve in solenoid, 
device 70 allows air to enter the upper end portions-of 
air cylinders 74;and 76 by means of air lines 112. The 
pistons within the cylinders and attached, rodsare thus 
forcedto move in azdownward direction. Air within the 
cylinders in the course of piston reversal is also forced 
from the cylinder chambers and returned to the solenoid 
valve from whichv it exits through escape ports. Escape, 
port 114 of solenoid 70 (see FIG. 6) has an air ?ow con 
trol device_116; (which may comprise a needle valve) dis 
posed ‘therein whereby the air escaping from cylinder 76. 
exits from‘ said cylinder, at a controlled rate causing 
?ngers 60 to slowly return to their initial inclined posi 
tion of FIG. 3 and FIG. 6, so as not toengage-and 
wrinkle the rear portionsyof the folded sheet S.» The 
initial upward movement, however, of ‘hold-down; rod 
member 90 substantially instantaneously releases the lead 
ing edge portion of sheet S. 
The relative disposition assumed between leading edge; 

L and terminal edge T of the sheet S following release of 
the sheet leading edge portion by rod 90 is dependent 
upon, the interval between the two switch actuator arms 
54‘and 64. If the actuator arm 54 is disposed too close, 
to hold-down rod 90, leading edge L of sheet S will drop,» 
and extend beyond terminal edge T when released.‘ Con 
versely, if actuator arm 54 is disposed too far from 1101(11 
downrod 90, the leading edge L of sheet S will drop on 
a sheet portion inwardly disposed of the. sheet terminal 
edge T. ' 

The disposition of the leading edge L of sheet S rela 
tive to terminal edge T of sheet S is also a function of 
the speedrof the tapes of the conveyor 24. Accordingly, 
the switches 56 and 66 are adjustable to compensate for 
varying conveyor speeds, thereby assuring release of the 
leading edge L of sheet S so that the same will drop over 
terminalyedge T after upward movement of rod 90. Any 
conventional means for adjustably positioning switches 
56‘ and 66 may be employed, such as turn buckles ‘120' 
which threadedly engage connector portions 122 secured 
to eachof the two switches at one end portion. The turn’ 
buckles threadedly engage threaded support members 124' 
appropriately mounted on a portion of the apparatus at 
opposed end portions. 
The folding operations above described reseult in half 

folding of sheet S on conveyor 24. Referring'once again. 
to FIG. 1, it will be noted that upon dropping from the 
right-hand end portion of conveyor 24, the leading-bight 
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portion of folded sheet ‘S1 will drop onto underlying con 
iveyor 28 which is movingin a direction opposite ‘to :the 
direction of movement conveyorz?. Each of the two 
lower conveyorsv extends slightly beyond-the discharging 
terminal end of the immediately overlying .conveyor to 
assure engagement. of .the .article. dropping ‘from. above. 
Becauseof the relative sizes of the .sproekets46 and 48 

secured ‘to rollers $204, drivingoonveyors ‘24 and ,2'8,fthe 
tapes of conveyor'28 move ata‘rnorerapid speed. Also, 
the terminal. end, of. conveyorlst isspacedajshort distance 
from the receiving end of ‘conveyor 28. Accordingly, 
wrinkling ofthedependingyfoldedsheet moving from con 
veyor 24 onto conveyor “28 isobv-iated inrth'e course of 
transfer. The sheet portionpinitially engaging conveyor 28 
‘because of itsincreased .speedrtendsto pull the sheetpor 
tion .yet disposed in conveyor 2.4 after it, thereby creat 
inga tautn‘ess which insures wrinkle removal if any ‘be 
present in the sheet. 

The half-folded. sheetin thecourse oftmoving on-con 
‘veyor 28 engages inclined ?ngers . 604, .ho'ldrdown .b‘ar;90a 
vand the other folding, elements .disposed above conveyor 
28 and beneath con'veyor~,24, as ‘seen in .FIG. 1. ,‘It will 
be noted from FIG. .1 that thetelements elfecting a quar 
ter-foldon sheet S in the course of movingonconveyor 
28 are exactly the same as the elementslpreviously de 
scribed in .the above discussion of FIGS.‘ -3 through :16, 
althoughinclined in an opposite direction. It will also 
be noted from ,FIG. 1 that the elementseifecting the sec 
ond fold insheet S bear- the same identifyingnnmerals 
as corresponding elements which e?ectthe initial fold of 
the‘ sheet in addition to a su'?ixl“a.” 

The quarter-folding elements engage the leading bright 
portion'of the half-folded sheet ‘and dropthesame slightly 
beyond the terminal free selvage edges T and L of the 
now quarter-folded sheet; a distance of about one inch 
has been found satisfactory. _ After passing beyond the 
folding station employed ‘in conjunction with conveyor 
28, the quarter-folded sheet will have the crossrse‘ctional 
con?guration of the sheet illustrated on conveyor 28 in 
FIG. 1. 

It is desired .thatfthe leading edge L .of sheet S be 
disposed in substantially superposed relationship with ter 
minal edge Tof sheet S in the course of effecting .a half 
fold. It is desired that when the quarter-fold is effected, 
folded bightvportion B of the half¢folded sheet be dropped 
beyond selvage edges T and-L of sheet S for'reasons which 
will become apparent. 
The qnarterefolded sheet S upon reaching the terminal 

end portion. of conveyor :28 drops to the underlying third 
conveyor ‘26 which moves oppositely ‘to 'conveyor_‘28 for 
purposes of deliveringthe‘ folded sheet to a discharge plat 
form 34. Because of the relative sizes of sprockets 48 
and 50, roller 20a of conveyor 26 rotates more rapidly 
‘than roller 20a of-conv'eyor 28 and, accordingly, the quar 
ter-folded sheet will be again pulled by ‘the conveyor 26 
from conveyor ‘28, thereby tending to eliminate any 
wrinkles which may have formed win the folded sheet. 
The qua-rer-folded sheet moves onto discharge plat 

form 34 at which location selvage edges L and T are 
disposed uppermost, set'in from underlying ‘bight edge "B 
of sheet S. A perspective view of the sheet as normally 
disposed on platform 34Iis seen in FIG. 7. The quarter 
folded sheets of FIG. 7 is then cross-folded by folding 
the left-hand third portion along fold line F until'the same 
is superposed abovethe central third section of the sheet. 
The right-hand thirds‘ection ‘of the sheet is folded over 
the other twosuperposed third‘ portions of the sheet.’ 

Because of the ‘?nal disposition of the sheet selvage 
edges (comprising terminal edges L and T)‘, they will 
not be visible after the ‘?nal cross folding operation. The 
?nal folded sheet, therefore,“ possesses a pleasing attrac~ 
tive appearance ‘in which no free selvage edges are visible. 

ilt‘is seen, therefore, that the quarter-folded sheet should 
reach the discharge platform ,34 in the condition illus 
trated with the free selvage edges thereof disposed upper 
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most, set .in from the bight edge 3 of the sheet. If ‘the 
sheet were discharged from the machine :10 with the 
selvage .edge's disposed lowermost, a cross folding opera 
tion would provide an unsightly folded sheet :in which 
unattractive selvage edges are exposed. In 'view of the 
normally long lengths of the ?at Work folded, ~ajs'hee1t ~S 
discharged upon platform 34 with the sch/age =edge's %dis 
posed lowermost cannot normally be inverted and cross 
folded (assuming the cross folding is done manually) 
without causing wrinkles to appear in the sheet. 

7 A folding apparatus ‘has, therefore, been provided 
which is composed’of a minimum'nurnber of conventional 
parts which assure long trouble-free operation .and {minis 
mum maintenance costs. FI‘he means for effecting the 
quarter and half-fold are actuated as a result of physical 
oontact of sheet portions with well-known switch actua 
tormembers avoiding completely the need for automatic 
timing and measuring devices. Although two folding vop 
erations are performed on the ?at work beingprocessed', 
the length of machine 10 is no longer than that length 
which would be necesary if only one of the three ‘con 
veyors were employed. The apparatus 10, therefore, :by 
meansof its novel conveyor arrangement makes optimum 
use of the machine volume. The apparatus above de 
scribed and illustrated in the drawing "may be manufac 
tured at a fraction of the cost normally expendedin manu 
facturing machines 20f similar type for effecting the :same 
folding operations 

-Cer_tain modi?cations may be made in the previously 
described apparatus which will still remain within the 
ambit of the invention disclosed. ;It is obvious, for in 
stance, that a variety of motive means may be employed 
for e?ecting desired pivotal movement of the retractable 
?ngers 60 and 60a and the hold-down rod members 90 
midwa 

FIhe-speeds of the conveyors 24, ;28 and ‘2.6 are of some 
importance. r['he tapes of conveyor 24 should be able to 
move faster thanthefastest dischargeiconveyor of ironers 
normally in use v(\approximately 80 feet per minute). 
Also, eaohofthe twolower conveyors shouldfhave a great 
er speed than the conveyor \irrunediatejly disposed there 
above. 'It has been ‘found that'the maximum speed of the 
uppermost ‘conveyor is in the neighborhood of ‘95 feet per 
minute, and 85 to 95 feet per minute has been found tobe-a 
satisfactory range. Any speed in excess of the maximum 
results in “flying off” of the half-folded sheet from the 
terminal end'portion of conveyor 24 so that the same may 
not be properly engaged by the underlying conveyor 28. 

The speed ‘of conveyor 28 should not exceed approxi 
mately 115 feet per minute and should be inclined at an 
angle of no greater than 15° to the horizontal. Speeds 

therange of .105 to 7115 feet per minute have been 
found satisfactory. The inclination of conveyor 28gpro 
vides space for the second set of folding-elements. Con 
veyor 28 is able to travel, at a speed greater than con 
veyor 24 without article “?yoif” because of the heavier 
double-folded sheet leaving the terminal ‘end .of conveyor 
28. The lowermost conveyor 26 should preferably have 
_a speedof no greater than 165 feetrper minute and a suit 
able range has been found to .be about 155 to 165 feet a 
minute. If the angle of the intermediate conveyor is in 
clined towardthe dischargeend of the ?rst conveyor at an 
angle greater than 15 ° relativeto the horizontal, there is a 
tendency for the sheet to tiy oif the endof this conveyor. 
The interval between the discharge terminal end of an 
overlying vconveyor and the receivingendof an underly 
ing conveyor is preferably as small as possible to allow 
a minimum length of conveyed article todrop unsupport 
ed onto the underlying conveyor and thereby obviate 
wrinkling in the course of article transfer. ‘ 7 
By deactivating one ‘set of folding elements, as by 

‘means of a selector switch, ?at Work passing through the 
apparatus 10 may be half-folded only. ‘if desired, as 
whensma'll pieces such asvpillow cases pass through the 
apparatus,v both sets of folding elements may vbe deac 
tivated (with the sets of inclined ?ngers dipos'ed‘belowthe' 
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planes of the conveyors, which may be accomplished by 
the closure of selector switch contacts completing a cir 
cuit around or in parallel with either the series combina 
tion of switches 56 and 66 or the switch 66 alone), and 
all work is then passed through the machine with no fold 
ing operation taking place. 

£[t is intended that this invention be limited only by the 
scope of the appended claims. 

I claim: 
1. ‘In a folding apparatus, the combination comprising 

?rst conveyor means for conveying articles to be folded, 
retractable means for lifting the leading edge of a con 
veyed article, said conveyor means feeding the leading 
edges of successive articles onto said retractable means, 
?xed anvil means disposed in the path of the leading arti 
cle edge moving over said lifting means, movable clamp 
means movable against said anvil means, article detector 
means so located as to be engageable by the leading edge 
of a conveyed article moving over said anvil means, means 
responsive to said detector means for urging said clamp 
means against said anvil means and for lowering said 
retractable lifting means after said article detector means 
has been engaged ‘by the leading edge of a conveyed arti 
cle, second article detector means located in advance of 
said anvil means in the path of said conveyed article sensi 
tive to disengagement with the terminal edge of said con 
veyed article, means for removing said clamp means from 
engagement with said anvil means responsive to said dis 
engagement whereby said clamp means is removed from 
said anvil upon disengagement of said article terminal 
edge with said second detector means, means for raising 
said retractable means, the raising means also being sensi 
tive to disengagement of ‘the terminal edge of said con 
veyed article with said second detector means; and means 
operatively connected with said latter raising means for 
regulating the speed at which said retractable means are 
raised. 

2. The combination of claim 1 in which the interval 
between said second article detector means and said clamp 
means is such that the leading edge of said conveyed arti 
cle when released by said clamp means is substantially 
superposed on the terminal edge of said conveyed article. 

3. In a folding apparatus the combination comprising 
?rst substantially horizontal conveyor means for convey 
ing foldable articles, second substantially horizontal con 
veyor means; said ?rst conveyor means being in substan~ 
tial part superimposed over said second conveyor means; 
third substantially horizontal conveyor means, said ?rst 
and second conveyor means being in substantial part 
superimposed over said third conveyor means; successive 
conveyors in said apparatus running in opposite direc 
tions; each of the lower conveyors running at a greater 
speed than the conveyor above, the initial portion of 
each of the lower conveyors being so located relative to 
the immediately overlying conveyor that the leading end 
of a conveyed foldable article may drop from the over 
lying conveyor onto the underlying conveyor whereby 
said conveyors may successively convey a foldable article 
moving thereover, and folding means for folding an en 
gaged foldable article while carried by a conveyor asso 
ciated with each of said upper two conveyors in such 
manner that said foldable articles are carried by each 
of said upper two conveyors into engagement therewith. 

4. In a folding apparatus the combination comprising 
a ?rst substantially horizontal conveyor means for con 
veying foldable articles, means associated with said ?rst 
conveyor means for engaging, lifting and dropping the 
leading end portion of the foldable articles conveyed on 
said ?rst conveyor means on substantially the terminal 
end portion of said conveyed articles; second substan 
tially horizontal conveyor means disposed in substantial 
part beneath said ?rst conveyor means and so located 
relative to said ?rst conveyor means whereby the leading 
end of a conveyed foldable article may drop from the ?rst 
conveyor means onto the second conveyor means; means 
associated with said second conveyor means for engaging, 
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8 
lifting and dropping the leading edge of the foldable 
article discharged from the ?rst conveyor means on sub 
stantially the terminal end portion of the discharged fold 
able article; third substantially horizontal conveyor means 
disposed in substantial part beneath said ?rst and second 
conveyor means and so located relative to said second 
conveyor means that the leading end of a conveyed fold 
able article may drop from the discharge end of said 
second conveyor means onto said third conveyor means; 
said second conveyor means running in a direction oppo 
site to that of said ?rst and third conveyor means. 

5. In .a folding apparatus, the combination comprising 
three substantially horizontal conveyors for successively 
conveying a foldable article; said conveyors being in sub 
stantial part superimposed over each other, successive 
conveyors moving in opposite directions; the discharge 
end of each of the two upper conveyors terminating adja 
cent the receiving end of the immediately underlying 
conveyor whereby the leading end portion of a conveyed 
foldable article may drop from the discharge end of a 
conveyor and be engaged by the adjacent, underlying 
conveyor receiving end, and folding means for folding 
‘an engaged foldable article while carried by a conveyor 
:associated with each of said upper two conveyors in such 
manner that said foldable articles are carried by each 
of said upper two conveyors into engagement therewith. 

6. In a folding apparatus, the combination comprising 
three substantially horizontal conveyors for successively 
conveying .a foldable article; said conveyors being in sub~ 
stantial part superimposed over each other, successive 
conveyors moving in opposite directions, the discharge 
end of each of the two upper conveyors terminating adja 
cent the receiving end of the immediately underlying con 
veyor whereby the leading end portion of a conveyed 
foldable article may drop from the discharge end of a 
conveyor and be engaged by the adjacent, underlying 
conveyor receiving end; the speeds of each of the two 
lower conveyors being greater than that of the imme 
diately overlying conveyor whereby a foldable article in 
the course of moving from one conveyor to an under 
lying conveyor has the leading portion thereof traveling 
at a greater rate of speed than the terminal portion there 
of, and folding means for folding an engaged foldable 
article while carried by a conveyor associated with each 
of said upper two conveyors in such manner that said 
foldable articles are carried by each of said upper two 
conveyors into engagement therewith. 

7. In a folding apparatus, ?rst substantially horizontal 
conveyor means for conveying a foldable article, ?rst 
folding means associated with said ?rst conveyor means 
for engaging the leading edge of a foldable article and 
positioning the same on substantially the terminal edge 
of such foldable article while said article is being con 
veyed, said ?rst conveyor means moving said foldable 
article into engagement with said ?rst folding means, the 
bight of the once-folded article being the leading portion 
of the article following said folding operation; second 
substantially horizontal conveyor means so disposed be 
neath said ?rst conveyor means that the bight of the 
once-folded article may drop from the terminal end of 
said ?rst conveyor means and engage the same and move 
in a direction opposite to the direction of movement of 
said ?rst conveyor means, second ‘folding means asso 
ciated with said second conveyor means for engaging 
the bight of the once-folded article carried by said second 
conveyor means and positioning the same on substan' 
tially the terminal edges of said foldable article whereby 
the free edges of said foldable article are lowermost and 
trail the bight of the twice-folded article, said second 
conveyor means moving the bight of said once-folded 
article into engagement with said second folding means, 
and third substantially horizontal conveyor means mov 
able in the direction of movement of said ?rst conveyor 
means so disposed beneath said second conveyor means 
that the bight of the twice-folded article may drop from 
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said second conveyor means, engage the third conveyor 
means and move in the direction of movement of said 
?rst conveyor means; said ?rst and second conveyor 
means being in substantial part superimposed over said 
third conveyor means; the speeds of the successive con 
veyor means becoming progressively ‘greater whereby the 
folded articles are pulled from the overlying conveyor 
means and inverted in the course of moving from con 
veyor means to conveyor mean-s. 

8. In a folding apparatus, the combination comprising 
?rst substantially horizontal conveyor means for convey 
ing articles to be folded, ?rst folding means associated 
with said ?rst conveyor means ‘for engaging the leading 
edge of a moving article to be folded carried by said 
?rst conveyor means and dropping the same on substan 
tially the terminal edge of such article whereby the same 
is folded substantially in half, second substantially hori 
zontal conveyor means moving in a direction opposite 
to the direction of movement of said ?rst conveyor means 
extending in substantial part beneath said ?rst conveyor 
means and slightly beyond the terminal end of said ?rst 
conveyor means whereby the once-folded article may 
drop from said ?rst conveyor means to said second con 
veyor means, second folding means associated ‘with said 
second conveyor means for engaging the bight portion 
of the once-folded article and dropping said bight por 
tion on an article portion spaced from the terminal free 
edges of said article whereby said article is folded sub 
stantially into quarters, third substantially horizontal con 
veyor means disposed in substantial part beneath said 
second conveyor means and moving in the direction of 
movement of said ?rst conveyor means and extending be 
yond the terminal end of said second conveyor means 
whereby the twice-folded article may drop from said 
second conveyor means onto said third conveyor means; 
said twice-folded article having the sheet terminal free 
edges disposed uppermost and supported upon an under 
lying ar-ticle portion upon discharge from said apparatus. 

9. The folding machine of claim 8 in which said ?rst 
conveyor means has a speed of between about ‘85 and 95 
feet per minute, said second conveyor means has a speed 
of between about 105 and 115 feet per minute and said 
third conveyor means has a speed of between about 155 
and 165 feet per minute. 

10. In a folding apparatus, ?rst substantially horizontal 
means for conveying an article to be folded, ?rst folding 
means associated with the ?rst conveying means for en 
gaging the leading edge of an article to be folded and 
releasing the same when the terminal edge of said article 
is in predetermined relationship relative to said leading 
edge, the ?rst conveying means being adapted to move 
the leading edge of a conveyed article to be folded into 
engagement with said ?rst folding means, second article 
conveying means disposed beneath the ?rst conveying 
means in substantial part and extending beyond the 
terminal discharge end thereof, said second conveying 
means being adapted to move in a direction opposite to 
the direction of movement of said ?rst conveying means, 
said second article conveying means being inclined at an 
angle of less than 15° to the horizontal and inclined to 
ward the ?rst conveying means terminal end, the once 
folded conveyed article being moved from said ?rst con 
veying means onto said second conveying means with 
the bight of the once-folded article comprising the lead 
ing portion, second folding means associated with said 
second conveying means for engaging the bight portion 
of the once-folded article and releasing the same when 
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the terminal edges of said article are in such relationship 
relative to said bight portion that said bight portion will 
assume a substantially superposed relation with the article 
free edges following release thereof, said second convey 
ing means being adapted to move the bight of a conveyed 
article into engagement with said second folding means, 
third substantially horizontal conveying means moving in 
the direction of said ?rst conveying means disposed in 
substantial part beneath said ?rst and second conveying 
means and extending beyond the terminal discharge end 
of said second conveying means, the speeds of the suc 
cessive conveying means becoming increasingly greater 
whereby articles are pulled from the conveying means 
above and inverted in the course of moving to a lower 
conveying means. 

11. In a folding apparatus, the combination comprising 
three substantially horizontal conveyors for successively 
conveying a foldable article; said conveyors being in sub 
stantial par-t superimposed over each other, successive 
conveyors moving in opposite directions; the discharge 
end of each of the two upper conveyors terminating adja 
cent the receiving end of the immediately underlying 
conveyor whereby the leading end portion of a conveyed 
foldable article may drop from the discharge end of a 
conveyor and be engaged by the adjacent, underlying con 
veyor receiving end, and folding means for folding an 
engaged foldable article while carried by a conveyor asso 
ciated with each of said upper two conveyors in such 
manner that said foldable articles are carried by each of 
said upper two conveyors into engagement therewith, said 
folding means comprising retractable means for lifting 
the leading edges of a conveyed article, ?xed anvil means 
disposed in the path of the leading article edge moving over 
said lifting means, movable clamp means movable against 
said anvil means, article detector means so located as to be 
engageable by the leading edge of a conveyed article 
moving over said anvil means, means responsive to said 
detector means for urging said clamp means against said 
anvil means and for lowering said retractable lifting means 
after said article detector means has been engaged by the 
leading edge of‘ a conveyed article, second article de 
tector means located in advance of said anvil means in 
the path of said conveyed article sensitive to disengage 
ment with the terminal edge of said conveyed article, 
means for removing said clamp means from engagement 
with said anvil means responsive to said disengagement 
whereby said clamp means is removed from said anvil 
upon disengagement of said article terminal edge with 
said second detector means, means for raising said re 
tractable means, the raising means also being sensitive 
to disengagement of the terminal edge of said conveyed 
article with said second detector means; and means oper 
atively connected with said latter raising means for regu 
lating the speed at which said retractable means are 
raised. 
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