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The invention relates to timing devices and arrange 
ments for timing a machine operation on an article car 
ried on a conveyor. 

Particular application for the invention is found in 
timing the folding operations in laundry folding machines 
of the kind having a moving conveyor situated to receive 
laundry articles as they issue from an ironer. In such 
machines the articles (usually "flat-work' such as sheets, 
towels etc.) may be folded in one or both of two ways. 
in the first way the leading edge of the article may be 
clamped between a pair of jaws, either before or after it 
reaches the conveyor, and the jaws are raised to allow 
the remainder of the article to be carried forward on the 
conveyor. The jaws are then opened to drop the held 
edge, usually so that it falls on the trailing edge of the 
article which is thereby folded in half. 
The second way of folding is by tucking the article 

across its width at a predetermined line (half way along 
the article for folding in half) and inserting the tuck be 
tween two contacting rollers which rotate and draw the 
article through. 

Since the conveyor moves rapidly and the folds are re 
quired to be made with an accuracy of 1% or so the tim 
ing of the clamping of the jaws or the operation of the 
tucking device is critical. These machine operations can 
be initiated by photo-electric devices or mechanical micro 
switches in the conveyor bed and responsive to the pas 
sage of the article to be folded. It is inconvenient, how 
ever, to arrange these devices at the place where the fold 
ing operation is to be performed. Thus it is desirable to 
arrange a switch device ahead of the folding position and 
have a delay between the actuation of the Switch device 
and the operation of the folding device. Timing delay 
devices hitherto proposed for this purpose have included 
electronic and electro-mechanical devices which have been 
complex, unreliable and suffered from the further disad 
vantage that the delay was not related to the article speed. 
Thus unless complicated precautions were taken to en 
sure a constant machine speed despite variable loading, 
errors resulted. One object of the present invention to 
overcome these disadvantages. 
Where, in the second-mentioned way of folding articles, 

the lengths of the articles to be folded are unknown and 
may vary from one to the next it is necessary to determine 
the appropriate delay in accordance with the length of the 
article. The present invention further seeks to provide 
a simple device for performing this additional function, 
the use of which does not necessitate extensive measures 
to stabilise the speed of the conveyor. 

According to one aspect of the invention there is pro 
vided a timing device for timing a machine operation on 
the half-way point of an elongate article of unknown 
length carried on a conveyor wherein there are two sen 
sors, one being adapted to give an output signal in re 
sponse to the passage past one point of the trailing edge 
of the article, and the other sensor being adapted to give 
an output signal in response to the passage past another 
point, further along in the direction of travel of the article, 
of the leading edge of the article, the device comprising 
first and second drive members driven to rotate in syn 
chronism with the conveyor; first and Second engagement 
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members engageable respectively and independently with 
the peripheries of the first and second drive members to 
be driven in the same direction as each other, the second 
engagement being driven by the second drive member at 
twice the speed of the first engagement member when 
driven by the first drive member; means for engaging the 
first engagement member with the first drive member in 
response to the first occurring of two signals, thereby 
moving the first engagement from a rest position, the sec 
Ond engagement member being then entrained with the 
ond engagement member being then entrained with the fir 
first so as to be driven at the same speed thereby; means 
for engaging the second engagement member with the sec 
ond drive member in response to the second occurring of 
Said two output signals, and simultaneously disengaging 
the first engagement member from the first drive member, 
the first engagement member thereby returning to its rest 
position; and a switch arranged to be actuated by the sec 
ond engagement member, when driven far enough, to 
initiate said machine operation. 

Although the invention may be applied to machine op 
erations other than laundry folding a preferred applica 
tion of the invention is to laundry folding. 

According to a further aspect of the invention a timing 
device arrangement for folding laundry articles comprises 
a conveyor having a belt which is carried forward over 
the top and back beneath a conveyor drum at one end of 
the conveyor; a pair of folding rollers having horizontal 
axes, arranged one above the other in contact with each 
other so as to rotate in opposite directions and disposed 
first beyond said end of the conveyor and slightly below 
the level of Said drum; a horizontal set of fingers opposite 
the junction of the folding rollers; a solenoid arranged to 
project the fingers between the rollers on energisation; 
first and second switches arranged near the upper run of 
the conveyor to be actuated respectively by the passage of 
the trailing edge and the passage of the leading edge of 
the article to be folded, the second switch being nearer 
said end of the conveyor than the first, each switch giving 
an output on actuation; first and second drive members 
driven to rotate in synchronism with the conveyor; first 
and second engagement members engageable respectively 
and independently with the peripheries of the first and 
Second drive members to be driven in the same direction 
as each other, the second engagement member being 
driven by the second drive member at twice the speed of 
the first engagement member when driven by the first 
drive member; means for engaging the first engagement 
member with the first drive member in response to the 
first occurring of said output signals, thereby moving the 
first engagement member from a rest position, the second 
engagement member being then entrained with the first 
So as to be driven at the same speed thereby; means for 
engaging the Second engagement member with the sec 
ond drive member in response to the second occurring of 
said output signals and simultaneously disengaging the 
first engagement member from the first drive member, the 
first engagement member thereby returning to its rest posi 
tion; and a Switch arranged to be actuated by the second 
engagement member, when driven far enough, to energise 
said solenoid, the arrangement being such that the article 
is conveyed over said end of the conveyor to fall between 
the fingers and the folding rollers and actuation of the 
solenoid is effected so that the half-way point of the article 
is tucked by the fingers between the folding rollers and 
the article is drawn therethrough. 

Preferably the or each drive member is a wheel 
mounted with its axis horizontal and on engagement with 
the wheel the respective member is moved upwards, the 
or each engagement member being substantially a sector 
of a disc pivoted at the disc centre about a horizontal 
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axis, the arcuate edge of the engagement member being 
engageable with the edge of the respective wheel. 

Conveniently the or each engagement member is car 
ried on a lever arm pivoted at one end and coupled at 
the other end with operating means operable to pivot the 
arm and thereby engage the engagement member with 
the or each respective drive member. Said operating 
means may be hydraulic or pneumatic, comprising a cyl 
inder and piston, but is preferably a Solenoid. 
The second drive member has preferably twice the 

periphery and, when driven, twice the peripheral speed 
of the first. The two engagement members are prefer 
ably moved by the drive members upwards against their 
weight and the second engagement member is moved by 
the first by resting on a part or an extension thereof, 
the arrangement being such that on engagement of the 
second engagement member with the second drive mem 
ber the first engagement member is disengaged from the 
first drive member and allowed to drop. 

There follows a description of two embodiments of the 
invention made with reference to the accompanying draw 
ings, of which: 
FIGURES 1 and 2 are side and end elevations respec 

tively of a timing device according to the invention; and 
FIGURE 3 is a diagram showing further parts, in addi 

tion to those of FIGURES 1 and 2, of an arrangement 
according to the invention. 
FIGURES 1 and 2 show a timing device which ensures 

that a machine operation is effected on the half-way point 
of an elongated article. The device is similar to the 
FIGURE 1 device but has two engagement members 
constituted by two resin-bonded fabric board members 
1a, 1b, each shaped substantially as a sector of a circle, 
pivoted about a common axis passing through the centers 
of the circles on which axis lie respective pivots 2a, 2b. 
Engagement members a, b are carried respectively on 
lever arms 3a, 3b which are pivoted respectively at 4a, 
4b and coupled at their other ends through springs Sa, 
5b with solenoids 6a, 6b. On energization of the respec 
tive solenoid member 1a or ib is drawn against the edge 
of a drive member constituted by a wheel 7a or 7b respec 
tively, the two drive member wheels being mounted on 
a common axis to rotate together in the direction shown 
by the arrow in synchronism with the conveyor with 
which the device is associated, being geared thereto. The 
conveyor is shown schematically at C and the gearing 
at G. Wheel 7b is twice the diameter of wheel 7a and 
member 1b is correspondingly slightly smaller in radius 
than member 1a. A microswitch 8a is arranged at the 
upper end of the path of member 1b so that it is actuated 
by contact therewith. The starting point for the mem 
bers 1a and 1b is determined by an adjustable stop. 9a on 
which they normally rest. 
On energisation of solenoid 6a member 1a engages 

wheel 7a and is drawn upwards and the arrangement is 
such that member 1b is also drawn upwards at the same 
rate. This is effected by a laterally extending pin 10 
mounted in member a and accommodated in a recess 
11 in member 1b. This arrangement is not reciprocai in 
that if solenoid 6b is energised only member 1b is drawn 
upwards, and this at twice the speed that member 1a is 
drawn upwards. 
A typical operating sequence for the arrangement of 

FIGURES 2 and 3 will be described in conjunction with 
its application to an arrangement for folding laundry 
articles in half, FIGURE 4 showing schematically the 
relevant parts of such an arrangement. With reference 
to FIGURE 4 the machine has a conveyor 12 continu 
ously moving in the direction indicated by the arrow on 
the conveyor wheel 13. The article 14 to be folded is 
allowed to roll off the conveyor and hang before two 
counter rotating and contacting rollers 15. When the 
half-way point of the article is mid-way between the 
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4. 
rollers 5 a solenoid 16 is energised to poke forward an 
appropriately positioned ticking plate 17 and thereby tuck 
the mid-line of the article between the rollers 15. The 
article is thereby drawn, folded, between the rollers. 
To effect the timing of energisation of Solenoid 16 for 

an article of unknown length the device of FIGURES 
2 and 3 is used in conjunction with two micro-Switches 
18, 19 situated over the conveyor and actuated respec 
tively by the passage of the leading edge and the passage 
of the trailing edge of the article. The spacing between 
switches 18 and 19 is half the maximum length of an 
article which the machine is designed to fold and the 
distance in the path of the articles from the Switch 18 to 
the folding part at plate 17 is as short as practicable. 
In an arrangement as shown where the articles come in 
part off the conveyor before folding this latter distance 
may be typically 6' and the distance between switches 
18 and 19 2 ft., thereby catering for articles of maximum 
length 4 ft.-usually 8 ft. sheets already folded in half. 
When the leading edge of the article passes switch 19 

nothing happens except that it is ensured that the circuitry 
is set for operation. Passage of the leading edge past 
switch 18 actuates this switch which thereby energises 
solenoid 6a (FIGURE 2). Members 1a and 1b move 
upwards at a speed proportional to the conveyor speed. 
When the trailing edge of the article passes switch 19 this 
switch is actuated and solenoid 6b energised and solenoid 
6a simultaneously de-energised thereby. Member 1b 
thus further proceeds upwards on its own at twice its 
former speed, still in proportion to the conveyor speed. 
Finally member ib strikes the microSwitch 8a which ener 
gises solenoid 16 and effects the folding operation. Sole 
noid 6b is de-energised and member 1b allowed to drop. 
The distance between stop. 9a and switch 8a is so adjusted 
that Solenoid 16 is energised as the half-way point of the 
article passes plate 17. 

Switches 18 and 19 and solenoids 6a and 6b are inter 
connected in Such a way that the first one which is actu 
ated energises solenoid 6a and the other one de-energises 
Solenoid 6a and simultaneously energises solenoid 6b (it 
being remembered that actuation of switch 19 is by the 
trailing edge and not the leading edge of the article). In 
this way the measuring and delay operation above de 
Scribed is effected even for articles which are less in length 
than the distance between switches E8 and 19. 
The interlocking of the members 1a and 1b by pin 10 

and recess 11 offers the advantage that member 1a can 
be dropped to its starting position before member 1b has 
finished the measuring and delay operation and thus be 
fore the article has been folded. This allows the meas 
urement of the next article by upward movement of mem 
ber 1a to begin even before the preceding article is folded 
and So allows for rapid processing of articles. When the 
folding operation has been initiated for the preceding 
article the member 1b is dropped only to the position 
of member ia and the measuring operation for the next 
article proceeds as normal. 
The invention is not restricted to the details of the fore 

going description with reference to the drawings. For 
example, the movable members need not be sector shaped 
but may be slides mounted to slide up the lever arms by 
contact with the rotary wheel. Interlocking in this case 
Inay be by an arm from one member projecting under 
neath the other. The lever arms need not be operated 
by Solenoids, but by hydraulic or pneumatic pistons and 
cylinders, the switch or trigger devices on the conveyor 
bed being appropriate to the system used, and the return 
of the members to the start position need not be by 
gravity but instead springs may be provided if it is desired 
to mount the members to move horizontally. The drive 
members may be constituted by, instead of wheels, mov 
ing belts. 
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I claim: 
1. A timing device for timing a machine operation on 

the half-way point of an elongate article of unknown 
length carried on a conveyor wherein there are two sen 
sors, one being adapted to give an output signal in re 
sponse to the passage past one point of the trailing edge 
of the article, and the other sensor being adapted to give 
an output signal in response to the passage past another 
point, further along in the direction of travel of the arti 
cle, of the leading edge of the article, the device com 
prising first and second drive members driven to rotate 
in synchronism with the conveyor; first and Second en 
gagement members engageable respectively and inde 
pendently with the peripheries of the first and second 
drive members to be driven in the same direction as each 
other, the second engagement member being driven by 
the second drive member at twice the speed of the first 
engagement member when driven by the first drive mem 
ber; means for engaging the first engagement member 
with the first drive member in response to the first occur 
ring of two of said output signals, thereby moving the 
first engagement member from a rest position, the second 
engagement member being then entrained with the first 
so as to be driven at the same speed thereby; means for 
engaging the second engagement member with the second 
drive member in response to the second occurring of said 
two output signals, and simultaneously disengaging the 
first engagement member from the first drive member, 
the first engagement member thereby returning to its rest 
position; and a switch arranged to be actuated by the 
second engagement member, when driven far enough, to 
initiate said machine operation. 

2. A timing device arrangement for holding laundry 
articles, the arrangement comprising a conveyor having 
a belt which is carried forward over the top and back 
beneath a conveyor drum at one end of the conveyor, a 
pair of folding rollers having horizontal axes, arranged 
one above the other in contact with each other so as to 
rotate in opposite directions and disposed just beyond said 
end of the conveyor and slightly below the level of said 
drum; a horizontal set of fingers opposite the junction 
of the folding rollers; a solenoid arranged to project the 
fingers between the rollers on energisation; first and sec 
ond switches arranged near the upper run of the conveyor 
to be actuated respectively by the passage of the trailing 
edge and the passage of the leading edge of the article 
to be folded, the second switch being nearer said end of 
the conveyor than the first, each switch giving an output 
on actuation; first and second drive members driven to 
rotate in Synchronism with the conveyor; first and second 
engagement members engageable respectively and inde 
pendently with the peripheries of the first and second 
drive members to be driven in the same direction as each 
other, the second engagement member being driven by 
the second drive member at twice the speed of the first 
engagement member when driven by the first drive mem 
ber; means for engaging the first engagement member 
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with the first drive member in response to the first occur 
ring of said output signals, thereby moving the first en 
gagement member from a rest position, the second engage 
ment member being then entrained with the first so as 
to be driven at the same speed thereby; means for engag 
ing the Second engagement member with the second drive 
member in response to the Second occurring of said out 
put signals and simultaneously disengaging the first 
engagement member from the first drive member, the first 
engagement member thereby returning to its rest position; 
and a Switch arranged to be actuated by the second 
engagement member, when driven far enough, to ener 
gise Said solenoid, the arrangement being such that the 
article is conveyed over said end of the conveyor to fall 
between the fingers and the folding rollers and actuation 
of the solenoid is effected so that the half-way point of 
the article is tucked by the fingers between the folding 
rollers and the article is drawn therethrough. 

3. A device as claimed in claim 1 in conjunction with 
a laundry folding machine, said machine operations being 
a folding operation performed on a laundry article car 
ried on a conveyor of the machine. 

4. A device as claimed in claim 1 wherein each drive 
member is a wheel mounted with its axis horizontal and 
on engagement with the wheel the respective member is 
moved upwards. 

5. A device as claimed in claim 4 wherein each 
tengagement member is substantially a sector of a disc 
pivoted at the disc centre about a horizontal axis, the 
arcuate edge of the engagement member being engageable 
with the edge of the respective wheel. 

6. A device as claimed in claim 5 wherein each en 
gagement member is carried on a lever arm pivoted at 
one end and coupled at the other end with operating 
means operable to pivot the arm and thereby engage the 
engagement member with each respective drive member. 

7. A device as claimed in claim 6 wherein each oper 
ating means is a solenoid. 

8. A device as claimed in claim 1 wherein the second 
drive member has twice the periphery and, when driven, twice the peripheral speed of the first. 

9. A device as claimed in claim 1 wherein the two 
engagement members are moved by the drive members 
upwards against their weight and the first engagement 
member has an extension thereon, the second engagement 
member being moved by the first by resting on a part or 
an extension thereof. 
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