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STACKM‘JG DEVICES 56R SHEET ARTLCLES 
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Grenoble (isere), France, a French joint-stock company 

Filed lune 28, 1963, Ser. No. 231,333 
7 Claims. (Cl. 271-1) 

This invention relates to automatic stacking machines 
for ?exible sheet'articles such as hides or skins. 

Hides or skins are frequently treated in a continuous 
process on endless conveyors by being disposed on the 
conveyor at the inlet end thereof so as to pass through 
successive treating stations. At the outlet end of the 
conveyor the hides or skins are stacked either on a flat 
supporting table or more generally on a pallet or horse 
and'it is frequently required that they be alternately 
disposed with the grain side up and with the ?esh side 
up, this being known as Marry stackingbecause adjacent 
hides are in grain side to grain side or flesh side to ?esh 
side contact. The automatic stacking device conveniently 
comprises a movable depositing member by means of 
which the successive hides or skins are fed so as to be 
properly positioned on the stack support. 
A ?rst dii?culty to be solved in such stacking machines 

is that the hides or skins are disposed more or less at 
random at the inlet of the conveyor. It is therefore 
impossible to synchronize the operation of the depositing 
member with the advance of the conveyor and some 
means must be devised to detect the arrival of the hides 
or skins at the outlet end of the conveyor and to time 
in correspondence the operation of the depositing mem 
ber. For instance the passage of each hide may be 
detected by feelers disposed a short distance upstream 
of the outlet end of the conveyor (such conveyor being 
generally made of parallel strings or cables through 
which the feelers may project) and the depositing mem 
ber may begin to operate a pre-determined time after 
actuation of the feelers by the incoming hide. 
Another di?iculty encountered is that hides or skins 

are articles of widely varying shapes and dimensions. 
If therefore the detector means and the delayed actuation 
of the depositing member have been so adjusted that a 
hide of average shape and dimensions be properly dis 
posed on the supporting pallet with its center of gravity 
substantially in registration with the midpoint or top line 
of the pallet, an abnormally long or short hide will be 
liable to slip and to fall to the ?oor. 

It has been proposed to separately detect the passage 
of the leading edge and of the trailing edge of each hide 
and to operate the depositing member in such a manner 
that a point situated midway between the leading and 
the trailing edge be deposited on the midpoint of the 
support. But this solution would only be correct if the 
hides were in the form of regular geometrical surfaces 
(as for instance of rectangles) and if they were disposed 
on the conveyor with one of their axes parallel to the 
longitudinal axis of the conveyor. Since these condi 
tions are not ful?lled, the center of gravity of the hide 
may widely differ from the midpoint deduced from the 
leading and the trailing edge thereof and therefore the 
stacking is not correctly effected. 

It is an object of the present invention to provide a 
machine which will obviate these disadvantages and which 
will stack regularly sheet articles such as hides or skins 
as they reach the outlet end of an endless conveyor ir 
respective of their varying shapes and/ or dimensions. 

In accordance with the present invention in a machine 
for stacking ?exible sheet articles of irregular shapes and 
dimensions which are fed by an endless conveyor of sub 
stantially transparent nature (as for instance by an end 
less conveyor made of spaced parallel strings, cables or 
the like), the article is caused to pass between a pair of 
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substantially adjacent light-emitting surfaces of substan 
tially equal luminosity and aera, disposed each side of a 
transverse line, each extending longitudinally along a dis 
tance at least equal to the length of the longest article 
to be stacked, and a pair of photo-electric cells respec- ' 
tively associated with each surface, a signal is derived 
from the said cells when they receive the same quantity 
of light, this meaning that the center of gravity of the 
article to be stacked is substantially situated on the 
above-mentioned transverse line, and this signal is used ' 
to cause delayed operation of the movable depositing 
member. 

. Of course in the absence of any article between the 
light-emitting surfaces and the cells, the latter receive 
an equal quantity ‘of light and in autmatic operation with 
out any attendant the device which compares the voltages 
received from the cells would emit a continuous spurious 
signal if no particular means were provided. Such means 
may preferably consist of an auxiliary detector which 
only permits effective operation of this comparing device 
when an article is present between the light-emitting sur 
faces and the cells. This auxiliary detector may be in the 
form of a narrow intermediate auxiliary light-emitting sur 
face disposed between the above-mentioned or main light 
emitting surfaces and associated with an auxiliary cell. 
The voltage emitted by this auxiliary cell may actuate a 
relay or the like which opens an appropriate electric cir 
cuit to render the automatic comparing device ineffective 
as long as the quantity of light received by the auxiliary 
cell exceeds a pre-determined limit. 
The movable depositing member is preferably in the 

form of a reciprocating carriage disposed under the out~ 
let end of the endless conveyor (which will be‘hereinafter 
designated as the main conveyor) and movable substan 
tially in parallel relation therewith, the said carriage sup 
porting an auxiliary conveyor which is permanently driven 
in the reverse direction with respect to the main conveyor 
and in such a manner that its absolute velocity, i.e. its 
velocity with respect to the stationary frame of the ma 
chine, remains always equal to the velocity of the main 
conveyor, irrespective of the displacements of the car 
riage. The carriage itself may be actuated in any appro 
priate manner, as for instance by a double clutch with 
reversing gearing, by a reversible electric motor, by a 
pneumatic or hydraulic ram, etc. _ 

In the annexed drawings: 
FIG. 1 is a digrammatical side view illustrating the 

main constituents of a stacking machine according to 
this invention. . 

FIG. 2 is a cross-section of a light-emitting surface 
with its associated parts. ' 

FIG. 3 is a plan view showng a hide at its passage on 
the light-emitting surfaces. . 

FIG. 4 is a general diagram of the electric circuits 
associated to the photo-electric cells. 
FIGS. 5 to 10 are simpli?ed side views showing the 

successive steps of a full operating cycle of the movable 
depositing carriage. 

FIG. 11 is a diagrammatical perspective view illustrat 
ing a possible embodiment of the carriage actuating mech 
anism. , . 

FIG. 12 is a diagram of the electric circuits which con— 
trol the double clutch of this mechanism. 

FIG. 1 shows the outlet end of the endless conveyor 1 
of a machine for the treatment of sheet articles such as 
hides and skins, this conveyor (which will be hereinafter 
referred to as thejrnain conveyor) beingformed of a 
large number of parallel endless strings or cables stretched 
between end drums such as 2. Close below the effective 
upper run of conveyor 1 and some what upstream of the 
end drum 2 are disposed three light-emitting surfaces 3, 4 
and 5'. Each surface such as 3 comprises a ?at box 6 
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(FIG. 2) having a rectangular horizontal contour with 
the inside painted in white, this box enclosing a number 
of tubular luminescent electric tubes 7 and being closed by 
a ground plate glass 8. These light-emitting surfaces ex 
tend transversely along the full width of conveyor 1. Sur 
faces 3 and 5, which form the main light-emitting surfaces 
of the machine, are disposed each side of surface 4 and 
they extend longitudinally along a length at least equal to 
half the length of the longest hide which may have to be 
stacked, while surface 4, or auxiliary light-emitting sur 
face, is quite narrow, its dimension in the longitudinal 
irection of conveyor 1 being negligible with respect to 

surfaces 3 and 5. A photo-electric cell is associated to 
each main or auxiliary light-emitting surface, these cells, 
referenced respectively 66, 6'7 and 68, being disposed above 
conveyor 1, each at the top of a light collecting hood 9, 
1G and 11. - 

When no hide is present between the light emitting sur 
faces 3, 4, 5 and the corresponding cells 66, 67, and 68, 
the main cells 66 and 68 (i.e. those corresponding to the 
main light-emitting surfaces 3 and 5) are equally illu 
minated and the auxiliary cell 67 (corresponding to the 
auxiliary light-emitting surface 4) is fully illuminated. 
When a hide such as 12 (FIG. 3) passes on the light 
emitting surfaces it succesisvely influences cells 66, 67 and 
63 by reducing the quantity or intensity of light received 
by each cell. When the hide is simultaneously on both 
main surfaces 3 and 5 (as illustrated in FIG. 3) the light 
received by cell 66 increases progressively (since the hide 
is leaving surface 3), while the light received by cell 68 
decreases progressively (the hide coming on surface 5). 
When both cells are equally illuminated the area of the 
portion of the hide which covers surface 3 is exactly equal 
to the portion thereof which covers surface 5, which means 
that the center of gravity of the hide, considered as a 
mere geometrical surface, is exactly situated on the trans 
verse line of symmetry of the illuminating unit, as in~ 
dicated at G, the in?uence of the quite narrow inter 
mediate auxiliary surface 4 being negligible. It may 
besides be remarked that if the portion of the hide which 
covers surface 4 is substantially rectangular, the presence 
of this auxiliary surface has no in?uence whatever on 
the position of point G. 7 Now a hide is generally of sub 
stantially uniform thickness and density, and therefore its 
center of gravity fairly corresponds with the center of 
gravity of its contour considered as a geometrical surface. 

It results from the above description that the passage 
of the center of gravity of the hide across the transverse 
axis of symmetry of the illuminating unit may be detected 
by the equality of the voltages emitted by the main cells 
66 and 68, and by a simultaneous substantial reduction 
of the voltage from the auxiliary cell 67. 
FIG. 4 illustrates an arrangement of electric circuits 

whereby a signal may be derived from the above opera 
tion of cells 66-68. The main cells 66 and 68 act in one 
and the other direction on an ampli?er 13 which emits a 
resultant outlet voltage proportional to the difference be 
tween the inlet voltages received from cells 66 and 68. 
This resultant voltage is applied to a polarized relay or 
galvanometer 14 the movable member 15 of which forms 
a contact cooperating with two ?xed contacts 16 con 
nected with the coil of a relay 17 having its contacts nor 
mally closed. This relay is inserted in an electric line 18 
which is connected with a registering device or memory 
19. In line 18 is inserted another relay 20 the coil of 
which is energized by the auxiliary cell 67. This relay is 
also of the type having its contacts normally closed and 
it is further so arranged that it is only actuated (i.e. that 
its contacts are only open) when cell 67 is almost fully 
illuminated. This may be obtained in any appopriate 
manner, as for instance by properly adpusting its biassing 
spring, or by inserting a Zener diode in series with its coil. 

In the absence of any hide between the auxiliary light 
emitting surface 4 and the auxiliary cell 67, the latter is 
fully illuminated, relay 20 is therefore open and no voltage 
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can reach memory 19. As to the main cells 66 and 68, 
they are fully and equally illuminated and therefore the 
movable member or contact 15 is at the neutral position 
between contacts 16. Relay 17 is unenergized and its. 
contacts are closed. When the leading edge of an in 
coming hide such as 12 (FIG. 3) reaches the ?rst main 
light-emitting surface 3, the main cells 66 and 63 are no 
more equally illuminated, the movable contact 15 deviates 
and engages one of the ?xed contacts 16 so that relay 
17 is energized and that it opens its contacts. When the 
leading edge of hide 12 reaches the auxiliary surface 4, 
the voltage emitted by the auxiliary cell 67 is substantially 
reduced and therefore relay 2t) closes its contacts, but 
memory 19 cannot receive any current from line 18 since 
the contacts of relay 17 are open. But when the center 
of gravity G of hide 12 passes across the transverse line 
of symmetry of the illuminating unit the voltages emitted 
by the main cells 66 and 68 are momentarily equal, the 
movable contact 15 of galvanometer 14 returns to its neu 
tral position (or more exactly it moves from one ?xed 
contact 16 to the other one and therefore passes through 
the neutral position) and relay 17 being unenergized, its 
contacts close for a short time. Memory 19 thus receives 
a current pulse. This memory is so arranged as to start 
a movable depositing carriage, still to be described, a pre 
determined time after it has received such a pulse. 
The horizontally movable depositing carriage 21 is dis 

posed immediately below the outlet end of conveyor 1, 
this carriage being guided by appropriate guides, not illus 
trated. Carriage 21 supports an auxiliary conveyor 22 
which may be formed, as the main conveyor 1, of a num 
ber of parallel strings stretched between end drums 23 
and 24, though it may be of any appropriate form. The 
end drum 23 which. is upstream with respect to the main 
conveyor 1 (i.e. the left-hand end drum in FIG. 1) has 
a lateral sprocket 25 which cooperates with an endless 
chain 26 which passes on a sprocket 27 carried by the 
corresponding end of the end drum 2 of the main conveyor 
1, on a returning sprocket 28 supported .by the frame of 
the machine (not illustrated) and ?nally on a second 
returning sprocket 29 supported by carriage 21 itself. 
Sprockets 25 and 27 have the same number of teeth and 
of course the same diameter. 

It will be understood that assuming that carriage 21 is 
at a standstill, the sprocket 25 of the end drum 23 of the 
auxiliary conveyor 22 rotates at the same speed as the 
sprocket 27 of the end drum 2 of the main conveyor 1. 
If both end drums 2 and 23 have the same diameter, the 
linear velocity of the auxiliary conveyor 22 will be exactly 
equal to that of the main conveyor 1, but in the reverse 
direction. Alternatively sprockets 25 and 27 could have 
different number of teeth provided the ratio of the num 
bers of drums 23 and 2 be equal to the ratio of these diam 
eters. When carriage 21 moves, this equality of the linear 
velocities of conveyors 22 and 1 is not perturbed provided 
the velocity of conveyor 22 is considered with respect 
to the stationary frame of the machine (absolute velocity) 
and not with respect to the movable frame of the carriage 
(relative velocity). It is clear for instance that if con 
veyor 1 is at standstill (velocity Zero), the absolute veloc 
ity of conveyor 22 will be zero whatever may be the move 
ment of the carriage. 

It is now possible to describe the general operation of 
the stacking machine before going into the details of its 
controlling and actuating devices. 
The beginning of an operating cycle may for instance 

correspond to the position diagrammatically illustrated in 
FIG. 5. The depositing carriage is at standstill at the 
right-hand end of its stroke with its left-handend drum 
23 slightly upstream of the end drum 2 of the main con 
veyor 1 (the term upstream being used here with reference 
to the main conveyor). The stacking pallet or horse 30 
is in position to receive the hides in ?esh side to flesh side 
contact. In practice this pallet is mounted on a wheeled 
carriage and its proper position is carefully indicated on 
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the floor or is determined by positive positioning means 
such as lateral guides and transverse abutments. 
When a hide 12 reaches the outlet end of the main con 

veyor 1, it passes on the auxiliary conveyor 22 which 
moves it towards the left (i.e. upstream with respect to 
the main conveyor) until it hangs vertically from the left 
hand end drum 23, as shown. At an appropriate time car 
riage 21 is started by the above-described memory ll? of 
PEG. 4 to effect its stroke towards the left and the hide 
is ‘progressively deposited on horse 36;, as indicated in 
FIG. 6. It is to be observed that the regular transfer 
of the hide 12 from the main conveyor 1 onto the auxiliary 
conveyor 22 is only possible because the absolute veloc- > 
ities of both conveyors are equal. Further the advancing 
speed of the depositing carriage 21 should be lower than 
the absolute velocities of both conveyors, since otherwise 
the relative velocity of the auxiliary conveyor 22 with 
respect to its supporting carriage 21 would'be negative 
(i.e. directed towards the right) and the hide would hang 
and fall from end drum 24. 

It is to be noted that the side of the hide which rests 
on the stacking horse 3% is the same as that which was 
on the main conveyor 1. In other words the hide has 
not been inverted. 
When the hide has thus been deposited, carriage 21 con 

tinues its stroke and stops at the position shown in FIG. 7, 
for which its right-hand end drum 24 is just slightly down 
stream of the end drum 2 of the main conveyor (the term 
downstream being here again used with reference to the 
main conveyor). 
When another hide 12' reaches the outlet end of the 

main conveyor 1, it is again transferred onto the auxiliary 
conveyor 22 on which it moves upstream with respect to 
the main conveyor 1, i.e. towards the left, as illustrated 
in FIG. 7. The hide 12' therefore reaches end drum 23 
and it hangs therefrom as indicated in FIG. 8. The car 
riage is then again started by the memory 19 to effect 
its stroke towards the right and the hide is regularly de 
posited on the horse or pallet 39, as indicated in FIG. 9. 
The depositing carriage stops when it reaches its initial 
position, as indicated in FIG. 10 (which is to be compared 
with PEG. 5). The side of hide 12’ which rests on horse 
30 (or more exactly on the previously stacked hide 12) 
is the side which was facing upwardly on the main con~ 
veyor 1. In other words the hide 12’ has been inverted 
and the successive hides will be stacked in grain to grain 
and ?esh to flesh contact. ' , 

It is further to be noted that proper operation requires 
that the depositing carriage 21 moves at a sufficiently 
high speed since otherwise the hide would fall from the 
end drum 23 before reaching the stacking horse 3d. 
Carriage 21 should therefore be driven alternately at a 
low speed towardsthe left and at a high speed towards 
the right. 

FIG. 11 diagrammatically illustrates a possible driving 
mechanism for this purpose. A shaft 31 is connected in 
any appropriate manner with the main conveyor 1 or with 
the driving gearing thereof. Shaft 31 has a bevel pinion 
32 which meshes with two opposed bevel gears 33 and 34 
carried by alined shafts 35 and 36. On each shaft 35 
or 36 is mounted a sprocket wheel, respectively 37, 33, 
connected by a chain 39, 4% with another sprocket wheel 
40, 41, wheels 44} and 41 being loosely mounted on a 
common shaft 43. Shaft 43 supports a double clutch 
44, as for instance of the electromagnetic type, by means 
of which wheels 4t) and 41 may be selectively coupled 
with shaft 43. Shaft 43 has a pinion 45 which meshes 
with a rack 46 carried by the depositing carriage 21. 

It will be apparent that the double clutch 44 permits 
to drive carriage 21 in one or the other direction at two 
different speeds, as determined by the relative diameters 
of sprockets 37-41 and 38-42. 
FIG. 12 shows an embodiment of a device to control 

operation of carriage 21. The memory 19 of FIG. 4 
has ‘been illustrated as in the form of an endless member 
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capable of registering signals emitted by the relay 17 of 
‘FIG. 4. Memory 19 may for instance be formed ofa 
drum carrying an annular row of needles which are fric 
tionally slidalole in longitudinal holes of the drum. This 
‘form of mechanical memory being conventional in the 
art, it has not ‘been described nor illustrated in greater de 
tails. In FIG. 12 reference numeral 19 may be consid 
ered as designating a portion of the drum, the needles 
‘being- not illustrated. Reference numeral 43 indicates the 
solenoid which pushes the needles longitudinally with 
respect to the drum (i.e. downwardly in FIG. 12) under 
control of relay 17 of FIG. 4 so as‘ to register in the 
memory (i.e. on the drum) the pulses received from the 
said relay. Reference numerals 49 and 5t} designate two 
successive needle feeler switches respectively correspond 
ing to the upstream and to the downstream stroke of 
carriage .21 (upstream and downstream referring to the 
movement of the main conveyor 1). vEach feeler switch 
closes an electromagnetic switch or contactor switch, re 
spectively 51, 52, which in turn controls one of thecir 
cuits of the double clutch 44. In order to avoid that 
both circuits of clutch 44 be simultaneously energized, 
each contactor switch comprises an auxiliary contact 53, 
54 inserted in the actuating circuit of the other contactor 
switch so as only tobe closed when the ?rst contactor 
switch is open, in such a manner that when once a con 
tactor switch such as 5'1 is closed, the other one 52 can 
not be closed before the ?rst one has returned to the 
open position. \Contactor switches 51 and 52 are'of the 
self-retaining type and in their retaining circuit 55, re 
spectively 56, is inserted a normally closed end switch 
57, 58 actuated by carriage 21 when same reaches the 
end of one of its strokes. 

' There is further provided a‘ restoring device 59 (such 
as a stationary cam surface) which returns the needles 
of the memory drum 1-9 to their inoperative position. 
Drum 1-9 may be rotated in any appropriate manner, 

as for instance by a separate constant speed motor, but 
it is preferable'to derive its drive from the machine it— 
self, as for instance from the end drum 2 of the main 
convey-or l, in order that its rotational speed be always 
‘proportional to the linear speed of the conveyors. 

Supposing that the depositing carriage 21 is at its left 
’hand end stroke, it maintains switch 57 at the open posi 
tion and therefore feeler switch 49 cannot close con. 
tactor switch '51. When a hide passes on the illuminating 
unit, relay 17 of FIG. 4 registers its passage in memory 
19 by causing solenoid 48 to displace one or several suc— 
cessive needles thereof. These needles thereafter actu 
ate feeler switch 49 but, as above explained, this actua 
tion has no elfect on contactor switch 51, switch 57 be 
ing open. ‘But when the ?rst needle displaced by sole 
noid 48 reaches feeler switch 5%, the latter closes contac 
tor switch 52 which in turn actuates the double clutch 44 
in such a manner as to displace carriage 21 towards the 
right at the proper speed. At the end of its stroke car 
riage 21 opens switch 56 and therefore returns contactor 
switch 52 to the open position. When the passage of 
the next hide is registered in memory 19, switch 57 will 
be closed and switch 53 will be open. Fee er switch 49 
will therefore be effective while feeler switch 5% will be 
inetfective. ‘When the ?rst needle displaced by solenoid 
48 reaches feeler switch 49, the latter will close con 
tactor switch 51 and carriage 21 will move towards the 
left untilrit opens switch 57 at the end of its stroke. 

It will be observed that the time elapsed between pas 
sage of the center of gravity of the hide on the illuminating 
unit, as indicated in FIG. 4, and the starting of the deposit 
ing carriage 21 may be adjusted at will for each stroke of 
the carriage by merely displacing feeler‘ switches 49 
‘and/or 50 with respect to the memory drum or carrier 
19. The displacements of the carriage may thus be so 
timed that the center of gravity of the hide be always dis 
posedon the top of horse or pallet so whatever may be 
the shape or dimensions of the hide since the signal reg 
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istered in memory 19 corresponds to passage of the cen 
ter of gravity of the hide across a ?xed transverse line 
of the frame. 

It will be observed that the device of FIG. 12 may op 
erate with any kind of memory and with any kind of 
carriage driving gear, the double clutch of FIG. 11 be 
ing only illustrative of one of the many possibilities of 
the present invention. 
For instance the driving shaft 43 of FIG. 11 could be 

connected by gears, pulleys or otherwise with a reversi 
ble two speed electric motor, contactor switches 51 and 
52 being so arranged as to actuate this motor respective 
ly in one direction at a ?rst speed and in the reverse di 
rection at the other speed. 
The pinion-and-rack gearing 4546 of ‘FIG. 11 could 

be replaced by a drum on which would be wound in one 
and the other direction the ends of an endless cable, belt 
or like ?exible member attached to the carriage and ap 
propriately guided by idle pulleys. Alternatively the 
‘carriage could be attached to an endless belt stretched 
between two end pulleys, one of the latter being driven 
by a reversible two~speed motor, or by a double clutch 
such as clutch 44 of FIG. 11. 

In another embodiment the depositing carriage 21 
could be reciprocated by a pneumatic or hydraulic ram 
to the ends of which ?uid under pressure would be sup 
plied through two electromagnetic valves controlled by 
contactor switches 51 and 52 of FIG. 12. The advancing 
speed could be adjusted by pressure regulators or throt 
tling members respectively associated with each valve. 
'Each valve would be double in order that when actuated 
it would inject ?uid under pressure into one end of the 
vram and at the same time connect the other end with an 
exhaust line. 

I claim: 
1. A machine for stacking opaque ?exible sheet ar 

ticles, such as hides and skins, comprising a main end~ 
less conveyor with a substantially flat article-carrying 
portion having a ?rst side and a second side and an out 
let end, and being at least in part transparent to light in 
the vicinity of said outlet end, said articles being disposed 
at random on one of said ?rst and second sides of said 
article-carrying portion of said main conveyor to be car 
ried thereby towards said outlet end at a given linear 
speed; two stationary main light—emitting surfaces dis 
posed on the ?rst side of said article-carrying portion of 
said main conveyor in the vicinity of the outlet end there 
of and extending across the full width thereof substan 
tially symmetrically with respect to a line transverse to 
said article-carrying portion of said main conveyor and 
close to said line so as to illuminate the articles carried 
by same, said surfaces having a substantially uniformly 
‘distributed luminosity and said surfaces each having a 
dimension longitudinally of said article-carrying portion 
of said main conveyor at least equal to half the maximum 
length of the articles to be stacked; two main photo 
electric cells disposed on the second side of said article 
carrying portion of said main conveyor, each to receive 
light substantially from one only of said main light 
emitting surfaces; comparing means to compare the volt 
ages emitted by said main photo-electric cells and to de 
duce from such comparison the passage across said trans 
verse line of the approximate center of the surface of 
an article carried by said main article-carrying portion of 
said main conveyor between said main light-emitting sur 
faces and said cells; a stacking support disposed in the 
vicinity of the outlet end of said article-carrying portion 
of said main conveyor and on which the articles carried 
by said conveyor are to be stacked; depositing means to 
receive the articles from the outlet end of said article 
carrying portion of said main conveyor and to deposit 
same on said support; driving means to drive said deposit 
ing means; and means to actuate said driving means a 
pre-determined time after said comparing means have 
detected passage of the approximate center of the surface ‘ 
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of an article across said transverse line to. substantially 
regularly stack same on said support. 

2. In a machine as claimed in claim 1, means to de 
tect the presence of an article between said main light 
emitting surfaces and said main photo-electric cells to 
avoid spurious operation of said depositing means under 
the action of said comparing means in the absence of 
any article on said article-carrying portion of said main 
conveyor between said main light-emitting surfaces and 
said main photo-electric cells. 

3. In a machineias claimed in claim 1, an auxiliary 
light—emitting surface disposed between said main light 
emitting surfaces, said auxiliary surface extending sub 
stantially across the full width of said article-carrying 
portion of said main conveyor and being of small dimen 
sion with respectto said main surfaces longitudinally 
of said main conveyor, and said auxiliary surface being 
disposed on one of said ?rst and second sides of said 
article-carrying portion of said main conveyor; an aux 
iliary photo-electric cell disposed on the other side of 
said article-carrying portion of said conveyor to receive 
light substantially exclusively from said auxiliary light 
emitting surface; and means under control of voltage 
from said auxiliary photo-electric cell to prevent said 
driving means from being actuated when the voltage from 
said auxiliary cell exceeds a pre-determined limit. 

4. In a machine as claimed in claim 1, said depositing 
means comprising a carriage reciprocatable under said 
article-carrying portion of said main conveyor in the 
vicinity of the outlet end thereof and substantially in 
parallel relation thereto; an auxiliary endless conveyor 
supported by said carriage; and means to move said aux 
iliary conveyor at an absolute linear speed equal to the 
linear speed of said article-carrying portion of said main 
conveyor and in the reverse direction with respect thereto 
independently of the movement of said carriage. 

5. A machine for stacking opaque ?exible articles 
such as hides and skins, comprising a main endless con 
veyor with an article-carrying portion having an outlet 
end, said articles being disposed at random on said article 
carrying portion of said conveyor to be carried thereby 
at a given linear speed; a depositing carriage reciprocat 
able under said article-carrying portion of said main 
conveyor in the vicinity of the outlet end thereof and in 
substantially parallel relation thereto; an auxiliary end 
less conveyor supported by said carriage, said auxiliary 
conveyor also having an article-carrying portion; means 
to move said article-carrying portion of said auxiliary con 
veyor at an absolute linear speed equal to the linear speed 
of said article-carrying portion of said main conveyor and 
in the reverse direction with respect thereto independent 
ly of the movement of said carriage; ?rst carriage driving 
means to cause said depositing carriage to effect a ?rst 
stroke in the reverse direction with respect to the move 
ment of said article~carrying portion of said main convey 
or at a speed lower than the linear speed thereof; second 
carriage driving means to cause asid depositing carriage 
to effect a second stroke in the same direction as the 
movement of said article-carrying portion of said main 
conveyor at a speed higher than the linear speed there 
of; means to detect the passage of the approximate 
center of the surface of an article across a line transverse 
to said article-carrying portion of said main conveyor 
and situated at a distance upstream of the outlet end 
thereof; and means to alternately actuate said ?rst car 
riage driving means and said second carriage driving 
means a pre-determined time after passage of the ap 
proximate center of the surface of an article across said 
line. ‘ 

6. An apparatus to detect the passage of the approxi 
mate center of the surface of an opaque ?exible sheet 
article moving across a substantially linear path across a 
stationary line transverse to said path, comprising two 
stationary main light-emitting surfaces disposed on a 
?rst side of said path, symmetrically with respect to said 
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line and close to same, and extending across the full 
width of said path in such manner that said article fully 
passes in front of them, each of said surfaces having a 
dimension longitudinally of said path at least equal to 
half the length of said article, and said surfaces further 
having a substantially uniformly distributed luminosity; 
two photo-electric cells disposed on the second side of 
said path each to receive light from one only of said 
light-emitting surfaces; and means to compare the volt 
ages from said cells during passage of said articles in 
front of said light-emitting surfaces. 

7. A method to detect the passage of the approximate 
center of the surface of a moving opaque ?exible sheet 

10 

article across a line transverse to the path thereof which , 
comprises, the steps of passing a sheet article in front of 
two spaced light-emitting surfaces both located on one 
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side of said sheet article; detecting the light emitted by ' 
each of said light-emitting surfaces which pass to the 
other side of said sheet article; comparing the light emit 

~10 
ted which passes to the other side from one light-emitting 
surface wtih the light emitted which passes to the other 
side from the other light-emitting surface; and ascer 
taining the moment when the light emitted which passes 
to the other side from both surfaces are the same. 
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