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This invention refers to a method of restoring running 
webs in foil manufacturing machines, such as cellophane 
or other plastic foil-like material, as well as running paper 
web in paper making machines, and furthermore this in 
vention relates also to the equipment which enables to 
carry out this method. 
The expression “restoring” is to be intterpreted in sev 

eral senses, the ?rst of which includes that instance when 
during the process of manufacturing a foil such as paper 
in known paper making machines, a break is detected in 
the running paper web, that the continuity of the Web is 
restored, so that there will be no interruption in the 
continuous feeding and delivery of the manufactured 
paper towards the dry end. The second meaning of the 
above quoted expression is that instance when the Web 
is torn across its entire Width, in any stage of its manu 
facturing process in the paper making machine or related 
stacks. As a consequence of the last mentioned de?ni 
tion, it will be seen that it is also possible to start auto 
matically the manufacturing process With the equipment 
of the present invention. 
By “equipment” is to be understood the combination of 

a number of apparatus, which combination is capable of 
performing one or several functions. 

Although the invention will now be described with ref 
erence to the manufacture of paper, it will be apparent 
to those skilled in the art, that the'principle of the method 
may be applied to other foil producing machines with 
suitable ‘modifications in the equipment, for instance when 
reference is made to water ejecting nozzles as a type of 
cutting means for carrying out an incision in the paper 
paste web, upon the method applying say to cellophane 
manufacture, the cutting means will have to be of the 
blade type or of the electrode type. Since as such the 
adequate mechanical means for each art are known it is 
considered unnecessary to describe the method several 
times, once with regard to each art, but it will be sui? 
cient to refer to the paper manufacturing industry. Thus 
it being understood that reference to the Paper manu 
facturing industry only, has by no means a “limiting” 
character. 

Since as such the paper manufacturing process is well 
known, it is not deemed necessary to enter into speci?c 
details tliereabout, and it will be sufficient to state that 
such a process consists in preparing a pulp slurry which 
is fed onto a crosswise vibrating endless wire fabric band, 
where in successive steps by drainage, vacuum suction 
and pressing or couch suction or the like, the pulp slurry 
is gradually transformed into a paper paste web of ade 
quate cohesive quality, which is transferred from the 
Millspough suction couch to one or several couch suction 
press stacks and therefrom to drying stacks all of which 
have the purpose to gradually reduce the Water content 
of the web to thereby transform the latter into an endless 
paper foil. 

It is known that wherever the paper Web is trans 
ferred from one stack to another or from one cylinder or 
roll to another, that there is a danger that a break starts 
either at one of the two edges or at an intermediate por 
tion of the web. More particularly, the break starts 
where the web has to be separated from the ?rst support 
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to pass to the next. ‘Due to sticking properties of the 
torn portion of the Web on the cylinder and due to the 
tension to which the uninjured web is subjected, said 
break spreads towards the other edge, in the ?rst case 
and towards one or both edges in the second case, thereby 
producing a complete cross rupture of the Web, so that 
the reeling ‘stops and it is necessary to ?rst manually re 
feed the paper web again through the different stacks 
towards the reeling end and second to avoid the accumu 
lation of an enormous mass of paper at any intermediate 
stage principally at the portion where the rupture took 
place to prevent eventual damage to the machine. 

Hitherto it Was-necessary to have human observers at 
least those portions of the machine where most of the 
breaks took place. It is therefore an aim to replace 
human observers by automatic restoring equipment. 
Thus one concept on which the present invention is 

based is that wherever a break is detected in the Width of 
the paper Web, practically instantaneously at the height 
of the break line, a safety band is cut into the web at 
that edge portion which is opposite the initial break or 
tear, so that whilst said tear propagates, it cannot go fur 
ther than the adjacent edge of said safety band. Thus, 
the safety band will always maintain the continuity of 
the web towards the bobbin end and thereafter there is 
time to gradually restore the total width of the paper 
web. 

Also, the detecting and safety band cutting means can 
be automatically coupled with the width restoring means, 
whereby the entire arrangement becomes automatic. 

In every paper making machine there is at least one 
portion Where the paper Web passes unsupported along a 
rather long path through the air. It may be that in those 
long air gaps the excessive tension to which that small 
safety band is ‘then subject to may tear the same. Thus, 
in a further development of the above concepts, automatic 
pneumatic ejector means are located below the safety 
band portion which are able to automatically blow the 
new start of the safety hand back into the next stack. 

Finally it will be apparent that the automatic pneumatic 
ejector means may be provided at any or all the begin 
nings of an air gap portion and always in the vicinity of 
the safety band section, so that the paper manufacturing 
process may be started automatically using the above de 
scribed combination. 

In addition similar automatic ejector means or other 
transport may be provided at the scrapers of the ‘different 
press rolls, drier drums, et-c., to prevent an excessive ac 
cumulation of paper residue from falling back into the 
pertinent stack. 

All the foregoing concepts amongst others which will be 
later seen can be considered as further developments of the 
?rst mentioned concept to reach to a fully automatic oper 
ating equipment. 

It should be pointed out that in the known paper making 
machines between the vacuum boxes and the suction 
couch a hand operable movable water ejector nozzle is pro 
vided which constantly ejects water and which may be 
hand guided across the entire width of the Web, and which 
is used during starting operations, as is well known to those 
skilled in the art. ‘ 
)By “starting operation” is to be understood any new 

start including those previously referred to as “refeeding.” 
Prior ‘art arrangements have been unable to guarantee a 

constant web feeding throughout the entire length of the 
paper making machine‘, since there are no means provided 
for an instantaneous formation of a safety band which will 
actually ensure that no tear {can escape. In addition such 
equipment cannot detect and successfully repair any tear 
occurring at any other :air gap and in the most modern 
machines it so happens that the tears usually occur in the 
?rst stack of press rolls. 
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It is known to those skilled in the art that the prior art 
mechanical arrangement further requires a lot of space. 

Thus, the present invention refers to a method of resort 
ing a running foil-like web when a break starts during the 
manufacturing process thereof, said method consisting in 
the steps of detecting the break and simultaneously acting 
on at least one stationary cutting means arranged substan 
tially on the tear line of the break and adjacent to that edge 
of the web which is spaced away from said break, to 
thereby form a safety band outside the tearing zone in the 
web, which safety band is substantially always capable‘ 
of continuing towards the ?nishing end, and thereafter op 
erating behind the tear line and crosswise to the web a 
movable cutting means from the inner edge of the safety 
band towards the ‘opposite edge of the web to restore the 
entire width of the web. 

‘Expressing the above with regard to paper manufacture 
it may be stated that the present invention refers to a 
method of restoring running paper web in paper making 
machines when a {break starts during the manufacturing 
process thereof, said method consisting in the steps of de 
tecting the break and simultaneously acting on at least 
one stationary cutting means arranged substantially on the 
tear line of the break and adjacent to that edge of the paper 
web which is spaced away from said break to thereby form 
a safety ban-d outside the tearing zone, which safety band 
is substantially always capable of continuing towards the 
dry end of the paper making machine, and thereafter op 
erating behind the tear line and crosswise to the web a 
movable cutting means from the inner edge of the safety 
band towards the opposite end of the web to restore the 
entire width of the web. 

In a preferred way of carrying out the method of re 
storing running paper web in paper making machines when 
a break starts during the manufacturing process thereof, 
the method consists in the steps of detecting the break and 
simultaneously acting on at least one stationary water 
ejector nozzle arranged substantially on the tear line of 
the break and adjacent to that edge of the paper web which 
is spaced away from said break to thereby form a safety 
band outside the tear zone, which safety band is substan 
tially always capable of continuing towards the dry end of 
the paper making machine, and thereafter operating be 
hind the Millspough suction couch and crosswise to the 
web a movable water ejector nozzle from the inner edge 
of the safety band towards the opposite edge of the web 
to restore the entire width of the web. 

Analyzing the invention from its structural viewpoint the 
former refers to an equipment for restoring running web 
in foil manufacturing machines, comprising a plurality 
of air gaps where the foil has to be transferred from 
one supporting means to the next, each air gap including 
a watching and commanding station to watch the integrity 
of the foil and stationary safety band cutting means to he 
commanded by said commanding station and arranged 
adjacent said air gaps and on said one supporting means, 
said stationary safety band cutting means being capable 
of cutting -a safety band on each side of said foil ad 
jacent to its edges, and at :least one movable foil crosswise 
cutting means arranged before the ?rst air gap for re 
storing the total width of said foil. 

Finally the invention includes the electric system of the 
equipment for restoring running paper web in paper man 
ufacturing machines having a web end and a reeling end, 
the electric system thereof comprising detecting means 
having for example at least one pair of photoelectric means 
for independently scanning spaced apart zones of said 
paper web and for independently starting the operation of 
a pair of independently operated movable cutting means 
each including a movable water ejector nozzles, an electric 
motor and an electromagnetically operated check valve for 
controlling the ejection of water through said movable 
Water ejector nozzles and a plurality of spaced apart and 
lengthwise aligned with regard to the running paper web 
stationary nozzles each having an electromagnetically 
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4 
operated check valve and being controlled thereby, a ?rst 
electric triggering means for each of said photoelectric 
means, a blocking arrangement, each of said first electric 
triggering means being related to the other ?rst electric 
triggering means through said blocking arrangement so 
that when one of said ?rst electric triggering means he 
comes operative it blocks the other of said ?rst electric 
triggering means, a plurality of adjustable time delay de 
vices, other electric triggering means, a common connec 
tion for both of said ?rst electric triggering means to ener 
gize said plurality of adjustable time delay devices each 
connected through one of said other electric triggering 
means to one of said pairs of electromagnetically operated 
check valves of said pairs of stationary nozzles, said ad 
justable time delay devices being time delayed in staggered 
relationship from said wet end towards said reeling end of 
the paper making machines, each of said ?rst electric trig 
gering means being further connected to one of said elec 
tromagnetically operated check valve controlling one of 
said movable water ejector nozzle for opening its check 
valve upon becoming energized, further time delay devices, 
second electric triggering means connected to said ?rst 
electric triggering means each through one of said further 
time delay devices, each of said second electric triggering 
means commanding the start of one of said electric motors, 
a pair of microswitches in structural relationship with each 
of said electric motor for controlling the closure of the 
check valve and the de-energization of said electric motor. 

‘Bearing in mind the above, it will be apparent that it 
is an object of the present invention to provide a method 
and means for paper making machines which can survey 
and eventually automatically restore the web whenever 
torn, whilst running through the machine from the wet end 
towards the dry end. 

Another object is to provide an equipment for the above 
mentioned purpose which is so designed that it may be 
applied to any existing machine, without carrying out sub 
stantial modi?cations. 
A further object is to provide an equipment which does 

not impede the normal cleaning and repair operations, such 
as changing an endless felt band, the wire fabric, and so 
on, of the paper making machine. 
A still further object is to provide the equipment with 

visible and audible alarms so that the operator is accord 
ingly advised when the equipment becomes operative. 

Another object is to provide commanding means for the 
felt and drying stacks to reduce the speed of the paper web 
therein during a restoring action, if necessary. 

Still another object is to provide detecting means such 
as a photoelectric cell in each portion to be surveyed 
which is related to a radiation or survey beam that is pro 
jected either onto the passing paper paste web or onto 
a blank cylinder and responds to the re?ected beam from 
the same side as projected so that there is no possibility of 
soiling one of the stations of the cell. 
Another object is to provide detecting and control means 

including for example a photoelectric cell which when 
surveying the paper paste web permits a certain tolerance 
in up and down movement of the web in accordance with 
the requirements, before sending a signal, which tolerance 
is necessary ‘since the tensional pull on the paper Web is 
not always constant. 
A further object is to provide a device for the movable 

restoring water ejector nozzle which includes such a short 
water feeding line that water is ejected with its full pres 
sure and as soon as the water check valve is closed no fur 
ther water ejection takes place through the nozzle. 

Another object is to provide commanding means for the 
movable restoring water ejector nozzle which enables said 
ejector nozzle to move along a pendular path of which 
one of the strokes is an ejecting stroke only. 
A further object is to be able to easily change the 

nozzles so as to adjust the water jet in accordance with 
the requirements. 

Another object is to provide a plurality of adjacently ar 
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ranged nozzles all of which carry out a pendular movement 
in staggered relationship, so that when the ?rst nozzle 
?nishes its ejecting stroke, the next nozzle starts its eject 
ing stroke and thereby any width of paper web may be 
covered and restored. 
A further object is to provide detecting means at each 

air gap where a break may possibly occur, such as three 
photoelectric cells, the ?rst of which is arranged above a 
portion corresponding to one of the outer safety bands 
and said cell is used in connection with a starting opera 
tion of the machine and the other two are mounted in 
between said safety bands, so that said last mentioned 
cells survey intermediate portions of the Web for detecting 
breaks, whereby the right hand cell operates on the left 
hand cutting and/ or restoring means and vice versa. 

Another object is to provide a central electronic com 
mending and control station for the entire equipment. 
A further object is to provide each detector or photo 

electric cell with signal blocking means to avoid the issu 
ance of a new signal until a pending operation is ful 
?lled. 

Still a further object is to provide tearing means which 
may produce an intentional break at will or synchronized 
with the elected break, which in some machines becomes 
necessary in order to avoid the accumulation of an exces 
sive large mass of paper at any intermediate stage of the 
machine during a break restoring operation. 
A further object is, in case of mass production of 

the equipment, ‘to provide the detecting means speci?cally 
shown as photoelectric cells, with differential ampli?ers 
having reversible polarities to be able to apply the beam 
of the photoelectric cell either to the paper web or to 
the ‘bare cylinder, in the ?rst case the ‘cell has to send a 
“no-paper” signal when the paper disappears from be 
neath the cell and in the second case the cell has to 
transmit a “paper” signal when paper appears below the 
cell, thus the same detector or cell structure can be used 
for both types of installations. 
Another object is to provide at least near the end of 

the machine additional detectors, such as a pair of extra 
photoelectric cells, one over each safety band, so that 
when both cells, transmit a signal simultaneously, such 
as when no paper passes under their inspecting spot, the 
entire starting system will be deblocked at the same 
time as they block the restoring system, and furthermore 
as soon as one of the above mentioned extra cells trans 
mits a second signal, when paper reappears under its in 
spection spot, it will deblook the restoring system and 
start to operate a portion thereof at the same time as the 
starting system is reblocked. 

Still a further object is to provide means to eliminate 
the loose end if any, of the web at a torn portion. 

These and further objects and advantages of the pres 
ent invention will become more apparent during the course 
of the following description wherein, by way of example, 
reference is made to a speci?c embodiment and some 
possible alternatives in combination with the accompany 
ing drawings, wherein: 
FIGURES 1a and 1b are a continuous schematical lay 

out of a paper making machine in side elevation, wherein 
the position of a number of devices forming part of the 
equipment, according to the present invention, are shown. 
FIGURE 2 is a perspective view of the photoelectric 

cell arrangement arranged above the air gap beyond the 
Millspough suction couch. 
FIGURE 3 is a perspective view of a movable water 

ejector nozzle assembly arranged on top of the endless 
wire fabric stack between the vacuum boxes and the 
Millspough suction couch, and further shows the known 
type of hand operated ‘movable water ejector nozzle, it 
being understood that but one of the two arrangements 
is used. 
FIGURE 4 is a perspective view from the rear end of 
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one unit of the movable ejector nozzle and its drivin 
and water control parts. 
FIGURE 5 is a cross section along line V—V of 

FIG. 4. 
FIGURE 6 is a somewhat schematic perspective view 

of a pair of press rolls provided with a pair of stationary 
cutting means and three photo-electric cells two of which 
control said pair of cutting means for producing a pair 
of outer safety bands and the third belonging to the start 
ing system. 
FIGURE 7 is a schematical perspective view similar 

to part of FIG. 3 of a single unit. 
FIGURE 8 is a plan view of part of the paper web 

above the Millspough suction couch adjacent portions 
thereof and the ?rst press roll stack. 
FIGURE 9 is a view similar to FIG. 8 but showing 

only a part thereof to illustrate the start of a crack before 
being detected by the corresponding photoelectric cell. 
FIGURE 10 is a similar view as FIGS. 8 and 9, show 

ing the further development of the crack as well as what 
happens after one of the crack control cells has detected 
the crack. 
FIGURES 11 and 12 are similar views as FIGS. 8 to 

10, but showing the successive development of restoration 
of the total width of the web 'by means of the movable 
ejector nozzle. 
FIGURE 13 is a perspective view showing how a crack 

may start in an intermediate portion of the web. 
FIGURE 14 is a schematical plan view of the cell ar 

rangement at the bobbin reeling end. 
FIGURE 15 is a perspective view of an alternative 

embodiment of a scraper arrangement. 
FIGURE 16 is a schematic circuit of the commutating 

system of one of the photoelectric cells. 
FIGURE 17 is a schema-tic circuit of the control ar 

rangement for the electric motors driving the movable 
waiter ejector nozzles and related parts. 
FIGURE 18 is a schematic circuit of the ?rst and sec 

ond thyratron stages in detail, which are shown in block 
form in FIGURE 17. 
FIGURE 19 is a functional block diagram of the elec 

tronic arrangement. 
FIGURE 20 is a schematic ‘circuit of the starting ar 

rangement. 
In FIGS. 1 a Fourdrinier machine is schematically 

shown having a wet end Ill including a breast box 2 for 
supplying the pulp slurry onto a wire fabric 3 driven by 
driving cylinder 4%. The upper portion of the wire fab 
ric 3 passes over a ‘drainage section 4, a suction section 
5 consisting of a plurality of vacuum boxes 6 and a couch 
roll 7 usually of the Millspough suction couch type; to 
this the usual amount of guiding rolls is added such as 
rolls 41 and 42. This stack has to remove the major 
portion of water from. the pulp slurry and to consolidate 
the Web. Further details such as deckle straps and the 
like known to the trade are not shown. 
The paper paste web 18 thus formed is transferred from 

the Millspough suction couch through a ?rst air gap 9 
onto a ?rst continuous travelling endless felt It} passing 
through a ?rst pair of press rolls 11, 12 of which roll 11 
is again of the suction type and roll 12 is usually of the 
stone type. This portion can be de?ned as the ?rst stack 
of press rolls which includes a “nip” roll 13 wherefrom 
the paper paste web ‘8 is transferred through a second air 
gap 14 onto ‘a second continuous travelling endless felt 
15 including a second pair ‘of press rolls 16, 17 similar to 
the ?rst pair of press rolls and also including a nip roll 18. 
The paper web ‘8 is then transferred through a pair of 

guiding rolls 19, 20‘ to a third pair of press rolls 49, 56 
including a third continuous travelling endless felt 23 
and likewise a nip roll .24 wherefrom the web 8 passes 
through a third air gap :25 onto a stack of steam heated 
cylinders 26, 27, 28, 29, 30, ‘defining a drier stack includ 
ing a continuous travelling endless felt 32 and a felt drier 
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drum 37. ‘It is to be noted that between each pair of 
cylinders a corresponding air gap exists. Corrector rolls 
43, tensioning rolls 44 and ‘guiding rolls 45 for each of the 
endless felts are likewise shown in FIG. 1, no explanation 
is necessary, since they are well known in the art. 
From the drier stack the paper web 8 passes over a 

guiding roll 31 which may be heated or not, and there 
from through a considerably larger air gap 34 to a cal 
endering section 35 and therefrom again through a rather 
long air gap 36 to the reel 38 for forming the ?nal bob 
bin 39. 

Actually the paper exit end 33 may be considered as 
the dry end of the Fourdrinier. 

Whilst the description of the above Fourdrinier is 
merely given by way of example to facilitate the explana 
tion of the invention, it will be obvious that such a de 
scription is not a binding one and likewise no further 
details will be given thereabout since these machines and 
their way of operating are well known in the art. 

Although reference has just been made to a Four 
drinier machine, it is obvious that any other type of 
paper making machine or other foil manufacturing ma 
chine may be used. _ 

Every time the paper web 8 has to be lifted from one 
drum or roll or the like to pass through an air gap to the 
next, there is a tendency of the web to remain adhered 
to said drum, roll or the like ‘and if in the Web a weak 
portion or a cut or the like is present, said portion actu 
ally remains adhered to the drum, roll or the like and 
thus starting a break which very fast runs across the 
entire web, as is known in the art. Therefore, if such 
a ‘break starts for instance at the Mi-llspough suction 
couch 7 (FIG. 1a) the portion which remains adhered 
will turn with the suction couch 7 and remain adhered on 
the lower portion of the wire fabric 3 until said wire 
‘fabric is washed, such as by nozzles 46, whereupon that 
part of the paper paste web will fall into a sink (not 
shown), as is likewise known in the art. 
The same tendency of adherence and tearing of the 

web ‘8 exists in all the other transfer stations; thus for 
instance at the stone .press roll 12, the paper paste web 
tends to be raised and so reenter upon a complete turn 
of roll 12 between the pair of rolls 11 and 12 on top 
of the web’ supplied from the Millspough suction couch 
7, which of course is not admissible. Therefore usually 
at the upper portion of the press roll 12 a scraper 47 
is arranged which scrapes oh? the adhered web. Similar 
scrapers 47 are provided wherever such a scraping action 
is necessary. 

It should perhaps still be stated, although this is like 
wise known, that in the drier stack an excessive accumu 
lation of scraped off paper web presents the danger that 
the amount may fall back between any of the steam 
heated cylinders 26, 2S and 3t} and the continuous travel 
ling felt 32, whereupon the pressure between them is such 
that it invariably breaks the cylinders and an unfore 
seeable dangerous situation may develop. 
To assure a continuous operation of the machine and 

a restoring action when a break starts, means ‘are pro 
vided ‘for vforming at least one, preferably two, safety 
bands, to which reference will be made later with more 
details, and further means ‘are provided for restoring the 
entire width of the Web. To achieve this, it is necessary 
to provide at each 'air gap or transfer station of the web 
8, a watching and commanding station for controlling 
the normal running of the web 8 and in case such a run'— 
ning becomes abnormal, to immediately command cut 
ting means for the formation of the safety band or bands 
in the web 3 and simultaneously or immediately there 
after to start the operation of the restoring means. These 
watching and commanding stations have been schemati 
cally indicated in FIGS. 1a and 1b by means of a little 
square with an arrow and all have been identi?ed by 
reference numeral 48. The little square indicates the 
mechanical and electronic means and the arrow the direc 
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8 
tion of the survey beam, although in practice both means 
are spaced apart. 

It will be seen that such watching and commanding 
stations in the machine, as shown in FIGS. ‘la and 1b, 
are arranged ‘above the ?rst air gap 9; between the nip 
roll 13 and the press roll 12 and above the paper web 
8; bet-ween‘ the nip roll 24 and the press roll 49 forming 
part of the pair of rolls 4% and 5t}, usually of rubber; 
in the air gaps existing between the pair of heated cylin 
ders 26—27, 2’7—28, 28—29, 29_3o and Bill-31; and 
?nally above the air gaps 34 and 36. 

In this arrangement a single remote controlled mov 
able cutting means 51 for restoring the total width, the 
damaged web, starting from either one of the safety 
bands, is provided, which movable cutting means is ar 
ranged above rthe paper paste web 8, between the guiding 
roll 41 ‘and the Millspough suction couch 7 (FIG. 1a). 

Reference numeral 52 indicates the position of a sche 
matically shown hand operated movable water ejector 
nozzle 52, which as such is known and which may replace 
in a more economical embodiment the remote controlled 
movable cutting means 51. 

In some machines it may be advisable to have several 
stations of remote controlled movable cutting means, 
such as if a number of breaks take place near the dry 
end 33, and to avoid that the restoring action takes place 
near the wet end 1 and thereby a long distance has to 
be run through by the web as a safety band, before being 
actually restored to its normal width, as will be obvious 
to anybody skilled in the art. Although the remote con 
trolled movable cutting means 51, as will be later seen, 
is here operated by means of a movable water jet, it is 
evident that such a water jet may for instance be replaced 
by a cutting knife or the like if said remote controlled 
station is to be arranged near or behind the dry end 33, 
since the paper web is there already so consistent that 
such a cutting means may be more suitable. In addi 
tion, if this arrangement is for instance used in plastic 
?lm-like material manufacturing machines, the cutting 
means as such may be of any suitable type in accordance 
with the material to be manufactured and thus the de 
scription which follows with regard to the embodiment 
shown in the drawings, :by way of example, will have 
to be interpreted in such a Way that the cutting means 
used, that is to say water, can be replaced by any other 
suitable agent or device. 

Since the complete equipment representing the present 
invention is rather of a complicated nature, not so much 
because of its apparatus and devices, that is to say from 
the structural viewpoint, but because of the simultaneous 
synchronized operative steps, that is to say from the func 
tional viewpoint, it will be best ?rst to describe it from 
the mechanical viewpoint omitting the electronic aspect 
and thereafter said electronic aspect will be separately 
described in summarized form, since those details of the 
circuits which are within the normal skill of an expert 
do not form part of the invention. 

In FIG. 2 a ?rst photoelectric cell control ‘station 53 
is shown which forms part of a watching and comm-and 
ing station 48. More particularly the photoelectric cell 
control station 53 shown is that arranged above the air 
gap 9, that is to say behind the Millspough suction couch 
7. For ‘further references part of the wire fabric 3, part 
of the ?rst continuous travelling felt it) and two of the 
guiding rolls 45 are shown, as well as the pertinent por 
tion of the paper web 8. The size of the air gap h is 
slightly exaggerated. 
At ‘any suitable portion of the frame 54 of the paper 

making machine, a pair of hinges 55 supports ‘a pivoted 
hollow supporting bar 56 on which a start control photo 
electric cell 57, and a pair of intermediate photoelectric 
cells namely left hand cell 59 and right hand cell 60 are 
mounted. Each of the cells l57, 59 and ‘60 is connected 
to a bundle of conductors (not visible) housed in an in 
sulated steel sheath 61 entering the hollow supporting bar 
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‘5‘6 and therefrom to the central remote control command 
ing station ‘62 (see FIG. 1a). 
The start control photoelectric cell 57 has to watch a 

zone corresponding to the left hand safety band 63, only 
indicated by dotted lines since under normal operation 
circumstances it is not physically spaced apart and visible 
from the entire web 8. Cell 57 forms part of an elec 
tronic arrangement for commanding the necessary means, 
which will be later described, :for carrying out a starting 
action to guide the web from the wet end 1 towards the 
dry end ‘33. 
The pair of intermediate photoelectric cells 59‘ and 6% 

functions to watch ‘the intermediate zone 65 existing be 
tween the left hand and right hand safety bands 63, 64. 
These cells 59 and ‘601 are the agents to detect ‘any break 
crosswise passing through their scanned sections and to 
immediately report such a break to the central remote 
control commanding station 62 (FIG. la) in order to 
start the necessary mechanical means for stopping the 
break and thereafter to restore the torn portion. 

It may already be observed that the right hand cell 60 
commands the left hand mechanical means and the left 
hand cell 59 commands the right hand mechanical means, 
more particularly the safety band cutting means and the 
web width restoring means, as will be later seen. 

There are a number of important details in connection 
with the cells themselves, of which a ?rst one is the fact 
that each cell 57, 59 and 61} as shown in FIG. 2, is of the 
re?ector type, that is to say (see cell 57) that the trans 
mitting station which transmits a ray-beam ‘66 and the 
receiving station which receives the reflected ray-beam '67 
by re?ection (in this case) on the paper web 8, are located 
on the same side with regard to the web 8 and therefore 
may be housed in a common casing ‘68. Thus, no staining 
action on the detection system with the previously re 
ferred to consequences, is possible. 
The sensitivity of each cell is so graduated that an 

abrupt change of the re?ecting surface and therefore a 
pronounced variation of the re?ected beam ‘67, such as 
for instance if the paper web 8 disappears, is immediately 
reported by the receiving station to the central remote 
control commanding station 62 (FIG. la) which ampli 
?es the signal of the receiving station and starts to act the 
necessary mechanical means. It will be understood by 
those skilled in the art, that the distance existing between 
the ray-beam receiving station and the re?ection spot on 
the web does not remain actually constant, since the web 
8 may be subject to a slight undulatory movement, and 
yet the web 8 remains intact. Thus the sensibility of the 
cell must furthermore be so graduated that rather slow 
variations, such as due to undulatory movements and the 
like, and for instance a slight variation in the color of the 
web 8 which obviously varies the intensity of the re?ected 
ray-beam 67, are not reported to the central remote con 
trol commanding station 62. Thus, the necessary means 
must be supplied in the electric circuit of the cell, as will 
be seen later on, to achieve such a result. 

Referring in general terms to the electric circuit of the 
cells, it should be stated that blocking means are provided 
which do not allow the central commanding station 62 
to transmit the cell signal of the other group, either 59 
or 60 commanding impulse, until a previously started 
operation has been completed. 
As to the speci?c object of the outer cell 57, the latter 

has to report during the starting operation when the start 
band which may be of the same width or smaller than the 
safety band, starts to pass thereunder. It is known that 
to start the web from the wet end 1 towards the dry end 
'33, that the web which will be lifted from the Millspough 
suction couch 7 is of a small width with regard to the 
entire width of the web to be manufactured. Such a 
starting band would have the tendency of remaining ad 
hered to the wire fabric and turning around the cylinder 
of the Millspough suction couch 7 instead of passing 
through the ?rst air gap 9 onto the ?rst continuous travel 
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ling felt 10. Thus, when a starting action is being per 
formed, whilst cell 57 does not report the passage of the 
start band 58 which in this particular case is part .of the 
width of the safety band 63-, which passage cannot be 
reported until said starting band 58 is lifted from the wire 
fabric 3 since ray-beam 66 scans a portion over the air 
gap ‘9, the central commanding station operates an air 
ejector nozzle 69 shown in FIG. 2, in this case housed in 
the Millspough suction couch '7, which blows through the 
wire fabric 3 over a section the width of which is sub 
stantially equal to that of the start band 58. The moment 
the beginning or free end portion band 53 reaches the 
portion subjected to the air blow, said free end portion is 
detached from the wire fabric 3 and blown upwardly, and 
since continuously a further supply of start band web 58 
comes along, all that further supply is likewise detached 
from the wire fabric 3 due to the air blown from nozzle 
'69 until the free end portion of the band 58 falls onto 
the ?rst continuous travelling felt 1th‘ to which it adheres 
and continues its path along with said felt 10'. Thus a 
moment will come where the tension of said starting band 
‘53 is substantially normal and thus the distance existing 
between the receiving station of cell ‘57 and the web is 
normal, whereby a second impulse is sent by the receiving 
station to the central commanding station 62 which stops 
the operation of the air ejector nozzle ‘69. A similar ar 
rangement and procedure is repeated through all the air 
gaps and its watching and commanding station 48 (see 
FIGS. la and lb), whereby it will be possible to lead 
such a starting band 58 through the entire length of the 
machine. It has to be added that as to the long air gaps 
34 and 36 (see FIG. 1b) the air ejector nozzles 69’ and 
69" work in combination with respective starting band 
guiding channels 70 and 71 which suitably guide the free 
end portion of the starting band 58 into the calendering 
section 35 and onto the reel 38 or bobbin 39, as the case 
may be, respectively. 

It has to be added, as shown in PEG. 14 that above the 
air gap 36 the photoelectric cell control station 48 com 
prises the usual break detecting cells 59 ‘and 6b and the 
start control photoelectric cell 57, and in addition thereto 
a fourth cell 1% which surveys the zone corresponding 
to the right hand safety band 64. The pair of cells 57 
‘and 146 actually control the starting operation. As has 
been previously stated all the ‘cells 57 and their homo 
logues are blocked, unless a starting operation is initiated. 
Now in order to automatically advise the central com 
manding station when such a starting ‘action should be 
started, it must be somewhere detected that not Web is 
supplied to the bobbin 39, and by “no web” is to be under 
stood neither the entire web nor any of the two safety 
bands 63 and 64. Thus since cell ‘57 scans the starting 
band “58 and since starting band 58 is part of the safety 
band ‘63 if both cells 57 and 146 transmit simultaneously 
an impulse informing that no web passes under their in 
spection spots, this will be the necessary command for the 
central commanding station 62 to electronically deblock 
the entire mechanical, hydraulic and pneumatic starting 
systems, as will be fully understood when analyzing the 
electronic part. 
As to the speci?c object of the pair of photoelectric 

cells 5? and 64}, these have to scan the web 8 ‘for pos 
sible cracks, so as to report them and start the necessary ' 
safety and restoring actions as will now be seen. 
Means are provided in the electric circuit of the pair 

of start control photoelectric cells 57 and 146 (as will be 
later seen) which do not allow cells 5'7 and the homo 
logues to transmit an impulse in case a break should pass 
through their inspection spots which actually may hap 
pen, and which has nothing to do with a starting action, 
in other words no air blow is required. In FIG. 2 all the 
three cells 57, 59‘ and 66‘ are shown as transmitting each 
a beam simultaneously, but it would be of course possible 
by means of the central, commanding station s2. to switch 
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off cells 57 or cells 59 and 6%‘, while the other is or 
are operative, since both sets of controls are completely 
independent one from the other. 

Before explaining however the safety and restoring 
actions in relationship with the pair of intermediate 
photoelectric cells 59 and 6% it will be necessary to ex 
plain the mechanical means thereof, analyzed from the 
structural View point. 
To this end reference will now be made to FIG. 6, 

wherein by way of example the ?rst pair of press rolls 
11 and 12 is shown in combination with the ?rst con 
tinuous travelling felt in, a scraper 47, a start control 
photoelectric cell 57', and a pair of restoring photo 
electric cells 59’ and 60’ similar to cells 57, 5? and 60 
(FIG. 2). 
As previously explained, in case the web 8 is turned, the 

turn portion tends to remain adhered to the upper press 
roll 12 and is raised therewith until reaching the scraper 
47 which will scrape the web off the press roll 12. In 
order to avoid accumulation of paper on the scraper 47 
the latter is provided in this embodiment with a plurality 
of air ejector nozzles 72 which blow said paper sidewards 
out of the machine. These air ejector nozzles 72 may 
either constantly operate or intermittently, in which last 
case they are usually controlled by a time relay. In FIG. 
15 an embodiment is shown wherein nozzles 72 are re 
placed by an endless screw conveyer M7 which will dis 
charge the paper web over slide 148. 

Whilst the cells 57’, 59' and 60' are shown as scanning 
the paper Web 8, it is obvious that if desired they could 
be so arranged that they would scan the surface of the 
press roll 12, in which event the polarity of the corre 
sponding cell circuits (as will be seen ‘later on) will 
have to ‘be inverted so that, as to the pair of cells 59’ and 
60', they would report or transmit an impulse as soon 
as web appears under their scanned surfaces and as to the 
cells 57' it would stop the ejection of air of the side 
nozzles 69a and ‘6% (FIG. 6) as soon as the respective 
starting band paper web 58 disappear from the scanned 
surface. 
Assuming that the left hand cell 59' detects a break 

(the manner in which breaks are formed, the type of 
breaks and the method of detection will be explained 
later on), said cell 59’ will send an impulse to the central 
remote control commanding station 62 (FIG. 1a) which 
immediately, that is to say practically instantaneously, will 
open an electromagnetic water control supply valve 73 
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(FIG. 6) mounted on a water pipe line 74 arranged be- > 
hind the pair of press rolls 11 and 12‘ and above the 
paper web 8. Said valve 73 commands a stationary 
water ejector nozzle 75 which will eject a small and strong 
Water jet onto the paper web 8, thereby forming a clear 
cut therein and thus the safety band 64 is formed and 
spaced apart ‘from the central injured web» 8. 

Similarly, if the right hand cell 60" detects a break, 
electromagnetic water control supply valve 76 is opened 
and the stationary water ejector nozzle 77 forms the 
safety band 63‘. 

This crosswise arrangement of the cells 59’, 60" with 
regard to the stationary nozzles 75-, 77 is the preferred 
arrangement, so as to give the safety band start portion 
a certain additional time to reach the break line, as 
will be later better understood. 

Obviously the crosswise arrangement is not to be con 
sidered as a limiting feature; furthermore in practice 
either of the intermediate cells 5%’, ‘60' will operate 
simultaneously both electromagnetic water control sup 
ply valves 73 and 76, to further increase the safety 
coe?icient. Finally, instead of arranging the water pipe 
line 74 behind the pair of press rolls 11 and 12, said 
pipe line could be arranged below the web 8‘ and above 
the felt 10. It is only important that the water jet pierces 
through the Web ‘and meets a supporting surface such 
as the felt 10* or the roll 12. Instead of using water 
jets any other suitable cutting means, as previously men 
tioned, may be used. 
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The arrangement described in connection with FIG. 6 

is to be considered as the watching and commanding 
station 48, schematically indicated in FIGS. 1a, and 
1b, so that it will now be obvious to those skilled in the 
art that such an arrangement is repeated as many times 
as required, that is to say at every air gap. 
The actual functional relationship of the formation of 

the safety band in order to stop a propagating break and 
the manner in which the torn portion of the web is re 
stored, will be explained later on after the mechanical, 
structural and functional details of the remote controlled 
movable cutting means are described, as will now be 

As to the movable cutting means, reference will ?rst 
be made to FIG. 3, wherein at the height of the guiding 
roll 41 the hand operated movable water ejector nozzle 
52 is shown, to which reference was already previously 
made in connection with ‘FIG. 1a. ‘In FIG. 3 the wire 
fabric 3 and also the remote controlled movable cutting 
means 51, as well as the paper web 3, here still in form 
of paste, are again visible. Furthermore, as is likewise 
known already in the art, the edges 8' of the paper paste 
web are irregular and thus, near the edges 8' and be 
tween the vacuum boxes ‘6 and the guiding roll 41 (see 
FIG. 1a), a pair of water ejector nozzles 78‘ (see FIG. 3) 
establishes a clear cut so as to form a left hand straight 
edge 79 and a right hand straight edge 801 in the paper 
web 8 which will continue towards the dry end whilst 
the very small strips 81 will move along with the Web 
and then be separated therefrom when the wire fabric 3 
turns about the Millspough suction couch 7 to be ?nally 
separated from the wire fabric 3‘ by nozzle 46 (see FIG. 
1a); it has to be pointed out that strips ‘81 are not shown 
in FIG. 2 where they ought to be visible, in order to avoid 
overburdening of this drawing, particularly since this 
feature as such is known in the art. 

Returning now to the hand operated movable water 
ejector nozzle 52, the latter consists of an U shaped guid 
ing tube 82 supported by supports ‘83 and 84 and in 
which a conduit 85 is slidably housed, one end of which 
is connected through a control valve 86 to a Water sup 
ply line 87 whilst the other end emerges through the 
U-shaped guiding tube by means of projection 85' which 
supports a water ejector nozzle 88 provided with a hand 
operable needle cleaning means 89. By pulling control 
valve 86, conduit 85 will slide in the U-shaped guiding tube 
82 in the direction of arrow 90‘ thereby moving the water 
ejector nozzle 88 from the right edge of the wire fabric 3 
towards the left edge. By opening valve 86 water will 
be ejected through nozzle 88. 

This hand operated movable water ejector nozzle ar 
rangement 52 was hitherto used during the starting op 
eration to form therewith for instance the starting band 
58, which is separated from the entire web and Ihand 
guided through the different ‘stacks onto the reel 38 (see 
FIG. 1b). During the time required for hand feeding 
the starting band 58 onto the reel 38 the remaining por 
tion of the paper web 8 will move around the Millspough 
suction couch 7 together with the fabric wire 3 and‘ be 
discharged therefrom by means of the nozzles 46 (see 
FIG. la). Once the starting band 58 is reeled onto reel 
38 (FIG. lb), the axis of water ejector nozzle 88 (FIG. 
3) is moved in opposite direction to that of arrow £90, 
thereby linking by means of a cut the starting band gradu 
ally to the rest of the web which gets wider and wider 
until ?nally the entire width of the web forms an integral 
web which will pass through the ‘different stages to the 
reel 38. In FIG. 12 the shape of the web while passing 
through the stacks to ?nally reach the total width, is 
shown. , 

In the simplest way, that is to say the most economi 
' cal way, the present invention could therefore be so con 
ceived that when nozzle 77 (see FIG. 6) cuts the safety 
band (and it has to be borne in mind that a similar noz~ 
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zle 149 could be arranged on the suction couch 7, FIG. 8 
in front of the hand operated movable water ejector noz 
zle 88, FIG. 3 and that the photoelectric cell 60', 
FIG. 6, acts on the central remote control commanding 
station 62 to indicate the side of the safety brand), it 
would be possible to manually restore, the entire width 
of the web 8 with nozzle 88 (FIG. 3), as above de 
scribed. The above referred :to similar nozzle 149 need 
not necessarily be provided if the nozzle 88 is ?rst lo 
cated at a position equivalent to said similar nozzle 149 
so as to form there the start of the safety band 63, but 
this would have the drawback that a safety band could 
only be formed on one side. 
As such obviously it would be possible to start the 

above described restoring action also from the other edge 
in which case an additional nozzle 15% (FIG. 8) should 
be provided. 

It is important to point out that Whichever of the two 
water ejecting paths the nozzle 88 carries. out as a Work 
ing stroke, the return stroke has to be carried out with 
out any water ejection. 

In practice this system is however much too slow and 
might perhaps only be used in connection with some very 
slow paper manufacturing machines, since in the high 
speed machines, the production loss, as referred to the 
time required in restoring the web to its total width, is too 
‘nigh, so that remote controlled movable cutting means are 
to be employed. 

In FIG. 3 a remote controlled movable cutting means 
51 of the multi-nozzle type is shown, Where the Width of 
the paper to be manufactured is of approximately four 
meters, thus each nozzle, since there are two independent 
ly operating series of four nozzles will cover a width of 
one meter. It will be understood that if the width of the 
web is only for example one meter, that one nozzle of each 
series, which is a total of two nozzles, will be sufficient. 

In ?rst instance it is to be pointed out that the remote 
controlled movable cutting means 51 may be lodged at the 
same place where the hand operated movable water ejec 
tor nozzle 52 is usually arranged. In the embodiment 
illustrated the remote controlled movable cutting means 
51 is arranged ahead of the hand operated movable water 
ejector nozzle, so that both arrangements 51 and 52 may 
be simultaneously shown, although if the machine is 
equipped with a remote controlled movable cutting means 
51, the hand operated movable water ejector nozzle 52 
will usually be disconnected or can directly be eliminated. 

In the embodiment shown in FIG. 3, the remote con 
trolled movable cutting means 51 consists of a, frame 91 
including at the lower part two tubular members 92 and 
93 of which tubular member 92 is used as a main water 
supply pipe and tubular member % is used as a main 
housing for electric cables which connect each of the cut 
ting means units 94 and 95 of which units 94 represent 
one series and, units 95 the other series. Furthermore, 
for this embodiment a special‘ start unit 151 having a noz 
ble 154-, is likewise provided. 
Frame 91 projects over both side edges of the wire fab 

ric 3. One end portion of frame 91 is pivotally mounted 
on hinge 96 whilst the other end vmerely rests on support 
97 so that it is possible to lift the entire frame, as will be 
necessary when one wire fabric is to be replaced by a new 

one. 
As may be seen in FIG. 4, wherein one unit d4 is shown, 

the structural details of which are identical with units 95 
and 151, said unit ‘)4 comprises a housing ‘)3 in which 
two U-shaped cross bars 99 are mounted on the bottom 
plate 191} of housing 98 of which the rear plate 1111 and 
top plate r192. have been removed. The main water sup 
ply pipe 92 comprises for each housing 98 and L-shapcd 
branch 103 which enters housing 98 through one of the 
side plates 104 and is connected to an electromagnetically 
operated check valve 1195 supported by one of the U 
shaped cross bars 99 and connected to one end of a hex 

15 

40 

45 

50 

70 

75 

1d . 

ible hose 1% the other end of which is connected to a 
pipe 107 rotatably supported by bearings 1118 in a frame 
1B9 likewise supported on cross bars 99. Pipe 107 passes 
through the front plate 110 of housing 98 where it ends . 
into a downwardly projecting arm 111 (see FIG. 5) the 
free end of which is provided with an interchangeable water 
ejecting nozzle 112. 

Returning to FIG. 4 frame 109 further supports a syn 
chronous electric motor 113: the rotor (not shown) of 
which rotates at 78 rpm, having an upwardly projecting 
driving shaft 1114 (FIG. 5) including a free end 114-’ abut 
ting against a ball 115 controlled by screw 116 housed in 
a cross piece 11'!‘ supported by a frame 10%‘. The middle 
portion of driving shaft 114 is provided with a worm 118 
meshing with a worm wheel 119 mounted on shaft 12%‘ 
supported by bearings 121 arranged in frame 1419. Shaft 
126 projects through one of the plates de?ning frame [169 
and supports a disk 122 having an eccentric pin 1Z3 sup 
porting a connecting rod ‘124- linked to one end of a crank 
shaft 125, the other end of which is connected to pipe 107. 
Disk 122 comprises a peripheral cam 126 capable of oper 
ating the water-supply interrupting micro-switch 127 and 
also the electric motor stopping or limit micro-switch 123. 
A bundle of electric cables 129 is branched off the main 
bundle of cables (not visible) housed in tubular member 
93 and supplies the necessary connections to the central 
remote controlled commanding station 62 (FIG. 1a). 
To explain the operation of cutting means unit ‘94, ref 

erence will first be made to FIGS. 4, 5 and 7. In FIG. 
7 one unit 94 and one unit 95 are shown which are 
sufficient for restoring a web 8 of one meter width. 
Assuming that a break has been detected ‘by the right 
hand photoelectric cell 60‘ (FIG. 7) as will be later seen, 
said cell 6% transmits a signal to the central remote con 
trolled commanding station s2. (FIG. 1a) which starts 
to operate unit 94 (FIG. 7) by opening electromagnetic 
operated check valve 185 (FIG. 4) which permits the pas 
sage of water under pressure from the main Water supply 
pipe '92 through L-shaped branch r1113, check valve 105, 
flexible hose 1%, pipe 107, downwardly projecting arm 
111 (FIG. 7) to nozzle 112, which immediately projects a 
jet 1130 to start the safety band 64. A short time there 
after although it could be at the same time the electric 
motor i113 (FIG. 4) starts to rotate through its shaft 114 
(FIG. 5), worm 118, Worm wheel 119, shaft 120‘, disk 
1Z2, connecting rod 124, crank shaft 125 (FIG. 4), pipe 
1617, the downwardly projecting pipe arm 111 (FIG. 7) 
with nozzle 112 to describe an are a which on the web 
is transformed into a cross wise rectilinear path from 
point A to point B; point A being at the right hand 
safety band incision 152 forming the safety band 64 and 
point B lying outside the intermediate zone 65 and safety 
band ‘63. When nozzle 112 has reached the position 
corresponding to point B, earn .126 (FIG. 4) has operated 
land passed by the water supply interrupting micro-switch 
127 thereby transmitting a signal through the central corn 
rnanding station 621, to the eleotromagnetically operated 
check valve 195 which is thereby closed while the motor 
113 and its related parts keep on running, thereby return 
in the nozzle 112 to its start position without any water 
being ejected until cam 126 acts on electric motor stop 
ping micro-switch 128, in turn transmit-ting a signal 
through the central commanding station 62 to stop the 
current supply to electric motor 113, which then stops. 

Similarly if photoelectric cell 5% (FIG. 7) detects a 
break, unit ‘9'5 becomes operative ‘whereby its water ejec 
tor nozzle 112’ ejects Water to point C which corresponds 
to the left hand safety band incision 15?; forming the 
safety band ‘63 to point D outside safety band 64 and 
returns without ejecting water from point D to point C. 

During the entire operation an audible and/or visible 
alarm signal is likewise produced, as will be better seen 
when analyzing the electronic arrangement as shown in 
FIG. 19. ' 
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If the width of the web 8» is considerably larger, the 
arrangement as shown in FIG. 3 as far as the remote con 
trolled movable cutting means is concerned, is operated, 
wherein the right hand outside unit 94 starts to eject water 
through nozzle 112 at point A similarly as described in 
connection with FIG. 7 to reach point A1 and then sends 
an additional signal to the central commanding station 
62 which in addition to returning nozzle 112 ‘from point 
A1 to point A, starts the second unit 94' which move 
and form a cut from point A1 to point A2 and there the cut 
is transferred to the third unit '94” which will carry on 
the cut vfrom point A2 to point A3, which then will start 
the last unit 9411 which will carry the cut from point A3 
to point B. A similar operation but in the opposite di 
rection can be performed by units 95, “95', 95" and @541. 
Thus by suitably increasing or decreasing the number of 
units ‘94 and 95, any width of paper web can be covered. 

It has to be added that from the practical viewpoint, it is 
advisable that all the nozzles 1.12 or 112’ start to eject the 
water simultaneously and furthermore that there should 
be a slight overcrossing or overlap of two adjacent water 
jets, instead of meeting at a point, more particularly, with 
regard to FIG. 3, when the ?rst nozzle moves ‘from A to 
A1. Bearing in mind that the second nozzle starts to eject 
water when the ?rst nozzle starts to eject Walter on A, 
said second nozzle should eject on point A1’ instead of A1, 
so that the segment Al—A1' is twice covered, and so on, 
to assure continuity. 
The mechanical advantage of the above described unit 

94, and more particular the pendular movement of 
the ‘downward projecting nozzle arm 111 (FIG. 7) re 
sides in the fact that the length of the water supply pipe 
from the check valve 105 (FIG. 4) to the nozzle 112 is 
rather short and thus the start and ?nish of the water 
ejection can be practically instantaneously controlled. 
if instead of the pendular arrangement a single rectilinear 
moving nozzle of the type of nozzle 88 (FIG. 3) were 
provided, the length of the water supply pipe from the 
check valve to the nozzle would be so long, particularly if 
the web’s width is large, that no instantaneous water start 
or cut could be achieved, with drawbacks which are 
obvious. 

While so far only reference to breaks starting from 
either of the left hand straight edge 79 or right hand 
straight edge 81} (FIG. 3) has been made, it will be ‘ap 
parent :to those skilled in the art, that a break may like 
wise start in the intermediate zone of the web 8, as is for 
instance shown in FIG. 13. The Millspough suction 
couch 7 is again shown indicating the way a portion 131 
that is suf?ciently weak remains adhered to the wire fabric 
3 and ‘turns around the suction couch 7 so as to start a 
triangluar break 132, [the sides oat which will diverge so 
that one of the cells 59 or 61) will sooner or later detect it. 
Having thus described .the structural details of the ar 

rangement, reference will not be made mainly to FIG 
URES 8 to 12 to describe a restoring action from the func 
tional view point in order to better understand the system’s 
synchronization. 

In FIG. 8 part of the paper making machine is shown 
during normal ‘operation more particularly wire fabric 3, 
guiding roll 41 and the M'illspough suction couch 7 as well 
as the air ‘gap 9‘ (slightly enlarged), the guiding roll 45 
with the ?rst continuous travelling felt 10 and the suc 
tion couch press roll 11. As ‘at the suction press roll 11, 
any other watching and commanding station 48 is of the 
same layout. The paper web 8 is shown without any 
lbreak, thus the machine is operating in its normal way. 
As to the water ejecting nozzles shown in FIGS. 8 to 12, 

the following conventional symbols are used: The nozzles 
which are shown in full lines by means of a small circle 
are operative whilst those others shown by dotted lines 
are inoperative, that is to say at that moment they do not 
eject any water. This conventional ‘arrangement for the 
above mentioned ?gures will facilitate the operative anal 
ysis thereof. 
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Thus in FIG. 8 it may be seen that water ejector nozzles 

78 are operative and therefore are able to cut away the 
outer strips 81. 
The movable Water ejecting nozzle 112 and 112' are 

those corresponding to the arrangement shown in FIG. 7 
and they are inoperative in FIG. 8. It has to be borne 
in mind that in FIG. 8 the points where the water jets 
will pierce the paper Web are shown, that therefore 
nozzle 112 which corresponds to point A is shown on 
the other side of the web as in FIG. 7 and similarly 
nozzle 112' which corresponds to point D. Although 
nozzles 112, 112' and 154 are inoperative, for illustrative 
purposes the incision lines 152 and 153 which the ?rst 
two would be able to cut to form the safety bands 63 
and 64, are shown in dotted lines, furthermore it will be 
appreciated that due to those dotted lines it is possible 
to appreciate the position of the stationary water ejector 
nozzles 75, 7'7, 149 and 150 likewise shown in dotted lines 
since at this instant they are inoperative. In this case 
the nozzles 75 and 77 are shown behind the pair of press 
rolls 11 (and 12, not shown) similar as in FIG. 6 although 
obviously those nozzles 75 and 77 could be arranged in 
the other position, as previously explained or both arrange 
ments could be provided simultaneously. In FIG. 8 the 
movable nozzles 112 and 112' when in their start position, 
are alined with the stationary nozzles 75 and 77, and 149 
and 150 if existing although in practice it is sometimes 
preferred that nozzles 75, 77, 149 and 150 are located 
a little bit more towards the straight edges 79 and 80, 
respectively, to be certain that they will be within the 
safety bands 63 and 64, if an operation is started. 

Finally in FIG. 8 the pair of break detecting cells 59, 
60 and 59’, 60' as well as the start control cell 57 are 
schematically shown. 

It has to be added that above the ?rst air gap 9 a 
strong Water ejecting nozzle 133 is schematically shown, 
the ejector axis 134 of which is directed towards the 
center portion of the intermediate portion 65 and onto 
the air gap adjacent the Millspough suction couch 7, 
so that it operated a voluntary intentional cut or break 
may be produced in the web for purposes ‘which will be 
later explained. A series of ?xed nozzles may be used 
in place of the single nozzle 133. Arrow 135 indicates 
the direction of movement of the paper Web 8. 

Turning now to FIG. 9, wherein only a portion around 
part of the Millspough suction couch 7 is shown, it will 
be appreciated therein how a break 136 starts from the 
edge 79. Said break 136 is de?ned by a ?rst edge 137 
and a second edge 138, whereby the tension exerted on 
the ?rst edge 137 by the directional pull of the web in 
direction 135 will move said crack 136 along the tear 
line 139 which corresponds to the line of the Millspough 
suction couch 7 where the web 8 is lifted therefrom to 
pass onto the felt 10 through the air gap 9. The portion 
of web 8 which is supplied from the wet end 1 at the part 
of the second edge 138, will remain adhered to the wire 
fabric 3 and turn over the Millspough suction couch 7 
to be washed oh’ by nozzles 46 (see FIG. 1a). At the 
instant shown in FIG. 9 nothing has still happened as far 
as the restoring equipment is concerned since the break 
136 is not as yet detected by the photoelectric cell 60. 
Turning now to FIG. 10, wherein the further develop 

ment of break 136 is shown, it will be appreciated that 
as the web 8 moves along in direction 135, a moment 
will come when the ?rst edge 137 de?nes with the second 
edge 133 already such a large recess, that the photo 
electric cell 61) transmits a signal, schematically shown 
by arrow 14%, to the central ‘commanding station 62 
(FIG. la). ‘Since the ?rst edge 137 of break 136 has in 
FIG. 10 already past a very short time ago the photo 
electric cell 69, it will be understood that the signal 140 
was transmitted likewise a short time ago and at that 
moment nozzle 112’ started to eject water, whilst nozzle 
112 remains inoperative according to the ?rst embodiment 
previously described. In the instant case and more par 
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ticularly in FIG. 10 the moment signal 14!) was trans 
mitted, movable nozzle 112' starts to eject water and 
thus the safety band 63 is formed. There is a certain 
time delay until the downwardly projecting arm 111 
(FIG. 7) starts to rotate which time delay corresponds 
to the distance t and during which time the safety band 
63 has two parallel running edges 8t} and 141. This 
time delay is so graduated that edge 141 will enter the 
air gap 9 so as to be sure that the safety band 63 enters 
said air gap 9 before the running vertex V of the break 
136 will reach the safety band 63. Thereafter the down 
wardly projecting arm 111 and therewith its nozzle 112' 
will start its rotary movement so that, as shown in FIG. 10, 
an oblique incision 142 starts to form due to the com 
posite movement of the nozzle 112’ in direction 143 and 
the paper web 8 in direction 135. The portion of paper 
web corresponding to the second edge 138 of break 136 
is further discharged by the nozzle 46 (FIG. la). Alter 
natively if desired or advisable depending on the type 
of machine used, the rotary movement of arm 111 could 
start instantaneously with water ejection through nozzle 
112' in which event edge 141 disappears. 
Turning now to FIG. 11, the restoring action is fur 

ther shown in that the vertex now identi?ed as V’, see 
FIG. 10, was captured by the oblique incision 142, and 
the movable nozzle 112’ has moved further on in direc 
tion 143 whereby the vertex V’ is now held back at 
position V’, and the safety band 63 has already safely 
passed air gap 9 and lies now on the ?rst continuous 
travelling felt 11}. The point of juncture is identi?ed as 
Vj, the ?rst edge 137 of the crack likewise lies on felt 
10. Between vertex Vj and the start portion of edge 141 
and part of edge 137 a triangular flap is formed which 
in some machines becomes a ?ying loose end which 
represents a danger since it may ?ip over on the safety 
band and ruin the latter. To avoid it stationary nozzles 
156, 157, 158 are provided in the intermediate zone v65, 
which start their ejection a short while after the ejection 
of either nozzles 112 or 112’. The water jets from the 
stationary nozzles 156 and 158 overlap with the water jet 
formed by the stationary nozzle 157. The water jets of 
the nozzles 156 and 158 respectively do not extend beyond 
the safety sideband cuts formed by the stationary nozzles 
75, 77, 149 and 151}. Thus when the stationary nozzles 
156, 157 and 158 are brought into operation the triangular 
?ap is separated and scraped off the next cylinder. It 
will be appreciated that a short time before the instant 
shown in FIG. 11, the photoelectric cell 59 was without 
paper web underneath but yet no signal was emitted 
due to the fact that during a restoring action both cells 
59 and 60 are inoperative, as will be later understood. 
As to cell 57, the latter is always blocked during a restor 
ing action. The details as to how the blocking is carried 
out will be seen when the arrangement is analyzed from 
the electronic view point. 

Finally in FIG. 12 the moment is shown where movable 
nozzle 112' has passed over the strip 81 onto the wire 
fabric 3 and the water ejection has stopped and nozzle 
112' is about to return to its start position C without 
ejecting any water. The position of movable nozzle 112' 
shown in FIG. 12 corresponds to point D shown in 
FIG. 7. It will be appreciated that at this moment the 
entire web 8 is relinked and the moment vertex V" dis 
appears, an undamaged Web 8 passes again over the 
Millspough suction couch 7 to felt 1i} and in due time 
will reach the bobbin 39 (FIG. 1b). 

Obviously if the break is detected by the left hand 
cell 59 instead of the right hand cell 65), the restoring 
action is carried out by movable nozzle 112 in the direc 
tion indicated by arrow 144 (see ‘FIG. 8). 

If a break starts for instance on the pair of press rolls 
‘11, 12 (FIG. la) and assuming that it would start like 
wise from the left hand straight edge 79, as already ex 
plained in connection with FIG. 9, such a break would 
be detected by the photoelectric cell 60, which immedi 
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:ately would transmit a signal to the central commanding 
station 62 which thereafter would open the electromag 
netic water control supply valve 76 (FIG. 6) whereby 
water ejector nozzle 77 starts to eject water and forms 
the incision 145 (FIG. 8) and ‘which is on the line of 
nozzle 154, thereby again de?ning the safety band 63 
to stop the vertex V (not shown in FIG. ‘8), as previously 
described. At the same time the movable water ejector 
nozzle 112' will start to eject Water during such a time 
until the safety band thereby formed reaches stationary 
nozzle 77 whereby nozzle 77 stops to eject water since 
there is a time relay which controls the time of ejection 
of water of the stationary nozzle 77. The time of water 
ejection of nozzle 77 is graduated in accordance with the 
speed of the paper web 8 in direction 135. As soon as 
movable nozzle 112' starts its movement in direction 143, 
the restoring of the total width of the paper web is per~ 
formed, as previously explained. 

It will be appreciated that if the watching and com 
manding station 48 which becomes operative, is one of 
those near the dry end 33, that a considerable mass of 
paper will be supplied from the wet end towards its 
scraper 47 (FIG. 6) all of which mass of paper is to be 
sent to the sink before the movable nozzle 112 or 112' 
has pushed back the vertex V” and the full web has 
reached the pertinent station 48. 

Since vusually the paper collected at the scraper 47 is 
returned to the supply means of the breast box 2 (FIG. 
1a) the concentration of the paper is varied, particularly 
since the paper scraped off by scraper 47 at the station 
48 above considered, has already lost most of its water 
content.v To avoid such an unfavorable concentration, 
the strong water ejecting nozzle 133 (FIG. 8) receives a 
water ejecting command from the central commanding 
station 62 (FIG. la) whereby the water jet 5 will pierce 
the web 8 and thus a break starts of the type described 
in connection with FIG.v 13, so that only the safety band 
moves on to the station 48 under consideration whilst 
the rest of the web is discharged by nozzles 46 (FIG. 
in) from the wire ‘fabric 3. In view of the fact that this 
paper web .8 is still in pasty form, that is to say contains 
a major percentage of water content, it does not in?uence 
in such a pronounced way the concentration of‘ the cel 
lulose solution. 

In case for instance the safety band is ruptured in the 
air gap 34 or 36 (FIG. 1b), the paper web is completely 
ruptured and the corresponding starting cell 57 together 
with cell 146 (as will be later understood) will transmit 
a signal to the central commanding station 62 (FIG. la), 
which will start a new starting band 58 by means of 
nozzle 154 (FIG. 3) which at ?rst remains stationary, 
and at the same time the'ejector 69 (FIG. 2) ejects air 
to transport the starting band 58 onto the ?rst felt 10 
whereupon photoelectric cell 57 transmits the signal to 
the central commanding station 62 (FIG. 1a) to stop the 
air ejection of nozzle 69 and thus the starting. band con 
tinues on its path until reaching the pair of press rolls 
11 tnd 12 tending to remain adhered to press roll 12 
and rise therewith which is avoided by air ejector nozzles 
69a and 6% which eject an air jet under both side edges 
of the starting band 58 thereby separating it from' the 
surface of roll 12 over nip roll 13', air gap 14’ onto the 
second felt 15. As soon as this is achieved, photoelectric 
cell 57' ‘stops the air ejection of nozzles 69a and 69b 
and similarly the starting ‘band 53 will pass through all 
the stations 48 until reaching ?rst air gap 34 where ejector 
nozzle 69' Will raise the starting band 58 by means of 
guiding channel 70 into the upper pair of rollers of the 
calendaring section 35, thus stopping air ejector nozzle 
69’ and a similar procedure is repeated with regard to 
guiding channel 71, bobbin 39 andair ejector nozzle 69” 
(FIG. 1b). ' i i 

As soon as the last cell 57 (that of FIG. 14) advises 
of the passage of start band 58 nozzle 154 (FIG. 8) 
moves in direction of arrow 143 until overpassing posi 
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tion A at which movement nozzle 112' takes over and 
restores the web 8. 

If the safety band 63 is not too wide, the start band 
58 may be dispensed with and the safety band 63 may 
also operate as a start band, in which event start unit 
151 becomes unnecessary. 

It will be apparent to those skilled in the art that it is 
not necessary for the movable ejector nozzle 112’ to 
wait with the translatory movement in direction 143 
(FIG. 10) until the beginning of the starting or safety 
band has reached bobbin 39 (FIG. 1b). 

All nozzles are preferably interchangeable, for obvious 
reasons. 

Having thus described the invention from the struc 
tural and functional viewpoints, the electronic aspect has 
now to be analyzed. 
As has already been previously explained, each of the 

photoelectric cells should preferably be associated with 
a standard circuit which enables using the cell to detect 
either appearance or disappearance of paper. The cir 
cuit should furthermore be so framed that slow variations 
captured by the receiving station will not ‘be transmitted 
to the central commanding station 62. In FIG. 16 photo 
electric cell 59 is again shown and forms part of a volt 
age divider formed by resistors 159 and 160. In the 
embodiment shown one end of the resistor 159 is con— 
nected to the positive terminal 161 of the high tension 
supply source whilst the other end of said resistor 159 is 
connected to the anode 162 of cell 59. The resistor 160 
is connected by one of its ends to cathode 163 whilst its 
other end is connected to ground terminal 164. The ar 
rangement further comprises a three way two point switch 
165 having a first contact arm 166, which may enter in 
con-tact with either of the ?xed contacts 167 and 168; a 
second contact arm 169 which may enter in contact with 
either of the ?xed contacts 170 and 171 and a third con 
tact arm 172 which may enter in contact with either of 
the ?xed contacts 173 and 174. The contact arms 166, 
169 and 172 are ganged. The ?rst contact arm 166 is 
connected to the high tension end of resistor 159 while 
the ?xed contacts 168 and 170 are connected in parallel 
to the common point between anode 162 and resistor 
159. Contact arm 172 is connected to the ground end 
of resistor 160 and ?xed contacts 171 and 173 are con 
nected in parallel to the common point between cathode 
163 and resistor 160. The second contact arm 169'is 
connected to the grid 175 of a valve 176 through a ca 
pacitor 177. Grid 175 is connected to a slider 178 of a 
potentiometer 179 connected to ground. Valve 176 rep 

‘ resents the input stage of an ampli?er to be seen later on. 
In the position shown of the three way two position 

switch 165 the resistor 160 is short circuited through 
contact arm 172, so that only resistor 159 represents the 
load for the cell 59. 

Therefore when the internal resistance of the cell 59 
increases (such as by the disappearance of paper), a 
positive impulse is applied on grid 175‘ through contact 
arm 169 and capacitor 177. Alternatively, if the three 
way two position switch 165 is in the other position, 
contact arm 166 short-circuits resistor 159 and thus re 
sistor 160 constitutes the load for cell 59, in which event 
through ?xed contact 171, contact arm 169‘ and capacitor 
177 a positive impulse is transmitted to grid 175 when 
paper appears under the scanned surface of for instance 
a normally ‘bare press roll. Thus, in one of the posi 
tions of switch 165, valve 176 will receive a signal when 
the paper web 8 disappears from the scanned surface of 
cell 59' and in the other position of switch .165 such a 
signal is transmitted when the paper web 8 appears under 
the scanned surface. 
As to the slow variations, which should not be trans 

mitted to the grid 175, a delay time constant is provided 
by means of the ?xed capacitor 177 and the potentiometer 
179 providing a RC constant adjustment. 
With regard to the electronic circuit arrangement of 
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the restoring equipment and more particularly the ar 
rangement as described in connection with FIGS. 3, 4 
and 5, reference will now be made to FIG. 17. 
As may be seen, cell 59 has its cathode 163 connected 

to the negative terminal 164 of the high voltage source. 
The anode 162 of cell 59 is connected to the input of 
an ampli?er 180‘ (of which valve 176, see FIG. 16, forms 
part) the output of which is connected to the input of a 
?rst tthyratron stage 181, the details of which will be 
later on described in connection with FIG. 18. The 
output of the ?rst thyratron stage 181 is connected to one 
end of an energizing winding 182 of relay 183. Relay 
.183 comprises a double switch having a contact arm 
1'84 and ?xed contacts 185 and 186, and furthermore a 
single switch having a contact arm 187 and a ?xed con 
tact 188. Fixed contact 1185 is connected to a negative 
bias source 189, while contact 186 is connected to a 
positive potential provided by a voltage divider consist~ 
ing of the resistors 190 and 191. This voltage divider 
is arranged between the positive terminal 192 and the 
negative terminal 164 of the high voltage source. Con 
tact arm 1184 is connected to the input of a second thyra 
tron stage 193, the output of which is connected to 
one end of an energizing winding 194 of a relay 195 
having also a double switch including a contact arm 
196 and ?xed contacts 197 and 193 and a single switch 
having a contact arm 199 and a ?xed contact 200. Con 
tact arm 196 is connected to the other end of energizing 
winding 182 of relay 1'83, and ?xed contact 197 is con 
nected to positive terminal 192 of the high tension supply 
source. Fixed contact 193 has no connection. 

Returning to relay 183, its contact arm 187 is con 
nected to the terminal 201 of the neutral wire. Contact 
188 is connected to one of the ends of Ian energizing wind 
ing 202 of a relay 203, the other end of which is con 
nected to terminal 204 of one of the phases of the alter 
nating current supply source. Relay 203 includes three 
simple switches of which the ?rst comprises a ?xed con 
tact 205 and ‘a contact arm 206, the second comprises a 
?xed contact 207 and a contact arm 208 and the third 
comprises a ?xed contact 209‘ and a contact arm 210. 
The three contact arms 206, 208 and 210‘ are connected 
in parallel to terminal 201 of the neutral wire. Fixed 
contact 205 is connected to one of the ends of the energiz 
ing winding 211 of relay 212, the other end of which is 
connected to terminal 204 of the alternating phase. Re 
lay 212 comprises three single switches each of which 
comprises contact arms 213, 214 and 215, with respective 
?xed contacts v216, 217 and 218. Contact arm 213 is 
connected to the positive terminal 192 of the high voltage 
supply source, while ?xed contact 216 is connected to 
the energizing winding 194 of relay 195, thereby feeding 
anode voltage to the thyratron stage 193. Contact arm 
214 is connected to terminal 201 of the neutral wire, 
while ?xed contact 217 is connected to one of the ends 
of energizing winding 219 of the electromagnetic operated 
check valve ‘105. The other end of said energizing wind~ 
ing 219 is connected to terminal 204. 

Returning now to relay 195, ?xed contact 200 is con 
nected to terminal 201 and contact arm 199 is connected 
to one of the ends of the energizing winding 220 of relay 
221, the other end of which is connected to terminal 204. 
Relay 221 comprises a single switch having a contact 
arm 222 and a ?xed contact 223 of which contact arm 
222 is connected simultaneously to the energizing Wind 
ing 220. and the contact arm 199‘. Fixed contact 223 is 
connected to one of the poles of the synchronous electric 
motor 113, the other pole of which is connected to 
terminal 204. Electric motor 113, as has already been 
described, drives a disk 122 having a peripheral cam 
126. Cam 126 operates water supply interrupting micro 
switch 127 and electric motor stopping microswitch 128. 

Microswitch 128 comprises a ?xed contact 224 and a 
cam operated contact 225 connected to terminal 201. 
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Fixed contact 224 is connected to the same pole of the 
electric motor 113 as ?xed contact 223 of relay 221. 
The water supply interrupting microswitch 127 has a 

cam operated contact 226 connected to terminal 2191 
and said contact 226 may enter in contact with either of 
the ?xed contacts 227 and 228‘. Fixed contact :227 is 
connected to ?xed contact 218 of relay 212, the contact 
arm 215' of which is connected to the junction between 
winding 211 of relay 212 and ?xed contact 2% of relay 
203. 
Although in FIG. 3 two series of four cutting means 

units 94, 94’, 94", 94a and 25, 95’, 95", 95a are shown, 
in FlG. 17 only one series of three units of cutting means 
units 94, 94’, 94" is shown, whilst unit 94a has been 
omitted. It will be obvious that the number of units 
depends on the width of the paper web ‘and can be in 
creased or decreased in accordance with the require 
ments. 
What is more, in FIG. 17 similar elements of unit 

elements which are used in units 94, 94-’ and 94", will 
bear like reference numbers with the corresponding 
indices. 

Returning again to the water supply {interrupting 
microswitch 127, its ?xed contact 228 is connected to 
one end of an energizing winding 221)’ of relay 221', the 
other end of said energizing winding 22%’ is connected 
to terminal 204. Relay 221’ comprises a single switch 
having a contact arm .222’ and a ?xed contact 223'. 
Contact arm 222' is simultaneously connected to ?xed 
contact 223 of microswitch 127 and to winding 220' of 
relay 221'. Fixed contact 223' is connected to ?xed con 
tact 224’ of electric motor stopping microswitch 123’ and 
also to one pole of electric motor 113', the other pole of 
which is connected to terminal 2%. Cam operated con 
tact 225' is connected to terminal 201. Unit 24’ further 
comprises a relay 229 including an energizing winding 
230 one end of which is connected to terminal 2114 and 
the other end of which is simultaneously connected to 
?xed contact 267 of relay 203 and to contact arm 231. 
Relay 229 comprises two single switches of which one 
comprises contact arm ‘232 and ?xed contact 233 of 
which contact arm 232 is connected to terminal 291 and 
?xed contact 232 is connected to one end of energizing 
winding 219' of the electromagnetically operated check 
valve 105’. Contact arm 231 is in operative relation 
ship with ?xed contact 234 connected to ?xed contact 
227’ of water supply interrupting microswitch 127 ’ which 
furthermore comprises a cam operated contact 226’ con 
nected to terminal 291, and further comprises ?xed con 
tact 223’ controlling the start of electric motor 113” of 
unit 94", the structural details of which are substantially 
identical to unit 94’ and will therefore not be speci?cally 
described, it being suf?cient to point out that all the 
reference numbers of unit 94” are the same as those used 
in unit 94' but provided with a double index ("). Since 
unit 94" is the last unit in the arrangement shown in 
FIG. 17, ?xed contact 228" of Water supply interrupting 
microswitch 127” remains unconnected and could be used 
to control the start of the electric motor of a next unit, 
for instance unit 94a (see FIG. 3). 

In view of the functional description previously made 
in relationship to the mechanical arrangement, anybody 
skilled in the art will already visualize the functional 
arrangement from the electronic viewpoint. 
Assuming that cell 59 detects a break and transmits f 

a signal, as described in relationship with FIG. 10, said 
signal is ampli?ed by ampli?er 186 and its output trig 
gers the ?rst thyratron stage 181, the output of which 
energizes relay generally indicated at ‘183 from positive 
terminal 192 through ?xed contact 197 and contact arm 
1% of relay 195 which at this moment is tie-energized. 
.Thus energized relay ‘.183 performs two functions simul 
taneously, of which one consists in energizing relay 203 
through contact arm 187 and ?xed contact 188. Upon 
energizing relay 2% the three single switches are closed 
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and thereby energizing relays 212, 229 and 229" which 
by closing contacts 214-217, 232-233 and 232"-—233" 
open the electromagnetically operated check valves 105, 
105’ and 1115", respectively, whereby the respective noz 
zles 112 (FIG. 3) start to eject Water. As Will be seen 
later on, when analyzing FIG. 19, the photoelectric cell 
59 does not only command the simultaneous ejection of 
water through nozzles 112, but also through all the noz 
zles 75 and 77 (see FIG. 6). 
The energization of relay 183 further carries out the 

commutation of the input of the second thyratron stage 
193 from a negative blocking potential terminal ‘189 to 
a positive potential provided by the voltage divider 190 
191, thereby producing the triggering of the second 
thyratron stage 193 which energizes relay 195 which 
provides two functions. The ?rst function consisting in 
interrupting the positive supply from terminal 192 which 
de-energizes relay 183, whereby contact arm 187 is spaced 
apart from ?xed contact 188, and thus deeenergizing 
relay 2&3, whereby its contact sets 2tl5—~21l6, ‘Ztl7—2tl8 
and 209——21(l are opened. In spite of the opening of 
contact set 2tl5—2®6, relay 212 remains energized due 
to its locking circuit formed by the contact arm 215, 
?xed contact 218, ?xed contact 227, cam operated con 
tact 226 of microswitch 127 and terminal 2111, so that 
valve 105 remains open and water keeps on ejecting 
through nozzles 112. 

Returning now to relay 195, the engagement of con 
tact arm .199 with ?xed contact 2% energizes relay 221 
closing its contact arm 222 with ?xed contact 223, there 
by starting motor 113. Thus it will be understood, that 
the ejection of water through nozzles 112 ‘and the start 
of electric motor 113 is simultaneous; vbut if desired, a 
time constant circuit may be included in the circuit of 
the second thyratron stage 193 in order to delay the 
starting of the motor 113 with regard to the water ejec 
tion, as will be better understood when reference is made 
to FIG. 18, in order to achieve distance t, see FIG. 10, 
as previously explained. 
When the relay ‘133 releases due to termination of 

the photocell signal and blocking of thyratron stage 1811, 
the thyratron stage 193 is also blocked by negative po 
tential from source ‘189 now standing on ‘relay contact 
184. As a consequence, relay 195 also releases, open 
ing the contacts 199 and 2611; nevertheless the relay 221 
and motor 113 remain energized through closed contacts 
224- and 225 of the electric motor limit microswitch 128. 
Although the relay 195 is now released with positive 
potential standing on the relay contact 196, the thyratron 
stage 1511 does not “trigger” due to termination of the 
photocell signal at 59, and the relay 183 consequently 
remains deenergized. For further assuring deenergiza 
tion of the relay 1195, the anode supply to the thyratron 
stage 193 is interrupted by the separation of the mov 
able contact 213 from ?xed contact 216 of relay 212, 
this relay being deenergized when the contact arm 226 
of the water supply interrupting microswitch 127 opens 
at ?xed contact 227. 

Returning now to cam 126, as soon as the latter op 
erates the water supply interrupting microswitch 127, 
the cam operated contact 226 is spaced apart from- ?xed 
contact 227 and contacts the ?xed contact ‘228. During 
the opening of contacts 227 and 226, the locking circuit 
of relay 212 is interrupted and relay 212 is being de 
energized whereby due to the opening of contacts 214 
‘and 217 the water supply to nozzle 112 is interrupted 
by check valve .195. As soon as cam 126 has passed 
‘through microswitch 127, contacts 226 and 227 are re 
closed but relay 212 cannot be re-energized, due to the 
open position of contacts 213 and 215 of the locking 
circuit previously described. At this moment nozzle 
112 is in position A1, see FIG. 3. ‘It is ‘furthermore 
known that nozzle 112 has to return to its start position 
(that is to say point A, FIG. 3) without ejecting any 
water, to which end motor 113 has to keep on running 












