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The present invention relates to improvements 
in registration compensating mechanism of the 
class used for maintaining correct registration 
between a travelling web and an element or ele 
ments of a machine through which the web passes 
and operate at intervals thereon, and it relates 
more particularly to means for maintaining cor 
rect registration between the travelling paper 
Strip or web and the operative elements of a bag 
making machine through which the Web passes 
and which act on the paper strip or web at in 
tervals in its length to form bags therefrom, 
mechanism of this class being shown and de 
Scribed in my prior Patent No. 1517,099 granted 
Nov. 25, 1924 upon which the present invention 
is an improvement. 
One of the primary 6bjects of the present in 

vention is to provide a novel and improved de 
tector for governing the operation of the regis 
tration compensating mechanism which embodies 
a photo-electric cell which responds to the move 
ment of printed Sections of the Web past it and 
governs the operation of registration restoring 
means according to the relationship of such sec 
tions of the web with the operative element or 
elements of the machine acting thereon. 
Another object of the present invention is to 

provide means whereby the operation of regis 
tration restoring means may be governed by a de 
tector which responds to the passage of the suc 
cessive Sections or bag lengths of the web without 
requiring the use of perforations in the web. 
A further object of the invention is to provide 

a detector embodying a photo-electric cell which 
is adjustable to bring it into position to respond 
to the passage of any desired portions of the suc 
cessive printed impressions or of special marks 
printed or otherwise applied to the web and 
thereby control the operation of the registration 
restoring means according to the relationship of 
such printed impressions or marks with the oper 
ative element or elements of the machine acting 
thereon, s. 
To these and other ends, the invention consists 

arrangements of parts all as will be hereinafter 
Oe fully described, the features of novelty be 

ing pointed out particularly in the claim at the 
end cf the specification. 
In the accompanying drawings:- 
Fig. 1 is a side elevation of a paper bag making 

machine provided with web controlling means 
embodying the present invention; 

Fig. 2 is a vertical section on an enlarged scale 

(C. 64-68) 
taken through a side of the machine On the line 
2-2 of Fig. 1; 

Fig. 3 is a detail vertical Section taken on the 
line 3-3 of Fig. 2; , 

Fig. 4 is a horizontal section taken on the line 
4-4 of Fig. 2; 

Fig. 5 is a detail view in top, plan and On an 
enlarged scale, of the timers of the detector 
mechanism; - 

Fig. 6 is a front elevation of the timers shown 
in Fig. 5; 

Fig. 7 is a detail view in top plan of the de 
tector which cooperates with the travelling web; 

Fig. 8 is an elevation of the detector shown in 
Fig. 7; 

Fig. 9 is a vertical section taken. On the line 
9-9 of Fig. 8: 

Fig. 10 is a diagrammatic view showing the 
detector in cooperative relation with the trav 
elling Web, the timers connected to the detector, 
and the registration correcting means governed 
by the detector and timers, the parts being shown 
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20 

in the positions they occupy When the Web is in . 
correct registration with the operating element 
or elements of the machine; and 

Fig. 11 is a view similar to Fig. 10 but showing 
the relationship between the web and detector 
and the timers when the Web is out of registra 
tion with the operative element or elements of 
the machine. 
Similar parts are designated by the same ref 

erence characters in the Several figures. 
Registration compensating mechanism en 
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bodying the present invention is applicable gen- . 
erally to all uses where it is desirable or neces 
sary to maintain correct registration between a 
travelling web of paper or other material and a 
device or mechanism which operates on or co 
operates with the web at certain intervals in its 
length, whereby registration may be correctly 
maintained between the travelling web and the 
device or mechanism which acts thereon. The 
invention is particularly useful in paper bag mak 
ing machines for the purpose of maintaining COr 

in certain improvements and combinations and rect registration between the continuously trav 
elling web from which the bags are to be made, 
and which has been previously printed with ad 
vertising or other matter and the slitters, sever 
ing device or other parts of the machine which 
are intended to and should register very closely 
with the Web in predetermined relationship with 
the printed impressions on the web, in order 
that the printed impressions will be at uniform 
height on all of the bags made on the machine. 
The invention is shown in the present instance 
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2 
applied to a paper bag making machine of the 
kind used in making paper bags of the so-called 
self-opening or automatic type, the machine be 
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ing similar to that shown and described in my 
prior patent hereinbefore referred to, it compris 
ing a main frame which Supports the operating 
mechanism of the machine, a rack 2 which may 
be arranged at one end of the machine to sup 
port a roll of paper X in the form of a con 
tinuous strip which has been previously printed 
with advertisements or other imprints a -at in 
tervals in its length, the strip of paper being fed 
past a guide roller 3 into one end of the machine 
past a pair of guide rollers 4 and thence around 
a guide roller 5 which is arranged opposite to 
a gum or adhesive applying roller. 6 which ap 
plies adhesive along an edge of the paper strip, 
the latter then passing beneath a former 7 which 
forms the paper strip into a tube in the manner 
usual in bag making machines of this class, the 
tube then passing between slitters 8 which operate 
on the web at intervals in its length and in defi 
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nite relation with the imprints thereon to form 
tabs or flaps which serve to secure the bottons 
of the completed bags. A pair of draw, rolls 9 
are provided beyond the slitters to cooperate with 
the bag tube and thereby draw the same through 
the machine, and a pair of pinch rolls. O are 
provided beyond the draw rolls. between which 
the tube passes, these pinch rolls acting on the 
paper tube to hold it while a breaker strikes 
the paper tube about midway between the draw 
rolls 9 and the pinch rolls ) and severs the tube 
into bag lengths, the lines of severance being 
in definite relation with the printed impressions 
on the tube. Folding and cooperative bag form 
ing mechanism 2, the construction of which is 
well understood in the art is arranged beyond the 
pinch rolls to and cooperates with the severed 
bag sections to complete the formation of the 
bags. The pair of draw rolls 9 are mounted on 
shafts 3 and 4 respectively, these shafts being 
connected usually by gearing 5 to insure rota 
tion of the two draw rolls at equal Speed, the 
draw rolls gripping the paper tube between then 
and thus insuring advance of the web. at a Speed 
determined by the speed of the draw rolls, and 
the draw rolls and also the slitters 8 and pinch 
rolls O are driven from a main drive shaft 6 
through a gear 7 thereon which meshes with 
a gear 18, the latter being connected through 
the gears 9 to one of the slitter rolls 3, and 
the gear 8 meshing with a gear 20 which in 
turn meshes with a drive gear 2 for the draw 
rolls and also driving the pinch rolls 0 through 
suitable gearing as usual in bag making machines 

60 

of this type. The breaker fl, which cooperates 
with the usual severing knife 22, is carried by 
a shaft 23 which is connected by gearing 24 to 
be driven from the shaft of one of the pinch 
rolls 0. It will be understood that the slitters 8, pinch 
rolls to and breaker are all driven from and 
at a definite speed in relation to that of the 
main drive shaft 16, but the draw rolls 9 which 
serve to advance the paper tube or Web in re 
lation to these elements of the machine are 
driven through a variable speed device So that 
the paper tube or web may be driven at an in 
creased or a diminished speed and thereby re 
establish correct registration between it and 
the elements of the machine acting thereon 
whenever the paper tube or web is out of reg 
ister with such elements of the machine. The 
variable speed device for driving the draw rolls 

1,399,184 
shown in the present instance is like that shown 
and described in my prior patent hereinbefore 
referred to, its construction being briefly as fol 
lows: 
The driving gear for the draw rolls is fixed to 

a member 25 which is loosely mounted on the 
draw roll shaft 4 and is formed with an in 
ternal gear 26, and a spur gear 27 is keyed or 
otherwise fixed to the draw roll shaft 4, pin 
ions 28 being interposed between the gear 27 lic 
and the internal gear 26 and meshing there 
with, these pinions being carried by a member 
29 which is mounted loosely on the shaft 4 
so that the axes of the pinions may be rotated 
about the center of the shaft 4 as an axis, in one le 
direction or the other, thereby increasing or -. 
diminishing the ratio of speed transmission be 
tween the gear 2 and the draw rolls. The pe 
riphery of the pinion carrying member 29 is 
formed with worm wheel teeth 30 with which a 20 
worm 3 meshes, this worm being fixed on a shaft 
32 which latter is provided with a worm wheel 
33 which is fixed thereto, and a worm 34 meshes 
with the worm wheel 33, the worm 34 being fixed 
on a shaft 35 which is coupled or otherwise con 
nected to the shaft by a reversible electric mo 
tor 36. By this arrangement, when the electric 
notor 36 is energized to revolve in One direc 
tion it will operate through the worm gearing 
described to rotate the pinion carrying member 
29 to carry the axes of the pinions 28 in One 
direction around the axis of the shaft 4 as a cen 
ter to increase the ratio of Speed transmission 
from the gear 2 to the shaft 4 relatively to the 
speed of operation of the slitters, pinch rolls and 3: 
breaker and When the electric motor is ener 
gized to revolve it in the opposite direction it 
will operate through the worm gearing described 
to rotate the pinion carrying member 29 in the 
opposite direction to carry the axes of the pin- 4 
ions 28 in the opposite direction about the axis 
of the shaft 4 as a center and thereby reduce 
or diminish the ratio of speed transmission from 
the gear 2 to the shaft 4 in relation to the 
speed at which the slitters, pinch rolls and break 
er are driven, it being understood that the speed 
of the draw rols and hence of the paper tube or 
web acted on thereby will be thus increased or 
diminished while the slitters, pinch rolls and 
breaker continue to operate at a constant or 
invariable speed and that while the electric no 
tor is idle or stationary, the pinion carrying 
member 29 will be held from rotation and the 
ratio of speed transmission from the gear 2 
through the pinions 28 and gear 27 to the draw 
roll shaft 4 will correspond with that of the 
drive for the slitters, pinch rolls and breaker, 
so that the draw rolls will then advance the 
paper tube or web at a speed corresponding with 
the speed of operation of these elements of the 
machine. 
The present invention provides novel and in 

proved means for detecting any variation that 
might exist between the printed impressions on 
the continuously travelling paper web and the 
slitters or breaker bar or other element of the 
machine acting at intervals on the web and for 
automatically varying the relative Speed of Op 
eration of the travelling web and such element 
or elements of the machine, as by governing the 
operation of the reversible electric motor 36, as 
may be required, to restore correct registration 
between the web and said element or elements 
of the machine. Such means comprises timing 
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1,999,164. 
means connected to be driven in synchronism 
With the slitters and breaker or other element 
of the machine which acts at definite intervals 
On the web and a cooperating device which re 
Sponds to the passage of each printed impression 
on the web or of each of a series of special marks 
or impressions printed or otherwise applied to 
the Web in definite relation with such printed 
impressions, said device cooperating with the 
timing means to detect a lack of registration be 
tween the printed impressions upon the web and 
the slitters, breaker or other element of the 
machine and to vary the relative speed of op 
eration of the web and such element of the 
machine accordingly, as by governing the op 
eration of the electric motor, to restore regis tration. 
The timing means comprises preferably a pair 

of timing cams 3 and 38 fixed on shafts 39 and 
60 respectively, these shafts having gears 4 and 
42 of equal diameter fixed thereon and said gears 
being connected by an intermediate gear 83 
Which causes the shafts 39 and 80 to revolve at 
equal Speed. The cams 3 and 38 each have a 
high or raised portion 37a or 33a extending 
Bround a part of its circumference, and the lead 
ing end 37 of the raised portion of the cam 32 
and the rear or trailing end 88b of the raised por 
tion of the cam 38 are located in approximately 
the same angular positions around the shafts 39 
and 40 respectively. Contact arms 44 and 35 are 
pivotally mounted at 46 and 42 and cooperate 
with the respective cams, they being held in con 
tact therewith by the springs 38 and 49 respec 
tively, and the contact arms 44 and 45 carry elec. 
trical contacts 56 and 5 respectively which are 
arranged to engage relatively stationary, contacts 
52 and 53 respectively when the contact arms rest 
On the relatively low parts of the respective cans 
as showin at the right hand side of Fig. 6 and to 
disengage from said stationary contacts when 
the contact argins engage the relatively raised or 
high portions of the cams, as shown at the left 
hand side of Fig. 6. The shafts 39 and (36, con 
Aected by the gearing described, are driven in 
exact Synchronis: in with the sitters or breaker or 
other element of the machine which acts on the 
Web at intervals in its length, these shafts being 
driven in the present instance by a gear 53 which 
gaeshes with the gear 82 on one of the camshafts, 
this gear being fixed to a shaft, 55 and the latter 
is connected by spiral or other gearing 5S to a 
Shaft 5, the latter shaft being driven in definite 
tined relation with one of the elements in the 
Anachine which acts on the web at intervals in its 
length, it being shown in the present instance 
connected by bevel gearing 53 to the breaker 
shaft 23. The duration of the period during 
which the contacts are closed depends upon the 
circumferential length of the raised portions of 
these cams. As shown the raised portion of each' 
can extends through approximately one-half its 
circumference so that the contacts controlled by 
each cam will be closed during approximately 
one-half a revolution of the cam, but by length 
ening or shortening the circumferential length 
of the raised part of the cam, the period during 
which the contacts are engaged will be reduced 
or increased relatively to the period of rotation 
of the cam. The relationship of the high and 
low portions of the cams is such however that at 
the moment the slitters, breaker or other element 
of the machine is ready to act on the paper tube 
or web, one contact arm is about to ride from the 

- raised to the lower portion of its cam while at the 

3 
Same time the other contact arm has just reached 
the raised or high part of its cam, as shown 
diagrammatically in Fig. 10, and when the slit 
ters, breaker - or other operative element of the 
machine is in advance or behind such a position, 
One of the contact arms will rest on the raised 
part of its cam while the other contact arm will 
rest on the lower part of its cam as is shown for 
example in Figure 11. 
The device which responds to the passage of 

the printed impressions on the paper strip or 
Web consists, according to the present invention, 
of a photo-electric cell or tube which may be of 
the type now in common use employing elec 
trodes having a potential difference between 
them and the current flow through which is va 
ried by variations in the amount of light to which 
the tube or cell is exposed. The photo-electric 
tube or cell, designated 59, according to the pres 
ent invention, is so placed relatively to the travel 
ling paper strip or web 2. that it will receive alter 
nately varying amounts of light transmitted suc 
cessively fron the printed and intervening un 
printed portions thereof, the printed portions of 
the web, especially when printed in dark or black 
ink, trainSignitting less light than the plain or un 
printed portions thereof. In the preferred em 
bodiment of the invention shown, the photo 
electric cel) or tube is so placed Irelatively to the 
travelling paper strip or web and a source of 
light that it will successively receive light trans 
initted by reflection from the printed and inter 
vening uinorinted portions of the surface of the 
travelling paper strip or web, the light being re 
fected either fron positions of the printed in 
pressions ac on the Web and the Lingrinted or plain 
intervening portions of the web or groin specially 
provided gnarks or spots ac' printed in dark or 
black ini: or otherwise applied to the paper strip 
or web in definite relationship with the printed 
impressions thereon and the clear portions uf 
the paper strip or welo intervening such marks or 
spots. Preferably, the photo-electric cell or tube 
is no inted in a light Eight hood 68 which serves 
to exclude stray light from extraneous sources, 
it having an aperture 6d for admitting a beam of 
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light thereto and to the photo-electric cell or 
tube therein from the particular part of the web 
used to control its operation, this a perture being 
located at a suitable angle of reflection in rela- : 
tion to the printed side of the paper strip or 
web 3, and a source of light preferably in the 
form of a light projector 62 is mounted also at 
the printed side of the paper strip or web X and 
is set at an angle corresponding to the angle of 5. 
the aperture of the photo-electric tube so that 
the light projector will focus a highly condensed 
bean of light therefron along the line a upon a 
given point in the plane of the printed face of 
the travelling paper strip or web, and the light 
bean will be reflected fron Such point, by the 
surface of the travelling paper strip or web, 
along the line b into the aperture of the hood 
enclosing the photo-electric cell or tube. Any 
source of highly condensed and focussed light of 
sufficient intensity may be used, the light pro 
jector 62 shown comprising a casing or lamp 
house 63 to contain an electric light bulb 64 hav-, 

60 

ing a reflector 64a behind it and a tube 65 through 
which light from the light bulb and reflector is 
projected onio the paper strip or web, this tube 
containing a suitable light condenser and focus 
sing and projecting lenses such as those com 
monly used in light projecting apparatus. 
In some instances it may be desirable to locate 
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4. 
the light projector and photo-electric cell or tube 
in such position in relation to the width of the 
travelling paper strip or web X as to cause tians 
mission or reflection of light from the printed 
impressions ac on the Web and the intervening 
plain or unprinted portions thereof while in 
other instances, as for example, where there is 
in Sufficient contrast between the light transmit 
ting or reflecting properties of the printed im 
pressions and the intervening unprinted portions 
of the paper strip or web, special marks or Spots 
ac' having less light transmitting or reflecting 
properties may be printed in black or dark ink 
or otherwise applied alongside the row of printed 
impressions and at intervals in the length of the 
web in definite relationship with the printed in 
pressions ac thereon, and the light projector and 
photo-electric cell may be adjusted transversely 
Of the Web to cause them to cooperate with Such 
specially provided marks or spots. For this pur 
pose, the photo-electric cell or tube and light pro 
jector may be mounted on a slide 66, which is 
movable on a guide bar 67 which is fixed at its 
ends to the sides of the machine and extends 
transversely thereof in a position opposite to 
the printed side of the travelling paper strip 
or web so that by adjusting the slide 66 along the 
guide bar, the light projector and the photo-elec 
tric cell or tube may be brought into coopera 
tion with different portions of the paper strip or 
web in the direction of the width thereof. The 
slide 66 may be readily adjusted along the guide 
bar 67 by a screw 63 journalled in the front of 
the machine frame and cooperating with a nut 
69 on the slide 63, this screw having a handle 70 
arranged at the front of the machine for op 
eration thereof. To facilitate focussing the beam 
of light at onto the desired area of the Strip or 
Web and insure reflection thereof along the line 
b into the aperture of the photo-electric cell 
housing, the light projector is pivotally mounted 
by a horizontal pivot 7 on the upper end of a 
vertical swivel pin 72 which is rotatable, about a 
vertical axis in a clamp 73 attached to the slide 
66 the light projector being thus mounted for 
universal adjustment or adjustment angularly 
both longitudinally and transversely of the paper 
strip X and being held in adjusted position by 
tightening of the clamp 73, and the hood 60 con 
taining the photo-electric ceil is preferably ro 
tatable horizontally and adjustable vertically in 
a clamping band 76 attached to the slide 66 so 
that the aperture 6 may be adjusted vertically 
and angularly in a direction transversely of the 
paper strip X to properly receive the beam of 
light b reflected from the surface of the paper 
strip or web. By mounting both the light projec 
tor and the photo-electric cell on the slide, they 
may be readily adjusted to bring thern into co 
operation with any desired area in the width of 
the paper strip or web without disturbing the 
Operative relationship between the light projec-. 
to and the photo-electric cell. -. The photo-electric cell 59 is provided with a 
suitable amplifying relay 6 whereby the varia 
tions in the flow of the electric current through 
the photo-electric cell produced by the passage 

. Of the relatively dark printed impressions or the 
specially provided spots or marks and the inters 
vening clear or unprinted areas of the paper 
strip or web may be utilized to control the cir 
cuits of the reversible electric motor 36 to cause 
operation thereof in the proper direction to re 
store registration between the travelling paper. 
strip or web and the elements in the machine act 
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ing thereon when the web is out of register 
therewith. The amplifying relay shown in the 
present instance is of a well known kind, it em 
bodying a vacuum tube or thermionic device 75, 
a sensitive relay 76 and a contactor 77. 
The photo-electric cell 59 has its anode a and 

cathode b connected by the wires c, d and e, if 
to the grid g and filament or cathode h of the vac 
uum tube or thermionic amplifying device 75, 
the latter being supplied with current for its 
operation by a transformer T, the primary ter 
minals t and t' of which are adapted to be con 
nected to an ordinary alternating current light 
ing circuit, the transformer having a Secondary 
winding i connected by the conductors i to the 
terminals of the filament or cathode h for heat 
ing it and having a secondary winding k which 
is connected by the conductors l, m and m' to 
the filament h and the anode or plate 72 of the 
amplifying tube 75 to provide a Suitably energized 
anode circuit therefor, a portion of the winding 
k being also connected in the circuit of the photo 
electric cell to provide a potential difference be 
tween its electrodes. The transformer T also has 
a secondary winding ofor supplying a biasing po 
tential for the grid g of the amplifying tube 75, 
it being connected by the conductors p, p' and 
q, q' to the cathode h and the grid g respectively 
of the amplifying tube 75, a potentiometer P 
being bridged across the conductors p and q and 
having its movable resistance-varying element 
connected to the conductor q' whereby the poten 
tial of the grid g may be varied to adjust the 
sensitivity of the relay. 
The sensitive relay T6 embodies an electro 

magnet r the winding of which is connected in 
the output circuit of the amplifying tube 75 
which includes the conductors l, m, and m', this 
relay comprising a pair of oppositely arranged 
contact members r" and r2 which are connected 
to terminals 78 and 79 by the conductors r3 and rf 
respectively, a switch tongue r being pivoted or 
Otherwise movably mounted to engage one or the 
other of the contacts r" and r2 under the control 
of an arnature r which is actuated by the elec 
tro-magnet r, the Switch r normally engaging 
the contact r but disengaging therefrom and en 
gaging the contact r" when the electro-magnet r 
is energized. 
The primary winding t3 of the transformer is 

connected to the line terminals t and it by the 
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conductors t and t, the conductor t being con 
nected to a terminal t of the contactor and 
the conductor t being connected to the movable 
Switch member r of the sensitive relay 76. The 5 
contactor 77 comprises an electro-magnet u the 
Winding of which is connected to the terminal t 
and the terminal v of the contactor, the terminal 
being connected by a flexible conductor ty' to the 

terminal 79. The electro-magnet at of the con 
tactOf cooperates with a pivoted or movable ar 
mature no arranged to cooperate with a pair of 
contacts y and 2, the contacts y being connected 
by a conductory' to the motor circuit terminal 
89 and the contact a being connected by a con 
ductor a' to the motor circuit terminal 88. With 
the conductor y' connected to the terminal 79 as 
shown, the armature up of the electro-magnet it 
will be normally attracted and will bridge the 
terminalsy and 2 and thereby close the part of the 
motor circuit between the terminals 88 and 89, 
since the winding of the electro-magnet it is 
bridged across the line conductors t and ts and 
the contact member r and switch member rs 
connected in the circuit of said winding will be 75 i 
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2,999,184. 
engaged, the electro-magnet r of the sensitive 
relay being assumed to be de-energized, but when 
the electro-magnet r is energized, the switch 
member r is disengaged from the contact mem 
ber r, the circuit of the electro-magnet u will be 
broken and the armature up will be retracted, thus 
breaking the circuit between the terminalsy and 2 
and thereby opening the motor circuit through 
the terminals 88 and 89. 
The operation of the amplifying relay is briefly 

as follows:-An increase in the amount of light 
to which the electrodes of the light sensitive 
photo-electric cell 59 are subjected will cause an 
increase in current flow through the conductors 
c, d and e, f. Since the electrodes of the photo 
electric cell are connected to the grid g and fila 
ment h of the amplifying tube 75 and assuming 
the biasing potential of the grid g to be suitably 
adjusted, such increased current flow through the 
photo-electric cell will produce an increased flow 
of current of amplified strength through the 
amplifying tube 75, causing the electro-magnet r 
of the relay 6 connected in the plate or output 
circuit of the tube 5 to be energized, thereby at 
tracting the armature r6 and Swinging the Switch 
member ris out of contact with the contact men 
ber r and into contact with the contact member 
'', and when the flexible conductor v' is connected 
to the terminal 79 as shown, the normally closed 
line circuit through the terminals t and t” and 
the electro-magnet at of the contactor will be 
broken, thereby causing the armature U of the 
contactor to be retracted, thereby breaking the 
part of the Inotor circuit formed by the ter 
minals g and 2 and 38 and 39 and the con 
inepting conductors gy' and 2'. When the amount 
of light to which the electrodes of the light sen 
Sitive photo-electric cellis Sufficiently reduced, the 
current flow in the circuit thereof connected to 
the ainplifying tube 5 is reduced, thus reducing 
the current flow through the amplifying tube, in 
consequence of which the electro-magnet r of the . 
sensitive relay 6 is sufficiently de-energized to 
allow the switch member r to move into engage 
gent with the contact nember 2, due to re 
traction of the armature r, thereby closing the 
energizing circuit of the electro-magnet all of the 
contactor a so that the electro-magnet at of the 
contactor will be energized by line current 
through conductor i4, terminals to and y of the 
electro-magnet, conductors p' and r, contact 
member r. switch member r and conductor t5, 
thereby causing the electro-magnet u of the con 
ductor to attract its armature ad, causing it to 
bridge the contacts g and 2 and thereby close the 
notor circuit through the conductors g’ and a 
and across the terminals 88 and 89. 
While the amplifying relay as just described is 

arranged to open the part of the notor circuit 
between the terminals 88 and 89 when the photo 
electric cell is exposed to an increase in light and 
to close the motor circuit when the amount of 
light reaching the photo-electric cell is sufficiently 
reduced, the amplifying relay may be readily 
changed to operate in the reverse manner, that 
is, to close the electric motor circuit when the 
photo-electric cell is exposed to an increased 
amount of light and to break the motor circuit 
when the amount of light reaching the photo 
electric cell is sufficiently reduced. This change 
requires merely the connecting of the conductor 
j', to the terminal,78 instead of to the terminal 79 
as shown. When thus changed, it will be seen 
that when the electro-magnet r of the sensitive 
relay 76 is energized by an increased current out 

S 
put from the amplifying tube 75 resulting from 
an increased flow of current through the photo 
electric cell due to the exposure thereof to an 
increased amount of light, the circuit of the 
electro-magnet u of the contactor, which will 
then be normally open between the contact mem 
ber r" and the switch member rs, will be closed 
by the swinging of the switch member rs into 
engagement with the contact member r' by the 
attraction of the armature ré of the sensitive 
relay, and the electro-magnet u of the contactor 
Will then attract its armature up, closing the 
motor circuit through the conductors y' and 2' 
and across the terminals g and 2. and 88 and 89, 
and when the electro-magnet r is de-energized 
by a reduced current output from the amplify 
ing tube 75 resulting from a diminished or in 
terrupted flow of current through the photo 
electric cell due to the exposure thereof to a 
reduced amount of light the circuit of the electro 
magnet u of the contactor will be opened by the 
disengagement of the switch member r3 from the 
contact member r", due to retraction of the ar 
mature r of the Sensitive relay, and the arma 
ture U of the contactor will then become retracted, 
it disengaging from the contacts y and 2 and thus 
breaking the motor circuit between the terminals 
88 and 89. 
Using the amplifying relay as shown, the cur 

rent flow through the photo-electric cell 59 will 
be reduced each time a printed area, ac or one 
of the specially provided printed marks or Spots 
ac' is opposite to the aperture of the photo-electric 
cell, thereby causing closing of the part of the 
circuit of the electric motor 36 between the ter 
minals 88 and 89, and an increased current flow 
through the photo-electric cell, which takes place 
When the intervening blank or unprinted areas 
of the surface of the web are opposite to the 
aperture of the photo-electric cell, will cause 
opening of this part of the circuit of the motor 
36, the variation in the amount of light reach 
ing the photo-electric cell to cause its operation 
being produced by the difference in the light 
transmitting or reflecting properties of the print 
ed areas or marks or spots on the web and the 
intervening blank or unprinted portions of the 
web, the light-transmitting or reflecting power of 
the printed areas or marks or spots on the Web, 
especially when printed in black or dark ink, be 
ing much less than that of the blank or unprinted 
portions of the web. 
The electric circuit connections between the 

various elements are as follows:-85 and 86 are conductors for supplying the operating current 
for the motor 36, these conductors being con 
nected to any suitable source of current of proper 
voltage as for-example an electric generator 8. 
The conductor 85 is connected directly to One 
terminal of the motor 36 and the conductor 86 
is connected to the terminal 88 of the contactor 

of the amplifying relay. The other terminal 
89 of the contactor 77 is connected by a Con 
ductor 90 and its branches 9 and 92 to the Con 
tact arms 4 and 45 respectively. The stationary 
contacts 52 and 53 are connected by conductors 
93 and 94 to the remaining terminals of the 
reversible motor 36, it being understood that true 
motor is of the reversible type and will revolve 
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in one direction when energized by current sup- 70 
plied by the conductor 85 and the conductor 93 
and will revolve in the opposite or reverse di 
rection when energized by current supplied by 
the conductor 85 and the conductor 94. 
The operation of the registration compensat 
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S. 
ing mechanism constructed as hereinbefore de 
Scribed is as follows:- 

ASSunning the invention is applied for example 
to a paper bag making machine and that the 
paper strip or web X from which the bags are 
to be made is printed with advertising matter 
or other printed impressions ac arranged suc 
cessively in the direction of its length, either 
With or Without the special marks or spots ac', 
and that the paper strip or web is fed continu 
Ously through the machine by the draw rolls 9, 
and the photo-electric cell 59 and the cooperat 
ing light projector 62 are arranged to cooperate 
With the printed impressions ac on the web or with 
the specially provided marks or spots ac' thereon, 
the running of the machine will cause the 
cans S and 38 to operate in Synchronism with 
the sitters 8, breaker and other elements of 
the machine which act at intervals on the paper 
Strip or Web, and as the raised part of each can 
:"eaches the respective contact arm, the latter 
Will be raised, disengaging the contact 59 or 5 
thereo from the respective stationary contact 
52 or 63, and when the low part of each cam 
reaches the cooperating contact arm, the latter 
Will be lowered thereby engaging the contact 
thereon with the respective stationary contact. 
The cans 3 and 38 are so set relatively to the 
cut off operation of the breaker on the web and 
the contacts 52 and 53 are so adjusted that while 
the printed bag Sections of the travelling paper 
strip or Web are in correct register with the 
Slitters, breaker or other elements of the ma 
chine, the raised portion of one can will have 
just raised one of the contact arms while the 
raised portion of the other cam will still hold 
the respective contact arm in raised position, at 
the monent one of the printed impressions ac on 
the paper strip is opposite to the aperture 6 of 
the photo-electric cell, assuming that the photo 
electric cell 59 and the light projector 62 are 
adjusted to cooperate with the printed im 
pressions a on the paper strip. Assuming the 
amplifying relay 76 to be connected so that the 
photo-electric cell will then close the circuit 
through the contactor terminals 88 and 89, the 
conductors 85 and 9, 9 and 92 will then be con 
nected to the source of electric current supply 
for the notor 36 but the motor circuit will not 
be completed through either of the conductors 
9 and 82 since the contacts 58 and 52 and 5. 
and 53 will be open as shown in Fig. 10 and hence 
the electric notor 36 will be idle or motionless 
and the draw rolls 9 will operate to draw the 
paper strip or Web through the machine with 
out waiiation in their speed relatively to the 
slitters 8, breaker or the other operative ele 
ments of the machine, the paper strip or web 
being then in proper register with the slitters, 
breaker and other element of the machine so 
that these elements of the machine will operate on 
the paper strip or web in proper longitudinal 
relationship with the printed impressions a 
thereon. While the paper strip or web is thus 
in proper registration with the operative ele 
ments of the machine acting upon it, the elec 
tric motor 3S and the variable speed driving. 
means for the draw rolls will remain idle, the . 
electric notor circuit being opened by both con 
tact aims 4 and 5... each time a printed in 
pression a cores opposite to the aperture of the 
photo-electric cell. However, should the paper 
Strip lag or become advanced relatively to the 
EE breaker or other operative elements of 
the machine so that these elements of the ma 
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chine would not operate on the paper strip in 
proper, longitudinal relationship with the 
printed impressions thereon, One or the other of 
the contact arms 44 and 45 will be in position 
to engage the electrical Contacts controlled by 
it at the moment a printed impression on the 
paper strip is opposite to the aperture of the 
photo-electric cell and the resultant closing of 
the motor circuit through the contactor terminals 
88 and 89 and the contacts engaged by the re 
spective contact arm will cause operation of the 
motor 36 in a direction to increase or diminish 
the speed of operation of the draw rolls through 
the variable speed driving mechanism therefor, 
thereby restoring registration between the print 
ed impressions on the travelling paper strip 
and the elements of the machine which operate 
thereon. For example, in Fig. 11, the paper 
strip or web X is shown in lagging relation to 
the cams 37 and 38 which are synchronized with 
the slitters, breaker and other elements of the 
machine which act on the paper strip, the con 
tact arm 45 being opposite to the low part of 
the cam 38 so that it is lowered and its contacts 
5 and 53 are in engagement at the time a printed 
impression ac on the paper strip is opposite to 
the aperture of the photo-electric cell, and since 
the motor circuit through the contactOr terminals 
88 and 89 will be closed under these condi 
tions, current will be supplied to the electric 
motor 36 through the conductors 85 and 94 to 
cause operation of the motor in a direction to 
cause the variable speed driving mechanism for 
the draw rolls to operate the draw rolls at an 
increased speed relatively to the Speed of Opera 
tion of the slitters, breaker and other Opera 
tive elements of the machine, and this Operation 
will take place at each revolution of the cams 
37 and 38 until the travelling paper strip has 
been brought into registration with the slitters, 
breaker and other elements of the machine as 
represented in Fig. 10, whereupon the motor 36 
will become idle. If the paper strip or web be 
comes advanced Or runs ahead of the slitters, 
breaker or other operative elements of the ma 
chine, the contact arm 44 instead of the contact 
arm 45 will be in its lowered position so that its 
contacts 50 and 52 Will be closed at the moment 
a printed impression at is opposite to the aper 
ture of the photo-electric cell, and the electric 
motor 36 will then be caused to operate in the 
opposite direction through current supplied 
through the conductor 93 and the variable speed 
driving mechanism for the draw rolls will then 
operate in a direction to advance the paper strip 
Or web at a reduced speed relatively to the speed 
of operation of the slitters, breaker or other ele 
ments of the machine, and this operation will 
take place at each revolution of the cans until 
registration is restored between the printed im 
pressions on the paper strip or web and the 
slitters, breaker or other elements of the ma 
chine, whereupon the motor 36 will again become 
idle. 
The operation may be the same when the row 

of marks or spots ac' are printed or otherwise 
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applied to the paper strip in definite relation- ; 
ship with the printed impressions thereon, these 
specially provided marks or spots being used ad 
vantageously when the contrast between the light 
reflecting properties of the printed impressions 
on the paper strip and the intervening clear or 
unprinted areas thereof is insufficient to effect 
the requisite variation in the amount of light re 
ceived by the photo-electric cell to insure its 75 



1,999,164 proper or efficient functioning. It will be un 
derstood that while the amplifying relay 74 may 
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be adjusted SO as to close the electric motor cir 
cuit across the terminals 88 and 89 of the con 
tactor 7 when a printed impressionac or a mark 
or spot ac' on the paper strip is opposite to the 
photo-electric cell, the amplifying relay may be 
adjusted to close the motor circuit through the 
contactor terminals when a clear or unprinted 
area of the paper Strip or web is opposite to the 
photo-electric cell and the latter may be posi 
tioned accordingly to maintain regist'ation be 
tween the paper strip and the slitters, breaker or 
other elements of the machine in cooperatione 
With the timing cams in the manner hereinbe 
fore described. . 

It will be understood that while the registra 
tion restoring operation is taking place involv 
ing either an increased or reduced speed of op 
eration of the draw rolls, the motor 36 will op 
erate to effect such result during each revolu 
tion of the cams 37 and 38 and the motor will op 
erate each time for the period of time the con 
tact arm 44 or 45, as the case may be, is in its 
lowered position as permitted by its engagement 
With the low portion of its respective can, and 
by extending the high or raised portions of the 
cams around their circumferences for a greater 
or less extent, the duration of the registration 30 

40 

restoring operation of the motor 36 during each 
revolution of the cam may be reduced or in 
creased, if desired, since the lengthening or 
shortening of the raised portions of the cams at 
the ends thereof opposite the leading end 37b 
of the cam 3 and the rear or trailing end, 38b 
of the cam 38 will, in effect, alter corresponding 
ly the lengths of the low portions of the cams. 
While it is generally preferable to employ the 

contactor of the amplifying relay and the cam 
controlled contact arms to directly control the 
Operating circuit for the motor 36, as shown and 
described, obviously a relay like that shown for 
example in my prior patent hereinbefore re 
ferred to and governed by the contactor of the 
amplifying relay and cam-controlled contact 

'7 
arms, may be employed to control the circuit 
of the motor. 
The invention is shown in the present instance 

applied to a paper bag making machine of the 
kind used for making bags of the so-called self 
opening or automatic type, but it is obvious that 

, the invention is also applicable to machines for 
making bags of the flat, square or satchel bot 
tom and all other types. 
By employng a photo-electric cell to respond 

to the passage of the printed impressions or the 
marks or spots printed or otherwise applied to 
the paper strip or web in conjunction with the 

O 

timing cams Synchronized with the slitters, 
breaker or other elements of the machine which 
are intended to act on the paper strip in def 
inite relationship with the printed impressions 
thereon, for detecting any lack of registration be 
tween the paper strip and such elements of the 
machine and for controlling the operation of 
means for restoring such registration, proper 
registration may be maintained between the 
paper strip and the machine in a more simple 
and efficient manner than heretofore and it af 
fords the further advantage that it. renders it 
unnecessary to provide perforations in the paper 
strip as has been heretofore required. 

I claim as my invention:- 
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In means for maintaining registration between 
a travelling web having longitudinally spaced 
areas of relatively different light reflecting pow 
ers on a surface thereof and an element of a 
machine acting on said web, means for guiding 
the travelling web, a photo-electric cell and a 
light projector mounted opposite to said surface 
of the web in angular relation therewith to cause 
a light beam to be projected onto said surface 
of the web and reflected by said surface to the 
photo-electric cell, and a slide adjustably sup 
porting the photo- lectric cell and light pro 
jector in variable angular relations and movable 
to bring them bodily into cooperation with dif 
ferent portions of the width of the web. 
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