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UNITED STATES PATENT OFFICE

2,686,453

MEANS FOR CHE

CKING SUPERPOSED

IMPRESSICNS ON A MOVING WEB

Jolgn J. Bogert, Fairlawn, N. J., assignor to Na-
tional Laboratories Manufacturing Corp., a
corporation of New Jersey

Application August 1, 1950, Serial No. 177,002
(Cl. 88—14)

5 Claims.
1

This invention relates to an apparatus for
observing repeated patterns or designs on a mov-
ing web and more particularly for inspecting the
registration, quality and .color of g plurality of
superposed printed impressions which form the
design.

43 conducive o an understanding of the in-
vention, it is noted that in the printing of re-
peated multi-colored designs on a continuous
web, the different color Impressions which form
the final design ars printed successively in super-
bosed relation from g number of printing rollers.

In order to provide high grade printing it is
Necezsary that the various impressiong forming
each design be in registry and properly aligned.
It is therefore desirable that an inspection be
made of the alignment and registration of the
priuted impressions in order that defective de-
signs will not be vroduced. As the web is moy-
ing at g relatively high speed, such inspection
by direct ohservation of the printed web is im-
Pessible and mechanism is pi’ovided, which may
ke of the type shown in the patents to Eorton
Nps. 2,140,402 and 2,135,013, whereby successive
identical areas on the printed, moving web are
refiscted for a period 6f ime by a suitable re-
flecting member which is moved in synchroniza-
tion with the running web 5o that the printed
imprassions on such areas will appear stationary
and thereby permit close inspection thereof.

Where the design to be inspected ig relatively
arge in size, the arvea viewegd at any one time may
only be a portion of the entire design and i} iz
desirable that means be provided to permit any
portion of the design to be inspected.

Where a mirror is rotated in synchronization
with the movement of the weh, such ag by means
of & worm and worm gear drive and the relative
position of the worm with respect to the worin
gear is changed to advance or retard the mirror
slightly with respect to the synchronous speed of
the web and the mirror, although inspection of
the entire design is afforded, it has been found
that the errors in lead inherent in the gears cause
objectionable errorg in tracking that result in
an apparent jiggling of the reflscted area,

As the supsrposed impressions in such re-
cted ares may bhe smail in size, the jiggling may
it impossible to determine if such impres-
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S are in registry and hence no accurate in-
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vention tc provide g viewing apparatus which is
simple to operate and install and has but rela-
tively few parts, none of which is likely to become
cut of order, and with which device an observer
may view the reflected image of any selected
vortion of a design formed by means of g plu-~
rality of superposed printed impressions on a
web or scan the entire design at any selected rate
of speed with substantially no jiggling in the
reflected image of such design, regardless of the
area being viewed, so that even the smallest
impression may be minutely checked, and which
device when once adjusted for maximum ac-
curacy does not become out of adjustment.

Where fhe mirror used in the scanning appa-
ratus is rotated by means of a Selsyn motor
coupled in conventional manner to a second
Selsyn motor driven in synchronization with the
printing rollers, an element of oscillation or
hunting is inherent in the operation of the first
mentioned Selsyn motor with the result that the
reflected image swings back and forth over a
given point rendering it dificult to inspect.

It is aceordingly ancther object o provide a
Selsyn motor drive in g viewing apparatus of
the above type in which there is a2 minimum of
hunting in the driven Selsyn motor with result-
ant steadiness of the image.

A5 1t s essential with Seisyn moiors that they
maintain synchronization even during acceler-
abion, the use of a relatively heavy fiywheel is
desirable, but the inertia of such flywheel on the
driven Selsyn motor may result in stalling before
1t can accelerate to full speed unless Selsyn metors
50 large are used ag excessively to increase the
cost and bulk of the apparatus.

1t is accordingly still another object fo provide
an apparatus of the above type in which the fiy-
wheel mass is applied to the shaft of the driven
Selgyn motor in such manner 25 not to ovarload
the latier.

According to the invention, a substantially
cylindrical drum is provided having a plurality
of identical iongitudinally extending mirrors on
the periphery therecof the lengths of which ex-
tend across the web and desirably form a regular
polygon in fransverse cross section. The drum
is desirably rotated by a gear transmission, pref-
erably one of the worm gear type driven by a
Selsyn motor which in turn is preferably driven
by a driving Selsyn motor that is coupled to the
printing rvollers, so thaf the two Selsyn motors
may he driven in synchronization with the
brinted web, a differential Selsyn motor being
interposed between said two Selsyn motors to
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change the movement of the driven Selsyn motor
in a predetermined manner relative to that of the
driving Selsyn motor so that any selected area
of the design on the web may be viewed or, if
desired, the entire design may be scanned.

Desirably the driven Selsyn motor has g fly-
wheel thereon to reduce the hunting inherent in
Selsyn motor systems and such flywheel is de-
sirably coupled to the Selsyn motor shaft in such
manner as to preclude excessive ioad and pos-
sible stalling in the course of bringing such
driven Selsyn motor up to speed.

In the accompanying drawings in which are
shown one or more of various possible embodi-
ments of the several features of the invention,

Fig. 1 is a diagrammatic side elevational view
of the apparatus,

Fig. 2 is a fragmentary side clevational view
similar to Fig. 1 on a larger scale partly in cross
section and with parts broken away,

Fig. 3 is a fragmentary side elevational view
of the opposite side of the apparatus to that
shown in Fig. 2,

Fig. 4 is a fragmentary front elevational view
of the apparatus with parts broken away,

Fig., 5 is a fragmentary transverse sectional
view of the apparatus with parts broken away
taken along line 5—58 of Fig. 2,

Fig. 6 is a fragmentary jongitudinal sectional
view of the apparatus taken along line 8—8 of
Fig. 5,

Fig. 7 is a detail sectional view on a larger scale
taken along line T—7 of Fig. 4,

Fig. 8 is a sectional view cn a larger scale taken
along line 8—8 of Fig. 3, :

Fig. 9 is a diagrammatic view illustrating the
operation of the apparatus, and

TFig. 10 is a diagrammatic cireuit diagram of
the Selsyn motors.

Referring now to the drawings, in Fig. 1 is
shown a diagrammatic side elevational view of
the apparatus which desirably comprises a sup-
porting frame which may include 2 pair of spaced
parallel uprights or beams 12 mounting trans-
versely aligned pairs of laterally extending
brackets 18 and {4.

Rotatably mounted on each pair of brackets i3
and 14 are transverse guide rollers §5 and 16
around which the printed web 17 passes. As
shown in Pig. 1, one end of the web is wound
around a roll {8 to be collected thereon ang the
other end of the web {7 is fed from a supply roll
19 and passes between a plurality of pairs of
printing rollers 2{ and 22, only one of which is
shown, the pairs of rollers successively printing
the impressions which form ths completed de-
sign. Desirably each of the pairs of brackets i3
and {4 carries a lamp 23 thereon to illuminate the
vertical portion 24 of such web which is stretched
between rollers (5.

Also mounted on the beams [2 hetween
prackets 13 and 14 are a pair of spaced parallel,
norizontal tracks 25 and 26 supported adjacent
their ends by braces 217, and which serve as the
mount for a housing 3! containing the scanning
mechanism for viewing the web 17.

Although the scanning mechanism may be of
any suitable type, it desirably comprises 2 drum
32 extending transversely of the housing 3/ and
rotatably mounted therein between the spaced
upright side plates 33 and 24.

As shown in Fig. 5, the drum may comprise &
pair of hubs 35 and 35 retained in spaced parallel
relation by separator bars 37 held against the
hubs by screws 48. The drum 32 desirably car-
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ries a plurality of light reflecting surfaces or
mirrors 38 which are desirably elongated flat
strips of uniform length and width affixed at
their ends by brackets 88 to the periphery of hubs
35 and 36.

As shown in Fig. 6, the adjacent longitudinal
edges 81 of the mirrors 3§ are desirably beveled
and are retained in edge to edge abutment pref-
erably of their thickness. The peripheries of
hubs 35 and 3% desirably have a plurality of flats
£2 thereon against which the associated ends of
the mirrors may rest, the mirrors 28 thereby
forming a regular polygon in cross section.

Although the mirrors 38 could be of any suit-
able type, it is preferred to have them coated on
the front surface thereof. Such mirrors are ad-
vantageous in that they eliminate the double re-
flection inherent in conventional rear surface
mirrors which prevents clear definition of the im-
pressions to be viewed and in addition as the
physical mounting of the flat mirror strips upon
a drum necessitates a joint at the adjacent
mirrors, the visual effect of these joints is mini-
mized, for if back surface mirrors should be em-
ployed, the rays of light would have to pass
through the glass and return, with resultant loss
of definition at each joint due to parasitic re-
fiections.

Means are desirably vprovided to rotate the
drum 22 in synchronization with the rotation of
the printing rollers 21 and 22 and the movement
of the web 171. To this end, each of the hubs 35
and 28 desirably has an axial hub bearing 44
affixed as by set screws (not shown) to a trans-
verse shaft 45 which extends therethrough. The
shaft 45 is desirably journalled at one end in a
bearing block 4§ affixed to the inner surface of
plate 33 and near ifs other end in a bearing block
47 affized to the outer surface of plate 34,

The end 48 of shaft 45 which exfends through
bearing block 47 desirably has a worm gear 49
affized thereon which meshes with the worm B5i
affized on the drive shaft 52 of a Selsyn motor 83
mounted on the outer surface of plate 34, said
shaft 52 being journalled in a laterally extending
bearing block 54 affixed on plate 34.

The Selsyn motor §3 is electrically connected in
conventional manner to a driving Selsyn motor
58 to be driven thereby, said Selsyn motor 55
being driven through gearing 57 (Fig. 1) from
the printing roller 22, the Selsyn motors func-
tioning in the manner well known in the art, so
that upon rotation of the rotor of the driving
Selsyn motor the rotor of the driven Selsyn motor
will he rotated a corresponding amount.

In order to view the impressions reflected irom
the vertical portion 24 of web {7 to the mirrors
38 in the manner hereinafter to be described, a
mirror 59 is desirably provided which, as shown
in Figs. 5 and 6, is desirably an elongated strip
extending parallel to drum 32 and mounted be-
tween plates 33 and 34 so as to oscillate or rock
back and forth to maintain unaltered the opti-
cal relationship between the moving web area
being viewed and the reflected image projected to
the observer.

Ag shown in Fig. 6, the mirror 58 is clamped
to a rigid strip 8¢ preferably of metal, having 2
longitudinal reinforcing rib 62 on the undersur-
face thereof. The clamping is desirably ef-
fected by means of clamp bars §3 and 84 extend-
ing transversely across the mirror 89 af its ends,
sald clamp bars heing retained together by
screws 65. Tach of the clamp bars §3 desirably
has a hub 85 affixed thereto on the outer surface
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thereof so that the axis of each of the hubs is
aligned with the top surface of the mirror 59
midway between its sida edges. The mirror 59
is mounted between the side plate 33 and 24 by
means of bearing ping 67 rigidly affized to said
bvlates and extending laterally inward therefrom
through the hubs 86 of the clamp bars 63 and is
desirably rocked by a lever 69 (Fig. 6) one end of
which is afiixed to hup 8¢ while the other end
carries a cam roller Ti resiliently retained as by
a coil spring 72 in engagement with the DPeriphery
of a cam 73 affixed by screws 74 to hub 38.

As both the mirrors 33 on the drum 32 and the
oscillating mirror 5§ etxend the entire width of
the web 17, it is apparent that a design that ex-
tends over such entire width will be reflected so
that it may be seen by an observer viewing mir-
ror 59.

In order to permit minute inspestion of such
design, magnifying measns may desirably be pro-
vided which may comprise a pair of binoculars
1T mounted on a earrier 18 movable transversely
between side plates 33 and 34 on a transverse
guide rail 75. When any portion cf ths wep is
to be observed, the carrier 78 is moved to the se-
lected position on guide rail 75 and fixed in place
by set screw 18 and the binoculars 77 may be fo-
cused as desired.

With the construction thus described, it is
apparent that the drum 32 at a predetermined
distance from the vertical portion 24 of the movy-
ing web 171, as shown in Tig. 9, one of the mirrors,
i e. mirror 38, will reflect the area on the web
Portion 24 indicated by the point 78’. The image
from voint 78’ will be reflected from mirror 38’ to
mirror 88 so that it can be seen by the observer
through hinoculars 77.

As the drum 3% rotates in a clockwise direction
and the web {7 moves in the direction of the
arrow, the mirror 3%’ will follow point 18’ yntil
such mirror 23’ moveg past the line of sight 7%
of the binoculsrs 77 at which time the beginning
of the next mirror 28’ comes into the line of
sight 19 of the binoculars 71.

As successive identical batterns on the web
are equi-distantly spaced thereon by an amount
which will winl bring one pattern into sight im-
mediately after the bregceding observed paitern
bagses out of sizht, the observer will see what is
apparently a stationary object.

Inasmuch as an element of hunting or oscil-
lation is inevitable in Selsyn motors connected
as above described, such hunting of the Selsyn
motor 53 would cause the image seen %o swing
back and forth about 2 fized poins thereby ren-
dering minute inspection thereof difficult.

It is therefors desirable to add mass to the
shaft 52 of the driven Selsyn motor 53 to act as
8 flywheel for substantially constant speed ro-
tation withoug hunting, Because of space limi-
tation, a single fiywheel of large size has been
found to he impractical and it has een found
desirable, in order to achieve the desired mass
with a minimum o7 size, to provide g pair of rel-
atively small flywhesls 81 and 82. As shown
in Fig. 2 fiywheel 81 is mounied on shaft 53 and
desirably has an encompassing pulley bely 83
which drives g pulley 34 affixed on countershaft
85 journalied in laterally extending brackets 86
and &7 affixed to blate 34, the end a8 of shaft 85
having said flywheel 82 afiixed thereon. Pref-
erably the pulley 84 has a much smaller diameter
than flywheel 8§ so that flywheel 82 will rotate
at a greater speed than flywheel 81.

As the inertia of flywheels 81 and 82 is rela-
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tively high, it woulg require the applieation of
considerable torque in order that the Selsyn mo-
tor 53 may accelerate to the speed of the driving
Selsyn motor 58, ang consequently the Selsyn
metor §3 would have to be of relatively large size,
which in addition to being very expensive would
occupy considerable space.

In order to use g moderately sized Selsyn mo-
tor, yet with the required fiywheel mass to pre-
vent hunting, means are desirably provided to
permit the Selsyn motor 53 to attain substan-
tially its running speed before the full mass of
the flywheels 81 ang §2 is applied thereto. To
this end ag shown in Fig. 2, a friction clutch 91
is desirably Interposed between shaft 52 ang fiy-
wheel 8f, The clutch may comprise an inner
bearing race 82 affized on the end of shaft 52 and
coacting with an outer race 93 affixed to the wall
Of an azial bore 84 in the flywheel 81. The end
face 85 of the Aywhee] 81 desirably has a fric-
tion ring &3 urgeq thereagainst by a resilient
vlate 87 affized at its axis as by screws 98 thread-
ed into the end of shaft 52.

Thus, upon initial rotation of shaft 82, due to
the inertia of flywhesls 8 and 82, plate 97 will
slide on ring §8 applying but little driving torque
thersto, and hence flywheels 81 and 82 will ini-
tially rotate very slowly with but little load be-
ing applied to shaft 52. As shaft 52 and fly-
wheels 81 and 82 continue rotating, the flywheels
will gradually build up to their normal running
speed with their load being gradually applied to
shaft 52 so that Selsyn motor 53 may come up
to the speed of the driving Selsyn motor 56 with~
out stalling, which might occur if the load of
the flywheels was suddenly applied. Thus, the
two Selsyn motors 52 and §¢ will remain in
synehronization.

It is to be noted that the vertical range of
coverage of the web by the reflecting mirrors 38
on drum 32, depends upon the distance of said
ors from the web, for the angle embraced
tween the upper snd lower dot and dash lineg
188 in Fig. 9 is determined by the number of
mirror faces on drum 3% and does not change.
Consequently the mirrors 38 must be spaced a
predetermined distance from the web in order
that identical areas on the successive identical
vrinted designs on the webh may be viewed.

Where the printing cylinder 22 carries one
design abous its beriphery, the mirrors 38 and
the web must be spaced by a ceriain amount.
Where the cylinder 22 has two identical designs
In sequence about its beriphery each extending
half way around, the impressions will oceur on
the web at twice the {requency they would oceur
if but one design extended around the cylinder.
In such latter case it is desirable to reduce the
distance between the mirrors 28 and the web (7
so that but a single design will be veflected to
the mirrors 28 and as the web 17 will be closer
to the observer the design may be more closely
inspescted. To afford such movement, the hous—
ing 31 desirably hss one pair of transversely
aligned rollers 184 rotatably mounted near the
rear edge of each of the upright plates 33 and
34 riding on t{racks 25 and 28 respectively, and
a second pair of transversely aligned rollers 192
rotatably mounied on the protruding ends of a
transverse shaft (03 extending through the
plates 22 and 3¢ naar the front lowey edge there-
of, said rollers {92 also riding on rails 25 angd
28 respectively.

Each of the tracks has gz rack 104, 105 affixed
on its outer surface and extending longitudinal~




2,686,453

1y thereof, which racks are engaged by pinions
108, 187 respectively affixed to the ends of shaft
102 and riding on said racks.

In order to rotate said shaft 183 to effect move=
ment of the housing 31, a worm §88 is desirably
provided which meshes with a worm gear {if
affixed on the end of the shaft, 108 adjacent pin-
ion 187, Worm {68 is preferably affixed on a
shaft {12 journalled in brackets 8% and 87 and
having a handwheel {15 affixed on the forward
end thereof extending through the front wall
{13 of protective housing {{4. Thus, upon ro-
tation of the handwheel {15 in either a clock-
wise or counterclockwise direction, the housing
31 may be moved back or forth as desired.

Since as previously pointed out and as dia-
grammatically shown in Fig. 9, only a relative-
1y small area lengthwise of the web can be viewed
by the observer, it is desirable to permit inspec-
+ion of any portion of the design especially where
the design covers a considerable portion of the
Jength of the web. To this end means are pro-
vided to change the phase of the driven Selsyn
motor 53 with respect to the driving Selsyn motor
5§ either momentarily or continuously so that
the position of the mirror 28 on drum 32 ro-
tated by Selsyn motor §3 with respect to the
moving web may be changed, thereby to bring
another area of successive designs on the mov-
ing web into view or to continucusly scan the
designs.

To accomplish such result, in the embodiment
herein shown, a differential Selsyn motor 121,
electrically connected in conventional manner
as diagrammatically shown in Fig. 10, is inter-
posed between the driven Selsyn motor 38 and
the driving Selsyn motfor 58. The differential
Selsyn motor shaft 123 desirably has a worm
gear 124 thereon which meshes with a worm
125 affized on a shaft 126 extending parallel to
side plate $3. Shaft 126 which extends through
front wall 127 of a protective housing {28 is
manually rotated by a handwheel {28 and de-
sirably is journalled in 2 bearing block 13if on
wall 127 and in a bearing block {32 extending
laterally outward from plate 33.

With the above construction, a viewer by
merely rotating the handwhee! {28 will turn the
rotor of the differential Selsyn motor 121, which
functions in conventional manner, to cause the
rotor of the driven Selsyn motor 538 to be ad-
vanced or retarded with respect to the rotor of
the driving Selsyn motor 86 depending upon the
direction of rotation of the hand wheel 128. As
a result, the angle of the mirrors 23 on the rotat-
ing drum with respect to the web will be changed
to permit any area of the design to be inspected.

Means are also desirably provided automati-
cally to rotate shaft i26 to provide for continu-
ous scanning of the entire design.

For this purpose & motor {35 is desirably pro-
. vided as shown in Fig. 3, affixed to plate 3% and
which, through a reduction gear drive 136 ro-
tates a pulley 137. By means of a pulley belb
138 the pulley rotates a cluteh ring 139 shown
in Fig. 8, rotaiably mounted on the reduced
end 141 of a complementing eclutch member
{45 which is rigidly afiixed to the end of shaft
126. The shoulder 183 formed by the reduced
and of clutch member 142 is desirably heveled
as at (44 and a resilient friction ring {45 en-
compasses said clutch member being seated on
said beveled portion {44 and resting against the
adjacent face {4€ of ring {38.

Thus, upon rotation of shaft {26 by handwheel
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128, the gear transmission 136 will provide suf-
ficient load on cluich ring $39 so that by reason
of the slipping friction ring {45, shaft 128 may
turn freely. However, upon rotation of the
clutch ring 138 by motor 138, the ring 143 will
provide sufficient frictional engagement to drive
clutch member 142 thereby to rotate shaft 128
and through the gear transmission previously
described to rotate the differential Selsyn motor
{21,

With the apparatus thus described, an opti-
cally stationary image of the moving web is at-
tained, which may readily be inspected. It is
apparent that if a stationary image of a sample
of material is brought visually adiacent the web,
a mesns of comparison is achieved.

To this end a color comparator is provided

omprising an arm {81 which extends longitudi-
nally between side plate 33 and 84, The front
end of the arm i5{ is affixed as at 152 in Fig. 4
to a carrier {53 slidably mounted on transverse
guide rail 75, said carrier being retained in any
position of adjustment by a set screw 154, The
arm 151, as shown in Fig. 6, desirably has reflect-
ing mirrors {87 mounted thereon adjacent the
oscillatory reflecting mirror 59, said mirrors 157
being positioned so as to reflect rays of light,
desirably to the kinoculars 71, from a sample of
material which may be positicned adjacent the
moving web in any suitable manner.

As the two reflecting surfaces of the drum and
the oscillatory mirrer tend to discriminate slight-
1y between light rays of different wave length,
thereby creating a slight color change, in order
to compensate for this color change so that an
accurate comparison may be made of the sample
of material and the impression on the web, two
refiecting mirrors {57 ave utilized, desirably of the
sama type as the refiecting surfaces of the drum
and the oscillating mirror. hus if the printed
impression and the sample are identical they will
so appear when viewed through the mirrors of
the comparator, whereas if no reflecting mirrors
157 were used, even though the saraple of mate-
rial and the printed design should be identical in
color, the color change caused by the mirrors 38
and 58 would prevent accuraie comparison.

Thus, it is a relatively simple matter for the
observer, when he desires to compare the sample

‘of material with the printed impression, to move

the carrier 153 along transverse guide rail 75 to
any desired position so that the sample will be
positioned adjacent the portion of the impression
to be compared. By then lcoking through the
binoculars 77, the apperently stationary impres-
sion on the web may be readily compared with
the stationary sample.

Vith the construction thus described, a highly
eficient viewing apparatus is provided whereby
any portion of a repeated design on a moving
web may be maintained in apparently stationary
position with substantially no jiggling or other
movement, thereby facilitating minute inspection
thereof.

As many changes could be made in the abcve
construction, and many apparently widely differ-
ent embodiments of this invention could be made
without departing from the scope of the claims,
it is intended that all matter contained in the
above description or shown in the accompanying
drawings shall be interpreted as illustrative and
not in a limiting sense.

Having thus described my invention, what I
claim as new and desire to secure by Letters
Patent of the United States is:

[
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*1. An apparatus for observing successive print-
ed designs equi~distantly spaced on a moving web,
comprising a rotary reflecting member having a
plurality of light reflecting surfaces extending
across such web, observing means positioned to
view said reflecting member, a first Selsyn motor
to drive said rotary member successively to pre-
sent said light reflecting surfaces by its rotary
movement to receive and reflect successive light
rays from the moving designs, a second Selsyn
motor electrically connected to said first Selsyn
motor, means to rotate said second Selsyn motor
in synchronization with the movement of said
web thereby to rotate said first Selsyn motor in
synchronization with the movement of said web,
a. differential Selsyn motor electrically connected
between said first and second Selsyn motors,
means to rotate the rotor of said differential
Selsyn motor to change the phase of said first
Selsyn motor in predetermined manner with re-
spect to the phase of said second Selsyn motor
thereby to adjust the relative position of said
light reflecting surfaces with respect to said web,
means to move a portion of such printed web in
a straight observable path and means to observe
an area adjacent the portion of such web mov~-
ing in a straight observable path, said means
comprising an arm, a pair of inclined reflecting
mirrors on said arm, one of said mirrors having
its refiecting surface directed towards such area
adjacent the web to reflect rays of lights there-
from onto said second mirror, and said second
mirror having its reflecting surface directed to-
ward said observing means to reflect the rays
of light thereto.

2. An apparatus for observing successive
printed designs equi-distantly spaced on a mov-
ing web, comprising a rotary reflecting member
having a plurality of light reflecting surfaces
extending across such web, a first Selsyn motor
to drive said rotary member successively to pre-
sent said light reflecting surfaces by its rotary
movement o receive and reflect successive light
rays from the moving designs, a second Selsyn
motor electrically connected to said first Selsyn
motor, means to rotate said second Selsyn motor
in synchronization with the movement of said
web thereby to rotate said first Selsyn motor in
synchronization with the movement of said web,
o differential Selsyn motor electrically connected
between said first and second Selsyn motors and
means to rotate the rotor of said differential
Selsyn motor to change the phase of said first
Selsyn motor in predetermined manner with re-
spect to the phase of said second Selsyn motor
thereby to adjust the relative position of said
light reflecting surfaces with respect to said web,
said means comprising a control shaft, means
operatively connecting said control shaft to the
rotor shaft of said differential Selsyn motor, a
hand wheel at one end of said control shaft to
rotate the latter, a clutch at the other end of
said control shaft and a drive motor operatively
connected to said clutch to rotate said control

10
shaft, whereby when said drive motor is de-
energized said control shaft may be freely rotated
by said hand wheel independently of said motor

:and when said drive motor is energized said con-

5 trol shaft will be rotated.
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3. The combination set forth in eclaim 2 in
swhich said clutch is of the friction type com-
prising a member affixed to szid drive shaft and
having a reduced nose portion forming a beveled
shoulder, a friction ring encompassing said re-
duced nose, and g complementary clutch ring
rotatably mounted on said reduced nose portion,
said friction ring engaging said beveled sheoulder
and the opposed face of said clutch ring, the lat-
ter being rotatable by said drive motor.

4, An apparatus for observing printed impres-
sions on a moving web, comprising a rotary re-
flecting member, a worm wheel operably con-

‘nected to said member, g first Selsyn motor hav-

ing a drive shaft, a worm affixed on said shaft
in mesh with said worm wheel, a second Selsyn
motor electrically connected to said first Selsyn
motor, means to rotate said second Selsyn motor
in synchronization with the movement of such
web thereby to rotate said first Selsyn motor in
synchronization with the movement of such web,
a flywheel associated with the drive shaft of
said first Selsyn motor to prevent hunting there-
of with respect to said second Selsyn motor, a
Iriction clutch interposed between seid drive
Shaft and said flywheel, a second flywheel as-
soclated with said first flywheel and driven
thereby, and means interposed between said fly-
wheels to drive said second flywheel at a greater
speed than said first flywheel.

5. The combination set forth in claim 4 in
which said rotary reflecting member comprises
an elongated drum extending across the mov-
ing web, and said light reflecting surfaces com-
prise a plurality of reflecting strips affixed on

on, said strips being successively presented by
the rotary movement of the drum to receive and
reflect in succession light rays from the impres-
sions on the moving web, each of said reflecting
strips comprising a mirror having a reflecting
coating on the front surface thereof.
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