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1 A POBI TI OM NG AND CLAMPI NG DEVI CE OF A BOARD DETAI LED DESCRRPITAY e9hY
| NVENTION [ I ndustrial Field of Utilization] The present invention relates
to & device for positioning a board before processing 5 such as perforating
at a predetermined location and clanping it in a normal attitude. [Prior
Art] In a conventional perforating device_of a printed circuit board,
unprocessed circuit boards are stocked rnla~stock box of a stock neans,

adsorbed by a chuck of a car ?ﬂﬁg@%ﬁwﬁb&%a board at the

topnost |ocation and are transf
: The invention relates to phase locking a voltage

controlled oscillator to a synchronizing input signal.
Raster scanning circuits of television receivers are
5 - synchronized to the synchronizing component or sync of the
received video signal, which includes horizontal and vertical
synchronizing co'mponents delineating horizontal lines and
vertical fields. The standard NTSC video signal, for example, is
defined by two successive fields of 262.5 Horizontal lines each,

10 at a horizontal line frequency of 15,734 Hz, designated fH or
1fH or 1H. The horizontal lines of the two fields are interlaced
by successive display to form a complete 525 line video frame
that recurs at a 29.97 Hz rate.

Efforts to improve the picture quality of television

15 receivers have included the development of progressively
scanned or noninterlaced display systems in which a full frame
of 525 lines is displayed during the time allotted for one 262.5
line field in 'the video signal. This requires that the horizontal
lines be scanned at a display frequency equal to twice the

20 video signal frequency, or 2fH, while operating in sync with the
video signal. It is necessary for such a television receiver to
generate a horizontal triggering signal at a display frequency
that is twice the horizontal frequency of the video signal,
effectively inserting horizontal triggering pulses precisely

25 between the pulses obtained from the input sync signal.
Similarly, one might display a 1fH video signal at some. other |
multiple of the video signal frequency. For example, a IfH or -
2fH video signal could be displayed at a 4fH display scanning
frequency, or another muiltiple could be used.

30 - A circuit for generating a display frequency signal
advantageously involves a multiplying phase locked loop that
tracks the synchronizing component of the received input
signal. In a multiplying phase locked loop, for example, to
develop horizontal triggering signals locked to a received video

35 signal, a voltage controlled oscillator is typically operated at a
frequency that is some multiple of the input signal. The output
of the voltage controlled oscillator is counted ‘down by that
multiple, namely to 1fH, for example, using one or more




10 positioning neans. The position of the printed circuit board fed by the
positioning nmeans is not accurate and is rather at an approxi mate | ocation.
Therefore, after accurately positioning the board by the positioning neans
in conformity with a predeternined standard | ocation, the board is
transferred to a perforating nmeans while being in the positioned state and
predet.erm ned portions of the printed ctrZutt board are perforated by 15
drills of a perforating means. The present invention relates to an

i nprovement in acovategsfor fipdlepsonasng frepnemtyedicidecui {Theoapuntad a proper

location. In a figoRn qm{g‘?lapffr@mcﬂ{é’%il de& @ﬂ%&éﬂ 2ifBg BRANFy o WO

pivotally fixed rollers opposin f.irst uare circuit board are
provi ded, one pi PB?%‘TISPTPBE g{'?terlsoffps@gi“ﬁ’de t%e%néygf)ﬁ’é’%?‘f‘ﬁogonal t he

first side is component of the, video signal and generates an output voltage
5 as a function of the phase alignment between the synchronizing
component of the video signal and the oscillator. The output of
the phase comparator provides a tuning voltage for controlling
the frequency of the oscillator, enabling the television receiver
_to seek and lock onto the synchronizing component of the video
10 signal. _ .
' Assuming the input video signal is stable, the
phase comparator generates a tuning voltage when the loop is
locked, where the average or direct current component of the
tuning voltage is stable. The tuning voltage, however, may
15 vary periodically at the rate of the synchronizing signal, e.g. in
a ramp or sawtooth manner, depending upon the circuit used to
filter the tuning voltage. The sawtooth modulates the oscillator
output frequency. within the period of the synchronizing input
signal, even though the counted down 1fH signal is held
20 correctly in phase with the video synchronizing signal. A
triggering signal can be generated from such a circuit at a
multiple of the 1fH signal by tapping at a point in the
frequency divider chain that produces an output at a frequency
higher than the 1fH feedback signal that is the basis of phase
25 locking control. Undesirably, pulses at such higher frequency
will not occur symmetrically between pulses at the controlled
IfH frequency because -of the sawtooth modulation of the - o
oscillator frequency introduced by the AC component of the
tuning voltage.
30 The effect of such periodic variations in the
oscillator frequency may be appreciated in connection with an
example wherein the voltage controlled oscillator operates at
' 32fH. The oscillator output is frequency divided by 32 to
produce a IfH feedback signal to the phase comparator. The
35 oscillator frequency is divided by 16 to provide a 2fH signal for
controlling deflection circuitry used for noninterlaced
horizontal scanning. When the 32fH output frequency varies
during a 1fH cycle due to tuning voltage modulation, alternate



20 provided and pivotal novable rollers which push the board to nmake it
contact the respective fixed rollers are provided for pushing the printed
circuit board in X and Y directions to thereby position it at a standard

| ocati'on (Japanese Patent Lai d-open No. 85285/1982). 2 In a second
conventional exanple, fixing side positioning nmenbers which contiguous two
sides.of a printed circuit board can respgctively contact are provided in a

horizontal lines at 2fH will be of unequal length. A téa_ring
effect is produced in the display because alternate lines are of
different lengths and are not vertically aligned. Resonance
effects of the deflection circuitry tend to enhance this tearing
5 effect, which is highly undesirable in a noninterlaced display.

The phase comparator output is typically coupled
to the oscillator through a low pass filter that can reduce the
extent to which the oscillator output frequency is modulated at
a 1fH rate. However, extensive filtering reduces the response

10 and tracking -ability of the phase locked loop. Additionally, a
plurality of phase locked loops may be cascaded, where a first
phase locked loop generates a 2fH triggering signal from the
synchronizing input signal and a second phase locked loop
associated with the deflection circuit synchronizes scanning to

15 the generated 2fH triggering signal. However, there are
conflicting requirements on the two phase locked loops, and
sufficient attenuation of the 1fH component may not be
achievable without sacrificing some other system parameter.
: FIGURE 1 is a block diagram schematic showing

20 the elements of the inventive synchronizing circuit as applied
to a television receiver.

FIGURES 2(a) and 2(b) are timing diagrams
comparing the video synchronization and horizontal scanning
triggering signals in a noninterlaced diSplay television receiver.

25 FIGURES 3(a) through 3(h) are timing diagrams
comparing the horizontal 'synchronizing signal, tuning voltégé,
oscillator output and triggering signals developed by the circuit
of FIGURE 1. :

' FIGURE 4 is a display diagram showing a raster
30 splitting effect.
FIGURES 5(a) and 5(b) are frequency spectra,
respectively, illustrative of the signals as shown in FIGURE 3(d),
and as corrected according to an inventive feature.
FIGURE 6 is a detailed circuit diagram showing an
35 exemplary circuit for offsetting the phase of a 2fH triggering
signal relative to the video synchronizing signal.
FIGURE 7 is a logic table showing the output of the
circuit according to FIGURE 6.



vertically novable fashion. In order to bring the two sides of the printed
circuit board into contact with the respective fixing side positioning
nmenbers, a transverse direction 5 positioning device and a | ongitudi nal

di recti on posi tioning device are installed at |ocations proximate to the
remai ning other two sides of the printed gircuit board, rollers are
respectively provided to both of the transverse and | ongitudinal direction

positioning devices. Further he nted. circuit board is fed on a
tabl e, the board is noved WEWE édét*grbiocéﬁ‘ E%fé’a!“oﬂf;:ﬂsfr&&ﬂﬁail delay
transverse direct aRignmest tQIMIIMQfOGempoemolnmmghgupMd ap thy fH de grooves,

the printed circuidig M% lgngpved in a direction of a positioning nenber
on the fixing side and t

e tw ard are, broyght into contact
with the fixing side positidr ’Iﬁiﬁeiﬁ %’%kegiﬂ%%l ﬁ*”ﬁﬁ?‘ﬂ gthdigstint ed

circuit board mwﬁ@i@peﬁ@l&lguranon of a synchronizing circuit, with a first
delay lm a feedback path and a second delay at an output.

FIGURE 10 is a block diagram showing a second
inventive configuration having a delay in a feedback path
leading to a frequency divider.

10 FIGURE 11 is a block diagram showing a third
inventive configuration that includes the combination of a low
pass filter and a delay. '

_ - FIGURES 12(a) through 12(f) are timing diagrams
comparing the horizontal synchronizing signal, tuning voltage,

15 oscillator output and triggering signals developed by the
circuits of FIGURES 9 and 10.

In a synchronizing circuit, an oscillator provides an
output signal at a frequency that is a higher integral multiple
than that of a synchronizing input signal. A control circuit,

20 responsive to the input signal and a feedback signal
representative of the output signal, generates a control signal
that is indicative of a difference in phase or frequency between
the input and output signals. The oscillator is responsive to the
control signal for synchronized tracking of the output signal to

25 the input signal. The control signal exhibits aperiodic variation
which tends to result in a deviation of the oscillator output
signal from its synchronized tracking condition in accordance
with the penodlc variation. The phase of the output signal is
offset relative to a corresponding phase of the periodic

30 variation of the control signal for counteracting this deviation.

FIGURE 1 illustrates a synchronizing circuit 22,
especially for a television receiver, according to an exemplary
inventive embodiment. Synchronizing circuit 22 includes a
first phase locked loop 24 that is responsive to a synchronizing

35 input signal 26 at a sync frequency, and a second phase locked
loop 54 that is responsive to an output 167 from first phase
locked loop 24. Synchronizing input signal 26 may be the
horizontal scanning component or sync of a standard video




| ocatioin (Japanese Patent Laid-open No. 31959/1988). [Problens that the

I nvention is to Solve] 15 However, both in the first and the second
conventional exanples, fixing side or noving side positioning neans (pi'ns
or rol'lers) are installed at an outer periphery of the four sides of the
transverse square printedy and par circuit board. Therefore, a space for
installation is enlarged which deterioratds -a space efficiencticularly the
llocation of the positioning nmeans on the noving side nust be noved to be.

adj usted i n conf igndly rébibrringOav & ifRducht ¢ CHIPRT H‘E‘orﬂﬁi‘ %eﬁ‘rocviid_lé?Ui t board
whi ch further deﬂﬁﬁhﬁ&?ﬁ@é tQF egaee efflchencg.cFur% 2?’ guttlng chips are
scattered in per foFAPChECEheIRNEIE SYOCHPMARE cclpwitydf 48CYFI08Y e as in
t he second cpnveﬁriigﬁﬁ%ingeﬁml &32 tdtea cimupiépler of pheethpmo. $yna feequende,
grooves causing for example at twice the sync frequency, or at a 2fH frequency.
5 For this purpose, a controllable oscillator 34 or VCO generates
an output signal at a first, relatively higher multiple of the sync
frequency, such as 32fH. At least one divider 42 counts down
.the output of oscillator 34 over a division period, to provide a
triggering signal at a different multiple of the sync frequency,
10 such as 2fH in the example shown. Other specific multiples of
the sync frequency may be used for scanning or other purposes
in the television receiver.
_ Two frequency dividers 42, 44 are provided in the
embodiment illustrated. A phase selectable divider 42 has a
15 loadable counter 74 dividing by 16 to develop a 2fH signal
from the 32fH output of oscillator 34. The other divider 44
divides by 32 by means of a counter 72, to provide a 1fH signal
48 that is fed back for phase comparison with input signal 26
in phase locked loop 24. Output signal 32 at 2fH is coupled to
20 deflection circuit 52 of the television receiver, for example,
providing a triggering or reference signal for second phase
locked loop 54, associated with the horizontal deflection
winding and the flyback transformer, not illustrated, of the
television receiver. '
25 Synchronizing input signal 26 and the fed back
- phase locking signal 48 developed by dividing the frequency of
oscillator output 36, provide inputs to a phase comparator 58
operable to compare phase locking signal 48 and synchronizing
signal 26. Phase locked loop 24 preduces a tuning voltage 62
30  having an average value representing the extent of phase
alignment of the two inputs. Phase comparator 58 and filter 68
generate an output waveform shown in FIGURE 3(b), with a
periodic component at the sync frequency, and a direct current
component or average value 65. If the two input signals 26, 48
35 remain aligned in phase and frequency, direct current
component 65 remains constant. If one or the other of signals
26, 48 leads or trails the other in phase or frequency, direct
current component 65-changes. The phase comparator tuning



to lower the accuracy of positioning. Further, it is necessary to retract
the positioning nmeans such that is does not create a hindrance in feeding
t he board and nornally the 3 positioning neans has a structure i.n which
pins and the Iike are escaped to a | ower portion of the table. That is,
pins and the |like are provided at the | ower portion of the table such that
t hey protrude above the table i.n the posi®6ioening operation. Therefore, it
is naturally necessary to provide gui de grooves having an el ongated hol e
shape to make thevpltaggablels generated by means of a filter 68 having a

transfer function G(s), generally a low pass function, to provide

control of oscillator 34. In this manner phase locked loop 24

seeks and maintains a lock or tracking of oscillator frequency
5 and phase with input synchronizing signal 26.

_ Frequency dividers 42, 44 each have a division
period through which they cycle repetitively. Divide-by-16
divider 42 has a four bit binary counter 74. Divide-by-32
frequency divider 44 includes a five bit binary counter 72.

10 The divide-by-32 counter is synchronized to 1fH input signal
26 by action of phase comparator 58 and oscillator 34, but
divide-by-16 counter 74 must be preset in order to ensure that "
the division cycles of the two counters begin on the same
period of 32fH oscillator 36. This preset may be accomplished

15 by coupling the IfH output of divide-by-32 counter 72 to
counter 74, or directly connecting 1fH line 49 and counter
preset trigger line 152 in FIGURE 1. The division period of
counter 74 then begins at the same 32fH period as the division
period of counter 72, although divide-by-16 counter 74 cycles

20 through two division periods for every division period of
divide-by-32 counter 72. This could lead to the 1fH
modulation problem discussed above.

In carrying out an inventive feature, counter 74 is
parallel loadable, and a phase offsetting circuit 142 is provided

25 to offset the phase of the division period of divide-by-16

- counter 74 and thus adjust the phase of 2fH period used to
develop triggering signal 32, relative to a phase of . : - -
synchronizing signal 26. This is advantageous for eliminating
modulation of the 2fH counted down output 32 of

30 synchronizing circuit 22, at the 1fH input frequency. Output
signal 32 is then adjusted by a delay alignment block 160 to
provide a drive signal 167 with the correct phase relationship
to original sync input 26. The 2fH drive signal 167 is used as
the synchronizing input to the following phase locked loop 54.

35 Phase locked loop 54 is conventional and comprises a phase
comparator 258, a low pass filter 268, a controlled oscillator
234 for driving deflection circuit 52, and a 2fH flyback
feedback to phase comparator 258 from deflection circuit 52.



5 It is an object of the present invention to provide a positioning
and cl anpi ng device of a board having an inproved space efficiency. [Mans
of Solving the Problens] According to an aspect of the present invention,
there is provided a positioning and cl anpi ng device of a board including a
plurality of clanping neans di sposed along a side 10 of the board for
cl anpi ng an edge portion of the board and7a draggi ng neans of the board
di sposed between the plurality of clanping neans for draggi ng the board
\é\herei n the cl anpi fgrithenndelay tocki 2641 may hbe imssited cimi e rfeadleack t he
raggi ng nmeans c S I 40 rdu dh &ri pr LNg nmeans
for reciprocatin%gpﬁg,E%é?éggﬁgﬂp§%3ﬂ§%$1f@%lgﬁggtﬁg %ﬁggﬁmﬁféﬁg?ﬁg gortion
pivotal |y cl anpsC¢RETHBEr d. :

Operation of synchronizing circuit 22 may be
5 appreciated from the timing diagrams of FIGURES 2(a), 2(b)

and 3(a) through 3(h). A standard video signal arranged for
interlaced video fields contains successive first and second
fields during successive vertical intervals. In FIGURE 2(a),
every other horizontal line m, m+2 is transmitted between 1fH

10 pulses on synchronizing input signal 26, and the fields of even
and odd numbered lines are interleaved by successive display
during alternating vertical periods, to provide a complete
frame. For noninterlaced scanning, however, the horizontal
scanning rate must be twice as fast as the video horizontal sync

15 rate, as illustrated in FIGURE 2(b) by driving signal 167. As
shown in FIGURES 2(a) and 2(b), the 1fH pulses and the 2fH
pulses are aligned. These signals are idealized, and it may also
be appropriate in a particular embodiment to offset the phase
of the 2fH signal relative to the 1fH -input, for example, as a

20 means to horizontally center the video in the display.

_ The horizontal triggering pulses for the deflection
circuit should be separated by the same interval between
pulses. However, phase comparator 58 produces a tuning
voltage 62, illustrated. in FIGURE 3(b) that varies periodically at

25 a IfH rate around an average value 65. Filter 68 may reduce
the periodic component generated by operation of the phase
comparator but normally will not completely remove -the . - -
periodic componcrit. Moreover, extensive filtering would
undesirably change the response of the phase locked loop.

30 Tuning voltage 62 thus causes a periodic 1fH variation in the
pulse width of output 36 of oscillator 34, shown in exaggerated
manner in FIGURE 3(c). Pulses 102 at the output 36 of
oscillator 34, for example, are wider than the average pulse
width over a 1fH period, when tuning- voltage 62 is relatively

35 higher than its average 65. Pulses 104, occurring when tuning
voltage 62 is relatively lower than the average, are narrower.
The variation does not adversely affect the period of the
divide-by-32 counter 72, .which operates to keep phase locked



15 [ Exanples] An explanation wi |l be given of enbodinents of the present
invention in reference to drawings as follows. As shown. in Figure 5,
unprocessed printed circuit boards Ware stocked in a stock box of a stock
means A, adsorbed by a suction chuck b of a carrier neans B in due order 20
fromthe topnost board and are fed to a positioning and cl anpi ng device
(clanper) C. The board is positioned at— aapredeternlned standard | ocation

by the positioni
means D whil e be

ionp

d ¢l anpi ng .nmeans

C and is transferred to a perforating
ah‘beﬁi’“cpﬁ"éﬂbtséﬂ?hfﬁéﬁﬂlb&rltﬂPHh§1$ﬂa tHeaprifiled circuit

board are perfor beeaiseyoder Ithe périddeofpeighal 24 nfen>agsr @ndnehomer eaf t er
di scharged to thﬁu&%%%‘?a?é( SRR Afie "9 | Hctedd
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If divide-by-16 counter 74 were to be operatcd on

a counting cycle that begins at the beginning of the counting
cycle of divide-by-32 counter 72, then divide-by-16 counter

74 will be affected by the IfH variation in pulse width, because

the variation period spans more than one division cycle of
counter 74. Counter 74 predominantly counts pulses 102 of a

longer than average period over a first 2fH division period and

then shorter than average pulses 104 in the next division
period. Although phase locked loop 24 is accurately locked at
1fH, signal 32 at 2fH is not symmetrical, as shown in FIGURE
3(d), where the interval Atl is shorter than the interval At2.
Using a signal 32 that has the characteristic shown in FIGURE
3(d) to trigger horizontal scanning has the result shown in
FIGURES 4 and 5(a). Successive 2fH horizontal scanning lines
L1 and L2 are unequal in duration and diéplay position. The
frequency spectrum as shown in FIGURE 5(a) produces in
addition to the desired 2fH signal, unwanted frequency
components at 1fH and 3fH. The practical effect, as shown in
FIGURE 4, is to split the raster, line by line.

' . Referring to FIGURE 1, according to an inventive
aspect, raster line splitting is alleviated by providing a phase
offsetting circuit 142 to offset the phase of the divide-by-16

frequency division period relative to a phase of synchronizing

30

35

input signal 26. More particularly, the divide-by-16 period
during which counter 74 counts through a division cycle is
shifted relative to 1fH signals 26, 48,.and relative to the
division period of the divide-by-32 counter, which is
synchronized by operation of phase locked loop 24 to input
signal 26. The amount of this shift is sufficient to move the

divide-by-16 division period relative to 1fH signals 26, 48 to a

point where some longer 32fH pulses 102 and some shorter
32fH pulses 104 fall into every division period, such that

successive 2fH division periods are substantially equal in time,

as shown by output signal 32 in FIGURE 3(e). Stated another
way, the 2fH division period is shifted sufficiently, relative to



4 In thé structure of the positioning and cl anping neans C according-to the
present invention, a plurality of clanping neans for clanping an edge
portion of a printed circuit board are arranged along a side of a printed
circuit board and a draggi ng neans of the printed circuit board is arranged
bet ween the cl anpi ng neans. ‘An explanatign will be 5 given of respective
specific structures of the clanping means and the draggi ng neans. As shown
Figure 1, in the positioning and clanping neans C a plurality (tw in
tuning voltage 62 and feedback signal 48, so that- the average

value of tuning voltage 62 around its AC zero voltage line 65, is
the same during each successive divide-by-16 counting cycle
or division period. In Figures 3a-3h, this phase or time shift is
5 represented by the interval tl-t2. |

The extent of phase shifting of the divide-by-16
period relative to the IfH period may be set to a
predetermined counted number of 32fH cycles. This number is
selected for obtaining the optimal phase .relationship between

10 the divide-by-16 period and the 1fH synchronizing signal
period. As shown in FIGURE 5(b), selecting the phase to the
32fH period or count that is nearest to optimum phase was
found to reduce 1fH modulation of the 2fH horizontal triggering
frequency by as much as 18dB.

15 FIGURE 1 in conjunction with FIGURES 6-8
illustrate an inventive embodiment where the phase of the _
division périods of divide-by-16 counter 74 may be shifted by
a specific counted number of 32fH cycles relative to the
division period of divide-by-32 counter 72, and relative to

20 input sync signal 26. Phase offsetting circuit 142 includes a
timing circuit 110 coupled between 1fH signal 49 from counter
72 and a preset input 152 of divide-by-16 counter 74. Phase
offsetting circuit 142 provides a count at which divide-by-16
counter 74 produces an output pulse on 2fH triggering signal

25 32, thus determining the phase of the division cycle. In the
embodiment shown, the count is set from an output of a
microprocessor or controller 115 of the television receiver, via - -
timing circuit- 110, for example, by preloading a count into
divide-by-16 counter 74 at an edge of the 1fH signal. Counter

30 74 is then allowed to cycle through two division periods or two
progressions of 16 counts until preloaded again. Any particular
count is capable of being preloaded as necessary to obtain the
desired phase shift of the 2fH signal, to a resolution of one part
in 16. Divide-by 16 counter 74 is thus reset with every cycle

35 of the 1fH signal, keeping counter 74 in sync with counter 72,
and, at the same time, the 2fH output signal 32 is made
symmetrical due to the phase shift.



this enbodi ment) of clanping neans la and Ib are installed along a side w
of the printed circuit board Wand a dragging neans 2 is installed between
the plurality of the clanping nmeans. Both the clanping nmeans and the
draggi ng nmeans are provided.on a nounting base 10 3. The nounting base is
mount ed on an XY table device 4 (refer to Figure 2) which are nmovable in X
and Y directions although a detail ed expll®nation will not be given thereto.
The clanmping nmeans |a designates a left claw while the clanping nmeans | b
designates a right claw. Hollseeof mictbproaessor hEl %aoeset thec prsleadirgbunt

expl anation will l§u3m§,r 'oﬁb”ﬂﬂtéfmgilv&” %a%l%e?‘ﬁf'g“% ATRSP sUﬁ%ﬂés Ior 15

As shown in Fi gure hr ough ure kn t npl ng. means a | ower claw
6 is fixed and arf Uﬁ‘pé?eﬂsa\%ls? g’{Ferﬂoéﬁ’? Ig acansnée R!P&Wf‘ar‘i‘d Phese pri nt ed

circuit board is selection input 132 to inputs 153 of counter 74.

5 FIGURE 6 shows phase offsetting circuit 142 in
more detail, for offsetting the phase of the 2fH division period
relative to a phase of synchronizing signals 26 or 48, such that
the average value of tuning voltage 62 is equal during
successive periods of 2fH output signal 32. Timing circuit 110

10 is synchronous with the 32fH signal and preloads counter 74
during each 1fH cycle. Oscillator output signal 36 at 32fH is
coupled through an inverter, driver 117 to the clock inputs of
two cascaded D-flipflops 121, 123 and to the clock input of four
bit binary counter 74. Counter 74 is parallel loaded or preset

15 by microprocessor- 115 over a four bit bus 132, coupled to
parallel input 153 of counter 74. A serial bus configuration is
an alternative possibility, not illustrated. The D-input of the
first flipflop 121 is coupled via an inverter 119 to the fed back
synchronizing input signal 49 at 1fH, such that a change of

20 state at the IfH frequency appears on the output of flipflop
121 at the following period of the 32fH signal, and is coupled to
the D-input of the next flipflop 123 in cascade. The output of
second flipflop 123 is coupléd to an input of a NAND gate 134,
whose other input is coupled to the D- mput of the flipflop via

25 an inverter 136.

On the 32nd count, the output of divide-by-32
counter 72 goes high, shown as signal 49 in FIGURES 3(h) and -
6, and the input to the first flipflop 121 goes low, as does the
output of NAND gate 134 one count later. Binary counter 74 is

30 then loaded from bus 132 with a preselected starting count.
The 1fH signal 49 does not change state for a number of 32fH
cycles, but the counter load signal goes high after one 32fH
clock cycle, perrhitting binary counter 74 to count 32fH pulses
from the voltage controlled oscillator. Counter 74 counts for 32

35 pulses, namely through two division periods at 2fH, until
preloaded again at the next rising edge of 1fH signal 49.

Binary counter 74 operates as the divide-by-16
counter according to this embodiment. The four outputs of



pi nched’ bet ween the both claws. A nounting plate 5 which is slidable in the
front and back (left and right) directions along |linear guides 5a is

nount ed on the upper face of the nounting base 3 and a | ower claw nounting
menber 6a to which the lower claw 6 is 20 fixed, is fixed on the |ower face
of a front end portion (left end portion) of the nounting plate. An upper
claw nounting nmenber 7a to which the uppgn claw 7 is fixed is pivotably
connected to the |ower claw nmounting nmenber 6a via a connecting pin 8.

Posi tioning pi nsifibryvicuntar §4pagd tdoupled) aReifpts 1ar & g@itivigr viteditf 148n t he

Lone’s £ egul et AR AThyRE pCGORE & e o, S Bhicinpiy ool

number of adjacent clock cycles at 32fH. Gating circuit 143
includes a NAND gate 144 and a NOR gate 148, the outputs of

S5 which are coupled to a further NAND gate 154. In addition to

providing an output at a divide-by-16 or 2fH rate from the
counted output of 32fH oscillator 34, gating circuit 143
provides a 2fH output pulse that-is low for three 32fH clock
cycles during each 2fH period. This pulse width is obtained

10 due to the logic arrangement as shown in the table of FIGURE 7.

' -Binary counter 74 may be loaded to any four bit

number and still continuously cycle. By choosing the starting
count loaded into binary counter 74 from bus 132, the phase
position of the three low cycles during each 2fH period may be

15 placed anywhere in the 16 count positions at 32fH that occur
during the 2fH division period.

As part of a television receiver setup function, a -
desired phase offset is selected for the timing edge of the 2fH
output signal 32 relative to the timing edge of synchronizing

20 signal 26, such that the average value of tuning voltage 62 is
equal over successive 2fH periods of triggering signal 32.
Individual 32fH pulses of oscillator 34 are permitted to vary in
width, but the 2fH division periods are equal in time because
the longer and shorter pulses 102, 104 are distributed rdughly

25 equally in successive periods, rather than longer pulses being
counted predominantly dﬁring one period and shorter pulses
predominantly during the next.. As a result, the duration of- o
each successive 2fH period is substantially the same. As shown
in FIGURE 5(b),. the frequency spectrum of output signal 32 is

30 substantially corrected of undesirable modulation.  Although
modulation at the 1fH frequency is eliminated as explained
above, the phase position of transitions on 2fH signal'32 have
been displaced relative to the 1fH period. It may be
advantageous to maintain a particular phase relationship

35 between the 2fH signal and the synchronizing input signal, e.g.,
with the 2fH pulses aligned with the 1fH signal, such that
deflection circuit 52 coupled to second phase locked loop 54
operates .in step with synchronizing input signal 26. According



5 A back end portion 7b of the upper claw nmounti-ng nmenber 7a is connected
to the nounting plate 5 via a |inked mechanism L. The upper claw 7 is '
opened and closed with respect to the Iower claw 6 by converting a |inear
notion of a rod 1 la of a cylinder 11 into a pivotal notion of the ‘upper
cl aw nounting nmenber 7a via a connecting nember 12 5 that is fixed to the
| i nked nechanism L. That is, the connett ilﬁg“menber 12 is reciprocated by
the action of the cylinder 11. Then, arnms 9 and 10 are pivoted via a
connecting pin atd anle¢herpprventivew featune,i the rphaser relatienshipi obt2H i n

cor respondence t Seipa dinall’ye G| AIURGbIL rbfatfiRUE OfyRArchiZHyihp: I ate 13

fixed to th
' xed to the m)usr}tglnerl]lg 7. greanclelgyaalslgllngent Bircuit 160, as shown generally
in FIGURE 1 and in a specific embodiment in FIGURE 8. In

5  FIGURE 8, the delay is set in a manner coordinated with the
' setting of the preload count in divide-by-16 counter 74 by
~using, for example, the same four bit data signal coupled as
inputs 153 to counter 74. Delay alignment circuit 160
comprises two one shots 164, 166 in cascade. The first one
10 shot 164 controls the time shift or delay between edges of 2fH
 output signal 32 and 2fH driving signal 167 that is supplied to
second phase locked loop 54. The second one shot 166 controls
the width of the pulses of driving signal 167.
One shot 164 provides a selectable delay, for

15 example, controlled by microprocessor 115 via timing circuit
110 in FIGURE 1. .The extent of the delay may be chosen as a
setup function to coordinate with the number of 32fH cycles by
which triggering output signal 32 was shifted by presettable
binary counter 74. For example, the adjustable delay of ome

20 shot 164 is set to compensate for picture shift due to the delay
introduced in divider 42, :
| The pulse width of one shot 164 is determined by
the time constant of a capacitor Cl agd a selected one of
resistors R1-Rn, coupled to one shot 164 via a switching matrix

25 165. In the example shown, one of sixteen resistors R1-Rn is
selected by a”four bit input from timing circuit 110. The pulse
width of one shot 166 is fixed by the values of a capacitor C2 -
and a resistor Ra, to a width that is suitable for use in second
phase locked loop 54.

30 In multiplying phase locked loop 24 as shown and
described, ‘output signal 32 and drive signal 167 are generated
at a first multiple of the received video sync signal 26. Voltage
controlled oscillator 34 provides clock signals 36 at a second
multiple of the received signal frequency which is higher .than

35 the first multiple. By inserting a phase shift for the division
period of divider 74 to obtain the described phase alignment,
modulation of output signal 32 is prevented. The phase of
drive signal 167 is then corrected to the required drive phase.



pi votal fashion in the up and down direction. 10 The standard

| ocation of the printed circuit board Wregul ated by the positioning pins
6b provided at the lower claw 6 is adjusted. by reciprocating a cylinder
rod 14a of a cylinder 14 fixed to the nounting base 3. That is, the
novenent of the front end portion of the cylinder rod 14a is transferred to
the support plate 5 via a shock absorber 11 fixed to a connecting plate 16
that is fixed to the nounting plate. 5. Atotal of the clanping 15 neans is

moved by the forward and bagiguatiss VARSI Ofeprbienelitiehitps ate 5 and the

o ng.t hem f or WAVBRYVEEOHERAHPER yin AiEho ta‘?ﬁcffﬁ’g R fRARA? o

det ecti ng whet hedividers parentcedpkeidr ¢ni differend arsmangements relatwe to one
another and relative to the low pass filter and oscillator.

5 FIGURES 12(a)-12(f) show the timing of signals A-F at the
labelled points in FIGURES 9 and 10, comparable to FIGURES
3(a)-3(h) and FIGURE 1.

In FIGURES 9 and 10, phase locked loops 210, 220
each have phase comparator 201, low pass- filter 202 and VCO
10 203, serially coupled to a 1fH synchronizing signal D, with a
feedback path to phase comparator 201 including a frequency
divider 204, and a delay 205 needed to assure symmetrical
- oscillator output. Advantageously, VCO 203 operates at the -
- same frequency as the scanning circuit, not shown, and
15 produces a symmetrical 2fH drive signal, synchronized to 1fH
' synchronizing signal D. Output E of phase comparator 201 is
coupled to low pass filter 202, whose output F is the control
signal or tuning voltage for VCO 203. The output A of VCO 203
in each case is a symmetrical 2fH signal where the durations of
20 alternating cycles, ta-tb and tb-tc, are the same. In FIGURE 9,
delay alignment block 206 adjusis output A to achieve the
drive phase needed for driving further circuits such as the
second phase locked loop 54 of FIGURE 1.
FIGURES 9-11 use the same reference numbers to
25 1dent1fy corresponding circuit elements. The inventive circuit’
in FIGURE 10 provides the same delay and feedback functions
in a 2fH phase locked loop 220, but requires only one delay,
namely the delay 205 inserted in the feedback path. By
placing delay 205 upstream of frequency divider 204, the
30 output signal coupled to the second phase lock loop circuit 54 is
phase correct,' and at the same time feedback signal B2 may be
properly adjusted in phase relative to output A of VCO 203, to
obtain symmetrical oscillator operation.
. As shown in FIGURES 12(a)-12(f), output A of VCO
35 203 is in each case symmetrical, but is out of phase, by e.g. the
interval tc-td, with synchronizing input D and with tuning
voltage F for VCO 203. In FIGURES 9 and 12(d), feedback signal
B at 1fH is out of phase with synchronizing input D. In FIGURES



cl anped or not is provided between the upper claw 7 and the |ower claw 6.
In this .20 detecting device, a groove 6¢ is provided at the central
portion of the lower claw 6 and a detecting |ever 17 disposed in the groove
is pivotably supported by a connecting pin 17c. A front end portion 17a of -
the detecting lever 17 is disposed a little backward fromthe front end of
the I ower claw 6 and a back end portiorr A s bent upwardly and is

protruded from an PReni §YJ° RLMbHR et 'WE 1RRE" oty ARRRLEAY BIRTRET 72
in phase with synchronizing input D. Frequency divider 204
then divides down the oscillator frequency for input to phase
comparator 201. By operating VCO 203 out of phase with

5 signals C or B2 along the feedback loop, both circuits provide a
symmetrical 2fH signal, i.e., without 1fH modulation, and both
circuits provide a phase comparison signal C to phase
comparator 201 that keeps the circuit locked.

‘A further inventive configuration, as shown in a
10 phase locked loop 230 of FIGURE 11, prcvides a delay in the
path of the tuning voltage or control signal F rather than in the
feedback path, for operating the VCO with a symmetrical
output. In FIGURE 11, analog delay. 207 is coupled to the
output of low pass filter 202 for this purpose. The low pass
15 and delay functions may, for example, be produced in a single
analog circuit having a multipole transfer function. |
In all the inventive configurations shown, the
phase locked loop generafes an oscillator control signal tuning
_ voltage that is indicative of the difference in phase or
20 frequency between the 1fH input horizontal sync signal and the
oscillator output signal, where the output signal frequency is a
higher integral multiple of the input signal frequency. The
phase detector gemerates a tuning voltage, even after filtering,
which exhibits a periodic variation, i.e. at a 1fH rate. The
25 tuning voltage, when applied to the oscillator control input,
tends to produce a deviation of the oscillator output signal from
its synchronized tracking condition, i.e. from its average period.
Thus, the 1fH cyclical variation in the tuning voltage produces a
1fH variation from the average period of the 2fH oscillator
30 output. This variation could occur for other oscillators that
provide scan drive at other, higher multiples of the
synchronizing input signal. Due to the frequency control
“afforded by the phase locked loop, the average period of the
oscillator output still tracks the average period of the input
35 sync signal.
By controlling the phase of the oscillator output signal
relative to the phase of the. periodic variation in the tuning .
voltage, the deviation of the oscillator output is counteracted.



access sensor 18 is fixed at the back of the back end portion 17b and the
back end portion is urged backwardly by a spring 19. Therefore, the back
end portion 17b is proximate to the access sensor 18 when the printed _
circuit board is not present thereby detecting the absence of the printed
circuit board. 5 - Next, an explanation will be given of a dragging
means 2. As shown in Figure 4, the draggildg-heans 2 conpri ses a board

cl anpi ng portion 20 conprising a fixed |lower claw (one claw portion) 21 and

an upper claw (g heigueé a1V RS LisORdc ARp M byS ditetaghahiseuing angl det achabl e
fromthe lower claw a tanéﬁﬁgn-glqgehﬁyllgder 23. as E means_of driving to
open and cl ose PA&S% (Aot o QUtBHt Sigirab 0y ﬁj:,letq{g}g t3°  BRHBPHE: i ng
cylinder 26 is ¢yclenef 4h¢ S2fHs VA Gredthfrom whitipdivider M2 teeinsods d cl anpi ng
portion 20. - countdown. In Figures 9 and 10, the oscillator deviation is
5 counteracted by offsetting the phase of the oscillator feedback
signal, and in Figure 11, by directly offsetting the phase of the
tuning voltage produced by phase detector 201.



The | ower claw Hp%w%ded—en—t—he | ower face of "the open-close cyl I nder

23 via a | ower 2la, the upper claw 22 .is fixed to an
upper cl aw nount |IMIH§ m ,Iiﬁ the upper claw nmountf
to an-upper claw connected to a cylinderTH®§-234 ¥ FHN

open-cl ose cylinder 23. The board 15 cl anmpi ng portion 20 has RERA T ur e
pivotally pinching the printed circuit -bd& d; and the | ower clraw 21 and the
upper claw 22 are provided with nmutual |y opposing rotating di sks 24a and
24b that are rot aWHDAT ISYCbAAMEIY4S25a and 25b. The reci procating cylinder

26 is supported by a supportp pgﬁ{cﬁr@ggméo@“%ﬂ@t OforipASMG: 27 flxed to the
mounti ng base 3. A linear slidée

|
base 27. A slider 30 d*adfe§® b%%l?\/\%"(‘flhﬁ}orﬂélsnzﬁr ECI rsgg’%&l {%‘gﬁﬁ %ngno;E he 20

whi ch i s hooked input frequency;
an oscillator (34 or 203) for providing an output signal
at an output frequency that is a higher, integral multiple of the
input frequency; characterized by
means (24 or 210 or 220 or 230) responsive to said
input signal and a feedback signal representative of said output
signal for generating a control signal that is indicative of a '
difference in phase or frequency between the input and output
signals, said oscillator being responsive to said control signal
for synchronized tracking of said oscillator output signal to said
input signal, said control signal exhibiting a periodic variation -
which tends to result in a deviation of said oscillator output
" signal from its synchronized tracking condition in accordance
with said periodic variation; and
means (142 or 204, 205 or 204, 208) coupled to said
oscillator for offsetting a phase of said output signal relative to
a corresponding phase of the periodic variation of said control
signal for counteracting said deviation.

2. A circuit according to Claim 1, characterized in that
said phase offsetting means comprises a frequency divider
(204) coupled to a time shifting circuit (205) in a path of said
output signal generation, said feedback signal being developed
at an output (B2) of said time shifting circuit. : _ -

3. A circuit according to Claim 1, characterized in that
said deviation of said oscillator output signal produces a
variation of the period of said output signal in accordance with
the periodic variation of said control signal. '

4, A circuit according to Claim 3, characterized in that
the average period of said output signal remains unaffected by
said periodic variation of said control signal and tracks the
average period of said synchronizing input signal.



to the §upport plate portion 27a is fixed to the slide table. The fetracted
| ocation of the slider 30 corresponds to the retracted |ocation of the -

board cl anpi ng pwumm ﬂmlm E st be adjusted such that it is

retractabl e back ull HJ tioning pins 6b of the clanping neans |la
and | b. The retracted®l otat" orf i ¢ déterm ned by making the back end = 7 of
an adjusting screw 31 contact the front-end of the cylinder rod 26a of the

reci procating cylinder 26. The open-close cylinder 23 of the board cl anping
portion 20 is fixed tosthe A circuit according to Claim 1, further

characterized by a scanning circuit (52) being driven by said
- output signal at a frequency higher than said input signal but
synchronized thereto.

6. A circuit according to Claim 1, characterized in that
said phase offsetting means comprises a frequency divider
(204) coupled to a time shifting circuit (205) in a path of said .
feedback signal.

7. A circuit according to Claim 6, characterized in that-
said output signal is obtained at an output (B2) of said time

shifting circuit.

8. A circuit according to Claim 1, characterized in that

the penodlc variation of said control signal occurs at.the input
frequency.
9. A circuit according to Claim 1, characterized in that

said oscillator (34 or 203) develops an oscillatory signal at an
oscillatory frequency higher than that of said output frequency
and that is an ingegral multiple of the input frequency, and
including a divider (42 or 204) responsive to said oscillatory
signal for generating said output signal.

10. A circuit according to Claim 9, characterized in that
said phase. offsetting means (142) comprises means (110) for -
offsetting a phase of a division period of said divider relative to
a phase of said synchronizing input signal.

11. A circuit according to Claim 10, further
characterized by means (160) for shifting a phase of said
output 'signal to compensate for a phase offset generated by
said phase offsetting ‘means.

12. A circuit according to Claim 11, further
characterized by a scanning circuit (52) being driven by-the



front end of the slider 30. The slider 30, the spring 29 and the li ke are
covered with a cover 32. 5 An explanation will be given of the

operation of thi [mtclmrlmﬂllumn nprocessed print circuit board Wwhich -
has been adsor bejm Huck b of the carrier neans B shown in
Figure 5 and fed t% the‘pofitfoning and clanping means C, is at first
dragged by the draggi ng neans 2 as shownlBn-Fi gure 6(a) in a sinplified
manner. That is, the upper claw 22 of the board clanmping portion 20 is made

rltstehby ext etndl N@hase shyﬂtecgdﬁrt npdlgﬁhlZaa a)ffrédiﬁn@pehi?iersel'nal?/lsagﬂer2%3 and
a e sanme tine, ci procating cylinder IS
i, St I8y S cRchiota iRl

noved forwardly the slider 30 are noved
forwardly against the spring 29 to a location at which the printed circuit

13. A circuit according to Claim' 1, further
characterized by a scanning circuit (52) for a video display
responsive to said oscillator output signal and having a
scanning ‘interval established by the period of said output

. signal and subject to the variation -thereof.

14. A synchronizing circuit, comprising:

a source of a synchronizing input signal (SYNC) at an
mput frequency; .

an oscillator (34 or 203) for providing an output signal
at an output frequency that is a higher, integral multiple of the
input frequency; characterized by

means (24 or 210 or 220 or 230) responsive to said
input signal and a feedback signal representative of said output
signal for generating a control signal that is indicative of a
difference in phase or frequency between the input and output
signals, said oscillator being responsive to said control signal
for synchronized tracking of said oscillator output signal to said
input signal, said control signal exhibiting a periodic variation
which tends to result in a deviation of said oscillator output
signal from its synchronized tracking condition in accordance
with said pCI'lOdlC variation; and

means (142 or 204, 205 or 204, 208) coupled to sald
control signal generating means for offsetting a phase -of said - -
feedback signal relative to a corresponding phase of the output
signal for counteracting said deviation.

15. A circuit according to Claim 14, characterized in
that said deviation of said oscillator output signal comprises a
variation of the period of said output signal about an average
period.

16. A synchronizing circuit responsive to a
synchronizing signal at a sync frequency, comprising:



board W can be pi nched. Then the upper -claw 22 is | owered by retraéti ng the

cylinder rod a an eege porition of the side w of the printed circuit
board Wis pin e | ower claw 21 and the upper claw 22. The
printed circuit glﬂﬂ"mgl into contact with the rotating plates
24a and 24b an pri nve scwrcwt board Wis clanped pivotally at an

arbitrary angle. Wen the printed circui9beard Wis in a slanted state as
shown in Figure 6(a) and the cylinder rod 26a of the reciprocating cylinder
26 is retracted while @ approldatlneossiidatar ©He firi generabing 20 oscifiagoihe

sli derd30 are reg&gpﬂedt lay fits1emani legoif PhE By ﬁ% ﬁrbﬁuérgfy ;ng 29 anld the
printed circuit oar lé% :’%%Jgfp dE‘i (g?g f(());[_ ceol’um%ré dol“n‘l td_’llg cl anpi ng

nmeans |la and | b, when
oscillatory 51gnal over a division period, to provide an output

signal at a second multiple of the sync frequency;

a phase comparator (58) operable to compare an
oscillator output and the synchronizing signal for producing a
tuning signal coupled to said oscillator for synchronizing the
output signal to said synchronizing signal; characterized by

means (142) for offsetting a phase of the division period
relative to a phase of the synchronizing signal.

17. The circuit of claim 16, characterized in that the
tuning signal has a periodic component at the sync frequency,
and where the phase offsetting means provides a phase offset
that reduces a periodic component of the same frequency in
the output signal.

18. The circuit .of claim 17, characterized in that said
phase offsetting means provides.a phase offset such that the
‘output signal has successive periods of substantially equal
duration.

19. The circuit of claim 16, further characterized by
. means (160) for shifting a phase of the output signal to obtain
a predetermined phase alignment with the synchronizing
~signal. , . _ -

20. The circuit of claim 19, characterized in that the
phase shifting means comprises a one-shot (164, 166).

21. The circuit of claim 16, characterized in that-said
divider comprises a digital counter (74) and said phase
offsetting means includes means (121, 123, 136, 134, 152, 143)
for at least one of presetting a predetermined starting count of
the counter and trlggcrmg an output at a predetermined count
‘of the counter.



driven and their cylinder rods 11a are retracted, an angel nade by the

arns, 9 and 10 +s—dec1—eased—by—th€rl | ked mechani snms L. Therefore, the upper
cl aw nounti ng e pivoted in the clockwi se direction with

t he connecti ngwg‘m I;“I Hm{ter of pivoting and therefore, the upper
claws 7 are at a= 1onns chain lines of Figure 2 that is detached
fromthe | ower claws 6. At thIS mstam:e'lQh-e printed circuit board W does

not reach the detecting arns 17 and therefore, the back end portions 17b
t hereof are 22. The circuit of claim 21, further characterized by

means (115) for selecting the predetermined count, such that
the phase of the division period is selectable relative to the
phase of the synchronizing signal, for setting the average value
of the tuning signal substantially equal during successive
periods of the triggering signal. '

23. The circuit of claim 16, characterized in that said
divider (42) comprises a first digital counter (74) operable to
count the first multiple of the sync frequency down to the
second multiple of the sync frequency and further including a
-second counter (72) operable to count down to the sync
frequency.

24. The circuit of claim 23, characterized in that the
phase offsetting means (142) comprises means
(121, 123, 136, 134, 152) for loadmg the first digital counter
(74) to a preset count.

25. The circuit of claim 24, characterized in that the
flI'St digital counter (74) is supplied with a load signal (at 152)
such that the first digital counter is loaded to said preset count
during each period of the synchronizing signal. '

26.' The circuit of claim 25, further characterized by a
controller (115) coupled to the first digital counter (74) for
providing the preset count. . : N - -

27. The circuit of claim 26, further characterized by a
delay means (160) coupled to the output signal, where the
delay means is settable to a predetermined delay by the
controller (115).

28. The circuit of claim 25, further characterized by a
delay means (160) coupled to the output signal for providing a
drive signal at a settable delay relative to the output signal,
and wherein. the preset count of the first digital' counter (74)



5'proxiﬁate to the access sensors 18 by the action of the springs 19 and
the absence' of the printed circuit board Wis detected by the sensors 18.
Under this state the printed circuit board Wis dragged by the dragging

means 2 as marnmlmmu \rﬂlllﬂ:tm)t he end face of the side wi of the printed
circuit board]} NiiM%b contact with the positioning pin 6b of the

cl anmpi ng means 1a.® Wien"the 10 draggi ng @dntd nues under this state by the
further action of the spring force, the printed circuit board Wis rotated

gx(/bg he p\rAE_seRce amfdbtulie detaBld igldy Ak codfdinabell 26b dlighing he pHageeobdf Figure
in ich t . ught., iL.n Act w t.k ositioning -
pin 6b of the cﬂgﬁp?ﬁggn‘ggﬂg ﬁgl.al?ﬁ(%e%p}rtlhét éﬁwgl?{r;{‘:%ﬁg \bél}é%l?[d S\h}gtllag nount ed on
the front end portions 17a of the
29. The circuit of claim 16, further characterized by a
scanning circuit (52). responsive to the output signal for

scanning at the second multiple of the sync frequency.

30. The circuit of claim 29, characterized in that the
sync frequency represents a horizontal video line scanning
frequency and wherein the output signal has a frequency of
twice the sync frequency for noninterlaced scanning.

31. The circuit of claim 29, further characterized by a
phase locked loop (54) coupled to the scanning circuit, the
phase locked loop being responsive to an output of the phase
offsetting means (142).

32. The circuit of claim 19, characterized in that the
phase shifting means (160) and the phase offsetting means
(142) are coordinated to maintain the predetermined phase
alignment with the synchronizing input signal.

33. The circuit according to claim 32, characterized in
that the phase offsetting means (142) comprises a digital
counter (74) and the phase shifting means (160) comprises a-
one shot (164) with a ‘selectable pulse width, a controller (115)
being operable to select the predetermined count. - : -

34. A synchronizing circuit, comprising:

a source of a synchronizing input signal (SYNC);

a source (34) of clock signals; characterized by

means (24) for synchronizing said clock signals to said
input signal, said clock signals exhibiting a periodic variation in
frequency within each period of said synchronizing input
signal; .

a divider (42) coupled to said source of clock signals for
dividing the frequency of said clock signals to obtain an output
signal of frequency higher than that of said input signal; and



15 det eCt | ng arns 17 of the both clanping neans | a and | b and the detecting

levers 17 are-prvoted im theanticl ockwi se direction centering on the

connecti.ng pln spring force of the springs 19 by the | oad
of the board. ﬂ ”mwml m@trrival of the- printed circuit board W at
the predetermn cocati ®n ss tected and at this norent the cylinders 11
are driven. Further, when the cylinder_regs-1 |a are noved forwardly, the

20 angle nade by the links 9 and 10 are increased Therefore, the upper

claw nounting menbers fReadse( lpg o;&do fleft h%éeo% V\ésdawgg Bl?cll%r%'d"“ th
t he connecting plr}%s 8%61 B ter o Ip¥l nt ed .
circuit board W L% f# 3"’6 tiygt tRedn H%P péﬂfl cﬁmr?"%@gt%‘l!omr
claws 6. Finally,sigmanin rmdmppercmlxﬂaraZE sadd npetéodit Seatatichi i ivi ng t he

open-cl ose cyli ncﬁ"équency.

35. A circuit according to claim 34, further
characterized by means (160) for shifting a phase of said
output signal to compensate for a phase offset generated by
said phase offsetting means.

36. A circuit according to claim 35, further
characterized by a scanning circuit (52) being driven by the
. phase shifted output signal at a frequency higher than said
input signal but synchronized thereto.



9 23 of the driving neans 2 by which the cl anping of the printed circuit
board Wis released and the cylinder rod.26a is retrac the slider 30 is
retracted to the predeterm ned retracted | ocation by the actlon of the
spring 29 thereby detaching fromthe printed circuit bodP eeaRs latd
shown in Figure-6(c). In this way, the board Wis confor I

standard location in Y direction by the p®sttioning pins

positioning in X direction is perfommed. A detecting neans such as a refl ex

SYNCHRONIZED SCANNING CIRCUIT

ABSTRACT
In a synchronizing circuit (22), an oscillator (34)

provides an output signal at a frequency that is a higher integral
multiple than that of a synchronizing input signal. A control

5 circuit (24), responsive to the input signal and a feedback signal
representative of the output s-ignél, generates a control signal that
is indicative of a difference in phase or frequency between the
input and output signals. The oscillator is responsive to the
control signal for synchronized tracking of the output signal to the

10. input signal. The control signal exhibits a periodic variation which
‘tends to result in a deviation of the oscillator output signal from
its synchronized tracking condition in accordance with the
periodic variation. The phase of the output signal is offset
(by means of 142) relative to a corresponding phase of the

15 periodic variation of the control signal for counteracting this
deviation. | |

FIGURE 1



type optical sensor 3 is arranged in the mdst .of transferring route of the
printed circuit board Wto the processing neans D by the clanping neans |a
and I b¥. As’shown in Figure 6(c), when the end face of a side of the
printed circuit. board Wreaches the 10 | ocation of the sensor 33, an out put
is caused in the sensor 33. The location of detecting. this output is
determined as the standard 1 ocation. Therd¥8re, the board Wcan accur at el y
be transferred to a predeterm ned processing position by noving the
clamping neans la and | p_RyJa transfer distance fromthe standard | ocation
as the start point t?{t—%gﬁ rm ned processing neans D. 15 [ Effect of
the Invention] As stdtepzedjve, gccording to the present invention, a
plurality of clanpi ng nk2hs

: :
[ ]
VS 8SE :
P == = b~
1t o f }q fS t
1 (B ] 1
: ol &
\ % P
‘w\_,‘v 5 1
el Zlo
' , > ‘ N
1 L 1
! 2= 1 _
I t
1 ' t
I 1
1 {
1 [ ]
1 1
4
o
- T o I
- S:?. /’i -
1 (]
............. B P, -
;-
1
o= !
=3 =3 :
=2 . :
ES | = "
A Q '
f“ [}
— w ]
w — t
- A d
o =y
1 =
o
o
D
g




for clanping an edge portion of a board is arranged along a. side of the
board and a- - dragging neans of the printed circuit board is arranged
between the plurality of clanping nmeans. Therefore, menbers for positioning
and clanping are arranged at portions along 20 one side of the printed
circuit board and portions along the other sides are open by which the
space can effectively utilized. Further, 2i/6 is not necessary to provide
gui de grooves as in the conventional exanple and therefore, there is no
concern of lowering the positioning accuracy caused by scattering cutting
chips in perforating operation.
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10 [BBI EF EXPLANATI ON OF THE DRAW NGS] [Figure 1] Figure 1 is a plane view
of -an enbodi nent of the present invention. [Figure 2] 5 Figure 2 is a
front  view of -a clanping neans. [
sectional view of a front end portion of the clanping neans. [ Figure 4]

AMPL.

Figure 3] Figure 3 is a magnified
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10 *, " Figure 4 is a front view of a'dragging nmeans. [ Figure 5] Figure 5
1s a‘front view showing a total of a processing device adopting the above
enbodinmeny . [ Figure 6] 15 Figures 6(a), 6(b) and 6(c) are

expl dnatory views for explaining respective steps of the operation of
positioning and clanping. [ Explanation¢)6the Ref erence Nunerals] 1 a, 1 b
. cl anpi ng neans 2 . draggi ng ans
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20 6b.\~‘u . positioning neans (positioning pin) 20 . board

cl anpi ng portion 23 . open-cl ose driving neans (open-cl ose
cyl i nder?) 26 . reciprocating nmeans (reciprocating cylinder) W
. board 25 w . side of board Cl ai nms
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C-aimd A positioning and cl anpi ng device of a board conprising: a
plurality of clanping neans di sposed along a side of the board for clanping
an 5 edge portion of the board; a dragging neans of the board di sposed
between the plurality of clanplng means for dragging the board; and wherein
t he clanplng means is provided with a positioning nenber, the dragglng
means conprises a board cl anping portion @f6 a reC|procat|ng nmeans for

reci procating the 10 board cl anmpi ng portion and the board cl anpi ng portion
pivotally clanps the board. Claim?2 .
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The p05|t|on| ng and ce of a board according to Caim 1 :

wherein the Claim3 mmmu@m’muﬂ and cl anpi ng dg 0 ~aa.d

according to Claim1l or ein the board clanp rﬁﬁﬁh‘@ﬁﬂ&ﬁmpsm

a couple of claw portions respecti vel y provieded with rotj gpl e} mm
F'of--0 ng

y opposed Iocatlo 0 n open cl ose driving
cl osing the r@ﬁ‘@f&&/%ﬂ%@ IS: o

1. A synchronizing circuit, comprising:
a source of a synchronizing input signal (SYNC) at an input
frequency;

an oscillator (34 or 203) for providing an output signal at an
output frequency that is a higher, integral multnple of the input
frequency;

means (24 or 210 or 220 or 230) responsive to said input
signal and a feedback signal representative of said output signal for
generating a control signal that is indicative of a difference in phase
or frequency between the input and output signals, said oscillator
being responsive to said control signal for synchronized tracking of
said oscillatIOt output signal to said input signal, Characterized in that

said control signal exhibits a periodic variation, at regular |
intervals, which variation tends to cause a deviation of said oscillator
output signal from ‘its synchronized tracking condition' in -accordance
with said periodic variation; and

offsetting means (142 or 204, 205 or 204, 208) are coupled to
said oscillator (34 or 203) for offsetting the phase of said output
signal in accordance wi_ih a corresponding phase of the periodic

variation of said control signal for conntcractihg said deviation.

2. A circuit according to Claim 1, characterized in that
said phase offsetting means comprises a frequency divider
(204) coupled to. a time shifting circuit (205) in a path of said
output signal generation, said feedback signal being developed
at an output (B2) of said time shifting circuit.

3. A circuit according to Claim 1, characterized in that
- said devmtxon of said oscillator output signal produces a
variation of the penod of said output signal in accordance with
the periodic variation of said control signal.

_ :4. A circuit according to Claim 3, characterized in that
the average period of said output signal remains unaffected by
‘said periodic variation of said control signal and tracks the
average period of said synchronizing input signal.



