2126167 "1 MPACT TYPE DOT PRI NTER' This invention relates to | mpact type~dot
printers. An inpact type dot printer has various advantages. Nanely, it is

possi -to formletters, graphs and so forth at a high printing speed. In
a@t@pri nting can be nade 5 on a plurality of sheets%oi%&ﬁe@?at
the s I e by the use of non-carbon or carbonl ess copying paper. e

most commonly used inpact type_det_printer is a wire printer which has €

seven or more printing wires the ends of which are arranged in a rowin the
direction of feed of recording paper. Known wire 10 printers, however,

have a conplicat ed constrMeidtoRyP® boreskinN@r® | ar ge nunber of parts. In
addition,the weight of tRe prrnirng head 15 considerable and a driving

mechani sm and power source to match such a heavy head are required. Another
known i npact type dothipr ifveition idlatbel t« dhppdinitgpe dot printeype dot
printer. A helical platen type printer has a platen or rotary drum having
one or nore helical ¥ dmpstt dypel dotnpdintert has peripleradivastagesce t her eof
and a cross bar hammer di sposed opposite to the platen along the | ength of
the latter so adamelwi ditkés toesspblsg dot Forms lethenshi grapiisi gnd s9l fexsh t ype dot
printer, 20 the cross bar hammer is |linear and extends al ong the axis
of the platen af§ Ashighprinting speddee Imadfétiqm| PHi¥iagt sambe\Hadsout
bei ng scanned in a direction perpendicular to the direction _of feed of the
recordi ng paper SPTRERBIELELY (9f FRPeRsSaOF RaREr Rorfdei s FiBg by BR% YBtrix of

7 rows and 5 col yms foL°25 ifstance,_ the recordi ng aper nust be
advanced 7 time® non-carbon or carbonléss copying paper. The fost commonly

used impact type dot printer is a wire printer which has seven
or more printing wires the ends of which are arranged in a
row in the direction of feed of recording papef. Known wire
1o . printers, hbwever, haVE_é complicated.construction_and require
a large number of parts. In addition,thé ﬁeight of the printing
hgad is considerable and a driving mecﬁaniém and power source
to match such a heavy head are required. ‘
Another known impact type dot printer is the helical platen
15 type dot printer. A helical platen type printer has a platen or
rotary drum having one or more helical projections formed on
’ éhe peripheral surface thereof, and a cross bar hammer disposed
opposite to the platen along the length of the latter so as to
strike the'projections. In this helical platen type dot printer,
20 the cross bar hammer is linear and extends along the axis of the
platen and is adapted to strike the helical.projections without
. being scanned in a direction perpendicular to the direction
of feed of the recording paper. Therefore, ;p'form a letter

constituted by a dot matrix of 7 rows and 5 columns, for

25 instance, the recording paper must be advanced 7 times.



-2- Thus,*the printing speed is inpractically low .-In addition,
position of collision (intersection) between the cross bar ha - Qg} he
hel i cal projections of the platen noves successively in the latdral’: o

direction as the platen 5 _rotates, the cross bar hamer -ca an « v
unaccept abl e torque on the end portion of the platen when it collides with
a ghven helical projection. In consequence, operation is rendered
unstable. In addition, there is a practical limt to the length of the
cross bar hanmmer, i.e.the nunber of~ 20~ characters which can be printed
by -a single cross bar hammer is limted . To increase.the nunber of

characters per line of printing, it is necessary to provide a plurality of
cross bar hammer s.Thisecorwi pyintingnsperdpis timpratticaple dont - Imadddtion, t here
15 is provided an inpact type dot printer conprising: a rotatable

pl aten provi-ded orsincs thet pesitdonpdlecalligionatintgrsectiop) (hediwpey theof

proj ections extending substantially parallel to the axis thereof; a
printing head adapt=ogstRpthbamprArean rfg‘a'_‘f'ﬁlrjééﬂ-iEﬁ?jﬁéF’f%‘ﬁd?%lﬂh&rPJﬁi:ePhe
direction of feed of a recording. 20. medi um . the, printing head

i ncl udi ng a si ngl EPEENTHTGSHL: _ri’brtﬁ}ﬁ'i-%Péifrﬁ{gF&"Ejt‘?“i RE g enBhtfem o
selectivel y_posi.tionable 3B€osite.the rojections, and an el ectronmagnetic

driving devPce forr°§fFW'n_ h‘é“’ﬁf’i‘?ﬁ’ﬁ'ﬁ PSFL AR NS CBR TR P n TP <G8 ration
6 sontact o el CoLetp SRt 5 LRrA TR B %At w5119
" given helical projectionl' In consequence, operation is
rendered unstable. Iﬁ'addition; there is a practical limit
to the length 6f'the-cr035'bér hammer, i;é;the-number of-
10 '-'_éhéracters which can be printed by a single ¢ross bax
| | Hammer is Timitad. " To inerease’ the huiber 6f ¢haracters. .
ﬁér line of priﬁtiﬁg,lit is necessary to provide a
plurality of“cross.barjhéﬁﬁers;' |
Ag;ordingﬂto éhe éspect'éf the present inventiocn there
'15i : 'is provided an iﬁéact*#ype'dot_prinﬁef coﬁpriéing: a rotatable
platen provided on its outer peripheral sqrfaée with a
'plurality:Y'of projections-exténding éubstantially parallel
- | ' ' ' t§ the axis théréof; a print;ng heéd”édapted to be moved in a
dirééfion pergéndicular'to the diredtionfof feed of a recording -
- 20 medium, the printing head including a siﬁgle printing hammer
provided with a Strikiﬁg'member selectively pbsitionable
opposite the préﬁeétions, and an electromagnetic driving
device for driving the'printing‘hammer'during a printing
operation to cthact.a selected projection to form a dot on the

25 recbrdihg medium; a slotted disc arranged to rotate at a



3 rotational speed related to the otatlonal speed of the pIaten and haV|ng
tplu allty of groups of slots thereln each group consisting of a
pIur. y N of slots. the nunber of whi ch corresponds,to fhe nunber of rows
L natrlx .characters to be formed; S ‘a detector "arranged to
he slots in the slotted disc and to produce:-a row detect signa
onprises a plurality of groups of pulses corresponding to the -
plurality of groups of slots imthe slotted disc, the arrangenent - bei ng *’
such that Y groups of pulses are produced for each conplete rotation 10
of the platen; a tinmer circuit for detecting the interval's between the

PaenCti o & ecBudihoblodd G0RleANG T8l BLAINGHIO e8f!at IndSheely DUl 5

each tinme a long 1 nter et'ween- groups o and a

control circuigy f,g;ln%psr@heaﬂlwgf%%éoof@%@é 'tﬁxegéiryeeggl’?‘rﬁio g

synchroni sm 15. row detect “signal and 1 n conjunction with the
col um det ectedpdiS@hg of NE plﬂi’ﬁ&‘t&oﬁ‘ dfs stéiy%éaﬂﬁﬂe%ﬁ i &Y co¥Bdsphas
exanpl e, -in the acconpanying draw ngs, in which:- Figure 1 is a schematic
front el evatignghe iudbedlofoRews @ the H@hdEAk ardBtéFPao! bd ¥Bensit }
printer according to the present invention, * Figure 2 is a sectional view
‘taken & ong tdrdetédtor hntangea #d gHthtl thElgwte :‘:‘n |tnea§t|.cfutledr4;.ed front '
el éevati onal vi ew of :
and to produce a.row detect signal which comprises a. plurality

of groups of pulses corresponding to the plurality of groups
of slots in the slotted disc, the arrangement being such that
Y groups of pulses are produced for- each complete rotation
1o . of the platen; a timer circuit.for_detecting the intervals
.hetween'thewpulses of the_row detect_siqnal:and;for;producing
a column detect'pulse.each time a long interval between - |
. groups of pulses is detected; and a control circuit for
3,operating'the.electro;magnetictdrive means in-synchronism'
15. _;,with-the_rcw_detect signal and in conjunction_with.the column
detect pulses. . |
.The invention is illustrated,merely by way of example;

“in'the,accompanyingudrauings, in which:~ -

w2

Figure 1'is a schematic front elevational view of one

20 . embodiment of an impact type dot printer according to the

-y

,_present}inventionr“ _ _
--Figure 2 is-a_sectional view taken;along the_line
iI—II.. of Fig'ure-_ 1;
_Figure 3 is an enlarged front elevational view of

25 a,slotted'disc of the printer of Figure 1 for row detection;



A

25 aslotted disc of the printer of Figure | for row detection; -4-
Figure, 4 is a circuit diagramof a driving-control circuit of the printer

of Figure 1, Figure 5 is-a timng chart illustrating the operatio { he ™
driving control circlit of Figure 4; and 5 Figure 6 is B
enl@arged sectional view showing letters fornmed by the printer of F e 1.
Ref_-"‘gr/ence in the follow ng descriptionto "left", "right", "front", "rear"
etc. refer to the directions as sgen in the drawi ngs. 10 _ One

enbodi nent of an .inpact type dot printer according to the present invention
wi || be described with.-reference to Figures 1 to .6. Referring first to
Figures 1 and.2, a drumshaped platen 1 is fixed to a platen shaft 2 and is
rotated subtantially Foure 4 dgm jdyeush gdirgraphef @ Sekvingecertredti on as
viewed in Figure 2, The platen 1 has a | ength.substantially correspondi ng
to the lateral w GEFCHE PECHEIPFPYSEPRY FR99ralsi urality (12 shown in the

1 ustraved enbod nent) of 1 ol HLOLSCHLO0S 5,00, Brg eclion, sxtgnd ng
Che pl aten 1 so adntdmiSums oarhel i atLiF desh Gr HRe pl aten i 6. in the
direction ' pendi cul Fighfe (¢l 2811 QRaCLed 8802 P w1t % howing Letters |
! 'férmed by the prinﬁer of Figure 1. o
Reference in the'f§1l0wing description to "left",
“fight"; "front", "rear" etc. refer to the directions as
seen in the drawings.
10 One embodiﬁent of an.impact'type dot priﬁter acco¥ding
o to'the[preSent'inQeﬁtion;will be des¢ribed-with-reference to
' Figﬁres_I'tg_G. ' |
'Referring'first'to'Eigures 1 and 2, a drquSh;ped-platen
1 is fixed to a platen shaft 2 and is rotated subtantially
'15::""'continu0usiy in'thelclockWise direction as viewed in Figure 2.
.The platen 1 has a length substantially corresponding to the
lateral width of recording paper 17. A plurality (12 shown
in the illustrated embodiment) of linear projectionS'B,'each

' prOjecfion'éxtendiﬁg substantially parallel to the axis of

L

20 the platen, are fdrmed on the outer periphéry of the platen.
A printing he#d 4 is disposed 0pposite.to.the platen 1 so as
to ‘move in the axial direction of the platen i.e. in the
direction perpendicular to the direction of feed of the
recordiﬁg paper 17, at a position ahead of the platen 1.

25 ' A carriage 5 carrying the printing head 4 is made of a



4

.recoﬁding paper 17, at a position ahead of the platen 1. 25 ' A

~carriage.5 carrying the printing head 4 is nade of a . -5- |ight-weight
non- nerggetic material and i's slidably supported by guide shafts 6, 7. A°
ring hammer 8 for form ng dots on the recording paper “17 in.cooperation
twth ¢/ projections 3 on the platen, upon collision with:the projections
when driven by an el ectromagnetic driving device 9,

I s provided at.a

" “rear side of. the carriage 5. <TBe-printing hamrer 8 and the. el ectromagnet ™€

“device 9 have the follow ng construction. The printing hamrer 8 conprises'a

leaf spring 1
- stri-ki ng menb
. strikina nmenb

O secured at its lower end to the 10 carriage 5, and a

&E.glﬁl-v;eli%ﬁg oR-hdl et PP G 8P 10bnk N s@BdariR bibordls The
er ex

ends substantially in the same direction as the

direction of fgedQfe LRGHsCE0rAl ﬂgpmﬁgﬁ%%mﬁ@raﬁ £b9 Rmapp@®itkel y adj acent
a .

to one of the projections 3 positioned

. and has a | en
. letters to be

( _ ahead of the strikjng menber, 15
Shhewd 'rﬁhcﬂﬁ.ngni[;ébﬁ Lohtd ¢ogparatesn tiah tHeephejeghiond ‘t he
printed. The el ectromagnetic driving device 9 includes an

. outer magneti G gelhel latent, hepdrm sl Disiancyithntiee prpgectionsreand, a

“relatively st

rong permanent magnet- 13 made of, for exanple, 20 sanaffum;

cobal t fnd .f i xetlvémn byhen bdettromimetic dugvistg depisiec912is arovifedr magnetic -
~pole. 14 fixed to the permanent magnet 13 and a noving coil 15 fixed to the
[eaf' spring BR anckar side of.the carriage 5. ' . _

- The prihting.hammer 8 and the electromagnetic device

- 9 have the following qonstructioq. ..The printing-hammer 8

"cdmérises'a'leaf spring ;o secﬁred at its lower end to the

10

éérriageTS, and a striking member ll.figed to the upper end of

-+ the leaf spring 10. The'Stxiking“megbér Llfextqus.sgbstantially

“in the'same'dirébtién as-the direction of feed of the

”'tecofding;pabér 17 so as to be oppositely adjacent to one

15

‘of the érojections-3 positioned ahead of the strik;ng,member,

‘and has: a length which is only slightly greater than the height

'of the letters to be printed.

The electromagnetic driving device 9 includes an outer

: mégnet;c~pple-12,in the form of. a cylindexr open at one end,

20

- samarium cobalt -and fixed. to the bottom of the magnetic pole

‘a relatively strong permanent magnét'laumade of, for example,

12, an inner magnetic.pole 14 fixed to the permanent magnet
13 and a movihg;cbil'IS'fixed”to the leaf?spring-;o and

disposed in the magnetic gap_betﬁeen-the magnetic poles 12, 14.

K An.ink:ribbon 16 is disposed between the striking member 11

. 25

" of the printing hammer 8 and the platgn:l.The-recording paper

- on



di sposed in the magnetic gap between the magnetic poles 12, 14._ An ink

ri bbon 16'is di sposed between the striking nenber 11 25 he printing
hamer 8 and the platen.d.The recordi ng paper -6- 17 is f n the =
direction shown by an arrow shown in Figure 2 through the gap Detween flg

i nk ribbon 16 and the platen 1, while being gui ded by paper guides 18, 19.
Asotary shaft 20 is rotated by a notor (not shown). 5 -~ The rotary
~shaft 20 carries a slotted disc 21 ang a pinion 22. The pinion 22 nmeshes
with a gear 23 fixed to the platen shaft 2. A detector 25 has a
light-emtting elenent and a |ight-receiving el ement which are arranged

opposite to one anqther w fh . the_ perjphery of .the respective slotted 10

di sc 21 therebet gn’.'s ﬁys#fb\ﬁ#fei_‘?frﬁftfﬂ%%?mﬁg %’?(ﬁrfg'ﬂ s(t?l‘“é"(': M is provided
adj acent.its peripher ith a pluralit f S Rl ee-shawp. i n the

i |1 ustrated enbod%ﬁ?ﬁ%-\yo?‘%qgggs&eegg%%&%gﬁ%[ %gs{"é‘t f%&% ?g %1%\3%5 ity of

slots 28 arr'angedygrgtgn g_on%ﬂ@tbg{n%gggjr'&lag?g_rfﬁggﬁu Z.'_grggi) ' ¢gparated. 15

fromeach other b €91 onls havi ng slots 28 in each

. group 27 corresponds tp rg@wgf{pg{-zgf j_j;-%%@fwaa.q,{aggc@,@% sova) M row,

Necol utm dot matrix. I'n the'illTustrated enbodinént, the number of slots 28
In each group 27 inhe/rotalPCsiftCsd Qarebed & SriARbalalse PIQMUCE pindbn row

detect signal b as shown in Figure S.- The arrangenent is.such thatthe
p aten 1 makes a 39 efHd pinion 22 meshes with a gear 23 fixed to the platen
o shaft 2. A detector 25 has a lighf—emitting'elément and
a light-receiving elemént which Are arrangéd oPposife to
one'another'with the péfipheiy of the respective sldtted
10 disc 21.thgrebetween; -As sﬁownfin.Figure-3, the slotted
" dise 21-i;_prévidediadjagent.iﬁs,pgripheryiwiﬁyfﬁ_pl?;;lify .
6ftgroups 27 (three shown_ih the illustrated embodiment)
- §£_SLots,.each group-consisﬁihg of a plurality bf'slots
: 23 af¥anged at ;.constant:pitch, the.grbgps 27 bé;ng'separated.
“15 ftom'each-bth;r-by régiqns having no slots, The. number of
slots 28 in eagh.group 27'corresponds to the number of rows
Mof a cﬁaracter of a M-ro&; N;columg dot matrix. In the
iliustrated-embodiﬁent, the-number of,slots 28 in each
group 27 is 7. The deﬁector.ZS is adapﬁgd'to'produce a
v 20 - row detect.gignal E_as-showﬂ in:Figure.S, .
The-afranééﬁent is such thatthe platen l makes a 30°
,rotaﬁion'ﬁhile'the slétted aise 21 makes a 120° rotation.
Therefore, in this embodiment,fthe'fedﬁction ratio_betﬁeen
the piﬁion.22 and the .gear 23 is selected to be 1/4. The

25 row detect signal b is a signal having one cycle qonstituted



rotatron while the slotted disc 21 makes a 120[err] rotatron Therefore in
t hi.s enmbodi ment, the reduction ratio bet.ween the pinion 22 afd the gear 23

i's seI 'ed to be 1/4. The 25 row detect signal b is"a signal havi ng
/ORe C 4y constituted -7- by 7 equi-spaced row detect pulses Pb[err],
'=Pb[err _ Pb[err] followed by a pul se-free region. The row positions of
the dots are determ ned by respectiyve row detect. pul ses Pb[err], P
Pb[err].... Pb[err], which are generated when the projections 3 of the  ~="
pl at en 1 5 are rotated to positions corresponding to first, second, ;
seventh rows. TEZ |nt|%{:%éi ead 4. is adgi%ed to he noved a ong the gui de
shafts 6, 7 by¥ 15PRAFCHFTY SGFPYe PV &P NP 2s hoviPy. E9HE"SPeed of

movenent of t head 4 durjng the ting.1 eration, i.e.

the speed whe%"t Rep Fn?‘feﬁgrﬁ%ja"d‘ 4 *rée éﬁ’ps#g 5 %ﬁo%lf 88§$talr8n (not -
shown) to the reIate to the t10 eeq,of t platen.1l. As .
shown i.n Fi gurdeetgf"&j["ﬁdsg’f %éé:ir‘fgn%owr d‘f e&f pf‘ge prirgh‘t ﬁ)rkl’g Ha %:%ref 8 has. a

| engt h. at | eagh, s SRTLRS h&a; C to be -
printed; and i's’ %c g%ﬂ&'t an angl e E J{Lﬁ'igg% réefgﬁ%ﬁerggﬁeé of the
recor di ng papgjre ifctetaagéoep@seémhecéaaeeb&rai% w%ﬁL{' "seesnarﬁrmer 11is -
dependent upon'the shift speed of the printing head 4." In the ifTustrated - =

~enbodi nent , t hieSeRBtflBwEerr] is about 7[err] to 8[err] 20  The reason
_why t he strrkrng menber 11 is inclined will:be - . .

The prlntlng head 4 ls adapted\to be ﬁoved along the .
guide shafts 6, 7_by means of a shift drlve device (not shown) .
Theﬁepeed ofdmovement'of'the printinc-headr4 dtricc the printing
10 - operatioh, i. e._the'speed when thefprinting ﬁead 4 is moved |
‘from a home position (not shown) to the right, is related. |
- to the rotatlonal speed of'the platen 1. |
-As shown. rn Flgure 6, the striklng member 11 of the
print;ng.hammer 8 has a length at:least'corresponding to the
.15 " -height of characters to be printed, and is:inclined at an.
angle 0 to the direction of feed of the record;ng paper.
The angle: 6 of inclination of the strlklng member 1l is
dependent upon_the_sh;ft speed of.the prznt;ng head 4. In
~ the illustrated ecbodiment, this angle é.is'aboct 7° to 8°.

20 The reason why the:striking member 1l is inclined will be

wy

fully understood. from the following description; '

The moving coil 15 shown in.Eigtre 2 is conrected to a
driving control circuit shown in Figg?e 4: This dri;ing
controi,circﬁit includes a.timer:circtit 29, a:character

25 generator-SO, a shift'register'Bl,.a column address counter



fully understood fromthe follow ng description. The noving coil 15 shown
in Figure 2 is connected to a driving control circuit shown in Figure 4. .
This driving contrel cireuit includes a tinmer circuit 29, a charact 25~
generator 30, a shift register 31, a colunn address counter - 8-
buffer circuit 33, a driver circuit 34, a counter 35, AND gates 36
an. QR gate 41, delay circuits 42 to 45, and flip-flop circuits 46, ;
col urm address counter 32 is adapted § o produce an output signal S5
corresponding to a counted nunber, and the columm of the character
generator 30 is determ ned by this output signal S. The colum address
counter 32 al so prBziuceeBufbErPOirculiged,s ahdariver ThErclit 34, Si adesr B5,Kk take
t he | ogi cal -val ues 10 of "1" and "0" until the nunmber N of the colum
of the dot nmtrix, AND @atés 365 t®U4D} esh ORSgatee 4bjrdedbyofireaitsd? ts count ed
the | ogical values of these signals are inverted to "0"' and "1"
respectively. The4$pgndaflipaflep eirdticscébintddc B celummy eddwsdsfi rom " O‘ to
"1" as the nunber of rows 15 M of the dot matrix, i.e. 7, is counted
and is reset to "(QOctowfterr3d isi aiapted &0 phodice an duitputisigdabys neans of the
dalay circuit 44. The timer circuit 29 detects the pul se distance between
t he puI ses Pb[ er r | comusspending: ¥ e peynteds nynhery ypdd she (olypy qff the

3 character generator 30 is determined by this output signal

S. The column address .counter 32 also produces output
signals h, k.
The output signals h, k take the .logical valpes-
1o "of "1" and "O" until the__: number N-of the column of the dot - .'
ma.trix, i e. 5 s 18 counted. As’ the number 'of columns is
- counted, the logical values of these signals are _J.'nverted
to "O" and "1" respectively. The logical value of the ccunter
.35 is inverted from "O" to "1" as the number of rows
15 " M of the dot’ matrix, i.e." 7, is counted and is reset to "O" .
after a time delay which_ is deterci_.-ned by means of the
delay circuit 44.
The timer circuit 29 detects the pulse distance:
7 of the row detect signal
20 b .and is arranged to -produce a column detect pulse Pc.

LA between the pulses Pbl, Pb-z...Ph ;

ay:

when a loz;g'pulse interval between pulses. Pb7 and Pbl is
detected. Thus, a column ‘detect signal c is produced
electrically from the row detect signal E..

The flip-flop circuit 46 is set by the rise of a

25 printing start position detect signal e, and is reset by the



20 b and is arranged to produce a columm detect pulse Pc when a |ong
pul se-interval between pulses Pb and Pb is 7 1 detected. Thus, a
col upndetect signal c is produced electrically fromthe row det ect si gna
lip-flop circuit 46. is set by the rise of a 25 °  printing start
A detect signal e, and is reset by the -9- fall of the colum
-.detect”signal c. The flip- flgf circuit 47 is set and reset by the rise of =
“signal mfromthe AND gate 86°and by the fall of a signal [err] fromthe

. AND gate. 39. 5 The operation of the printer of Figures 1 to 6

"will, now be described. The printing head 4 is initially located at the

~left-hand side e411 bf Bhaicehudn dEhectprsh.aﬁam@ OPRie kL Gi-£1 8p RAREQ{¢Ed in the
: follomnng manner as the printing head 10 -4 is noved fromthe hone -

. position at the4?efs shanthdsiesetobyt e plleéeif 4 dignhbhen rergbttheFi rst of all

" the platen driving notor is energised by a start signal a shown.in Figure
5A, so that theANyigasesIffand2y ither f1ldt ofl ammdgndie tpErirenhehaft 2 is rotated
t hrough the pinion 22 and the gear 23, so that 15 the platén 1 is
-rotated conti nud¥lgptend®.he cl ockwi se’ direction.as viewed in Figure 2, at a

: predeterm ned speed As a result, ‘the detector 25, starts to produce the
5 _ " The -operation . of. the ‘printexr of- Figures 1 to: 6 will. -

- now bé described. ... .
'i‘hé éri,nting hee,d 4 is initié.liy ;-ioc'a.t'ed a.t the
-left-hand siae- of the platen 1. The printing operation
 is 'per‘for:qed' in the following manner ae the printixig head
10 . 4 is mevéd from the home pbsi-tilon ‘at. the left-haed side
of the platen 1 to the r:Lght. First of ‘all the platen. driv:.ng -
" motor is energi-sed by a start signal a shown .in Figure 5a,
" so that the drive shaft 20 is rotated and the platen shaft
2:is rotated th_rdtigh-'the pinion 22 and...ﬂae-geaf' 23, so that

15 ‘the platen 1 is rotated continuously in the clockwise
direction as viewed in Figu:.;e 2,' at a predetez:mined. speed.
As a result, the deteetor 25, starts to produce. the-

‘row detect signal b and the timer circuit 29 prodﬁces the
‘column ‘detect signal c.

20 R Then,- as a printing head shift command signal d is
generated as shown. in-E.‘i'gure 5D, the. printi_ng head 4 starts
to shift froﬁ the home position towerds-i the right. As the

' printing head 4 runs a preaetermine_d' distance from.the
home ‘position, the printing start position detect signal e

25 ‘is produced as shown in Figure S5E by asensor (not shown).

*



row detect signal b and the tiner_circuit 29 produces the col um detect _
‘'signal...c.” 20 ‘ Then, as. a printing head shift command signal is
generated as shown in Figure SD, the printing head 4 starts to shift/gtom\
the home position towards the right. As the printing head 4 runs a ( 2z
preedet erm ned di stance fromthe hone position, the printing start po on
de%\e}t signal- e 25 i's produced as shown in Figure 5E by asensor (not
shown) . - .10 - In consequence,~tie=flip-flop circuit 46 shown in. Figure
4 is set by the printing start .position detect signal e, so that an output
signal f fromthe flip-flop circuit 46 is inverted to |ogical value "1" as
'shown in Figure 5kn dbise ence,,th@tftleylfwﬁgeﬂcu&tlss%uemk 'iﬁdr.‘a&&ne of the
i nput termnals of the AND gate 36 through the OR gate 41, and thus the AND
gate 36 i s opened.4 €hagACHRI¢heSPeihtdng| Slabr@l SositilBRRicect BiGhel &,and the

| i ke corresponding to data transferred, for exanple, 10 from a
conmput er have al r eedyhdicen cEIpIEi Siklal NE tHrem Chinr GLipiElgpneliraudt 480isn t he
formof a dot matrix pattern. The character generator 30 is adapted to
produce pattern siigmertedtotlrgical waluef"lt"hes aghoen nire @ iguich S8s This. _
corresponding to the colum to the colum address signal S, in accordance
with 15 5t he - | sntpwt sighakd in uppiied speondhefvihaidnpet reculialst ol -
col.utm address counter 32.is.zero, the character generator

s the AND gate 36 through the OR gate 41, and thus the AND

gate 36 is-openéd;
Characters such as letters, numerals, symbols and

the like cdrreépohding to data transferred, for example,

- 10 - from-a computer have already been memorised in the cﬁaracter
.generafor 30 in the form of a dot matrix pattern. The
character-generatér 30 is adapted to produce pattern signals
of the column of the appointed address cbrrespbnding to the
_column to the column address sighal s, in-accordance.with

15 - the latter. 'Since in:this sﬁate the value counted by the

column address counter.32 is-zero, the character generator
56 is producing ﬁhe pattern signal'of the first column of

' the_dof matrix pattern of the character corresponding to the

transferred data, and the output'signa1s h, k from the

20 column address counter 32 take the Logical.values of "1

“y -

and "O" respectively, as shown in Figures SH and 5K. In this

state, the pulse Pc. of ;heicolumn detect signal c is produced

1
by the timer c¢ircuit .29 and'is supplied to the AND gate .36
so that the AND gate 36 produces an output with a logical

25 value of "1". At the same time; the flip flop circuit 46 is



Ois produci ng the pattern signal of the first colum of the dot- matrix

pat t of . the character corresponding. to the transferred data, and-the
out g 8ignals h, k fromthe 20 - col utm address counter 32 take the
J.ogi\cgKk val ues of "1" and "0" respectively, as shown in Fi‘gures .5H and 5K
Int state, the pulse Pc of the columm detect signal ¢ is produced by
the timer circuit.29 and is suppli edyjo_the AND gate.36 so that the AND -~
gate 36.produces an output with a logical 25 val ue of "1". At the samd¥”
“time, the flip flop circuit 46 is reset by the fall of the pulse Pc[err] -

fromthe tinmer circuit 29, so that the output signal f fromthe flip-flop
46 takes a | ogi¥eRetVRY (deofallpof the,rrlsh EGyctho® the&ipRD F&FRIB6 produces
~a putse Pnferr]_which appoints. the first colum of - ' dot matrix.. .

j the 5
“pattern, as shotr PR BafuFRe Putpet sjopak f £rof (fheptHimsfion i46nta%esr t he
first colum of_the data transm,jed_to the character ner.at 30 in
F; gure 4 is \Mi?t]‘@ﬁifﬁf-gﬁguﬁe r_%'tz'ed IBycﬂ?gq‘é?ﬁﬁefﬁréegiAgﬁe?atgl,% and the |
“flip-flop circuit 47 is set_by the rise of ul.se .Pnjerr 0 ke the 10
FULbotiop of rouriodgen i dted m oish: Seinkr SR sbfe SRl o WP o 0
+"1". Thgn, the L 0 i | Ol 6 du r t _pul ses :
" Pb[err], ng[ er ri&eﬁgﬁgégﬁ'm@%e&rogbv -e?(:a'%t s?éngﬁsg %%gug'ﬁb\%%{ﬁ Ir[: Figure -
;6B. The row detﬁ&epu'&%amf RO At corupRPELthl aftaCrSiplitech to the AND
=

gate 37. Since ogical 15 =  values of the two input termnals of the -

- AND gate 37 havg lvagi @flrakebsiQenefatol’ 30 e Fiqwelat 86 tnPtarInPhlerr],
Pb[err]..Pb[err] : o - .

. memorized by the shift register 31, and the flip~flop

circuit 47 is set bg the :ise.of #hg'pulsg'Pmljto make the
10 .  flip-flop ¢ifcuit”47 prbducé_ap'ogtput signal E_having;a
- Logical_valge'ofl“I“Q'Then, thé detector 25 shown iﬁ Eigure 
-i éﬁddhces :;ﬁ deteéﬁ.pulges~Pb1,'?bz;..;?b7.Sf ?ﬁe fow détect
Signéi-g_as_shcwn in Figure 6B. Tﬁg row detéct pulses Fb,,
2 .
15 values of ‘the two input terminals of the AND gate 37 have

.?b ,..;Pb7.are supplied to the: AND gate 37. Since the logical

2. - .Pb7

are allowed to pass through'the AND gate 37. Then, the

logical values of “l“,'thg row detect pulses Pb,, Pb

pattern signal which has been written in the shift register

_'3llis.ré§d:out from the latter in_écco:dance_ﬁith_the

20 formation-brder, i;e. the order or rows, by the row detect

LA

pulses Pbi,-Phé...Pb;, and is delivered to one of the input
‘terminals of the AND gate 38, Simultaneously with the

reading out operation referred'to above ,the row detect

'_ pulses.Pblf'sz,..Pb7 are delivered to the other input terminal

25 . of the AND gate 38 through the delay circuit 43, Therefore,



are allowed to pass through the AND gate 37. Then, the pattern signa
whi ch has been witten in the shift register 31 is read out fromthe |after
i n accordance wi t.h the 20 formation order., i.e. the order or ro
the row detect pulses Pb[err], Pb[err]. Pb[err] and is delivered tp
of the input terminals of -the AND gate 38 Slnultaneously with the re
out~operation referred to above,the row detect pulses Pb[err]; Pb[err] ...
PBférr] are delivered to the other ymput termnal 25 of the AND gate
38. through the delay circuit 43. Therefore, -12- the AND gate 38
produces as an output signal n driving pulses corresponding to the pattern
signals of the first colum, with a slight phase lag relative to the
generation of theheomindgase38ppicinsePdehn] outiphfesighal Placevidg For

i nstance, 5 assuiing here that the data transmtted to the character
generator 30 cor peipendorrespanipig ¢p e phttedDsigriads38f rhedficms dri vi ng

pul ses P31, . 1 as shown in Figure 5N. These driving pul ses are so

i ntended that theplumy pithidc siiditenhass lagcrdhtive tor Bleegepennarionof the
platen 1 10 rotating continuously in the direction of the arrow shown
N Figure 2 is p&§i theo¥el datesbspulisenPy P -+BPjd Fotyinskendeurt h
row....the seventh row ahead of the'striking nenber 11 of the printing - -
hanmer 8 ab vi evvéﬂs‘_i”i‘?"ig fere WAt ihe 903 EFAFTHERBR S BIPER*T$%i ncl i ned at
the angle [err] 15 i s.continuougly moving in_th dlrectlo%(ﬁ the arrow
as generator 30 correspon s to a letter A, e AND

prdduces driving pulses.PBl, P4l"’P7l as shown_in Figure
5N. These driving pulses arxe so intended that_they axe
produced when any one-of.the‘projections 3 of the platen 1
.10 rctating continuously in the-direction of thejarrow'shown
in Figure.z is positioned at[positions_of the third row, .
the fourth‘rcw....the seventh row ahead of'the'striking
member 11 of the.printing hammer-alas viewed in Figure 6.
The striking member 11 whioh is inclined at the ;5gie'e
15  is continuously moving in the direction of.the arrow as
.viewed in Eigure 6 by the shift operation of the printing

head 4, Therefore, when the driving pulses P P

31’ Pa10Pna
are produced, the projection_3 and the striking member 11

successively cross each other on the third, fourth, seventh

b

20 rows of the first column Referring to Figure 4 as the

AND gate 38 produces the driving pulses P esosP

P31’ ParcePoar
the driver circuit 34 is activated by the driving pulses

) 31, P4l...P SO that_driving current pulses are supplied

_ to the moving coil 15. The moving coil 15 makes a magnetic

25 cooperation with the magnetic flux in the gap'between



viemed\in.Figure 6 by the shift operation of the- printing .head 4.
Ther gkgre, when the driving pulses [err] are produced,- the projection 3 and
t he fB{EAKi ng member 11 successively cross .each other on the third, fourth,

produc
.activated by t
supplied to th
cooperation w
pole 12 and th
magnet 13, and
cooperatlon I
overcom ng the
I nst ant aneousl
that the dot o
paper 17 at th
210 Cross a
descrlpt on of
explanatlon W

rows of the first colum. Referring to Figufe 4 as the AND
es the driving pulses [err] the driver - circuit 34 is

he driving pulses [erfd so that driving current pul ses are ;:}
e noving coil 15. The noving coil 15 makes a nagnetic 25 g

th the magnetic flux in the gap between -13- the magnetic .~

e r«'a%%#%%%%%ol? :Qé% SR CRTAY LS Hhgner ?E”’tl -
. - 5

9?%?% Tl e T S S R
CRld hes A 4N-L0R PLPLSE! Laeds O clig gt 10 Platen T oo

the first colunn of | or ne

%P@ﬂﬁ%&g&é@eﬁﬁ% téxlgﬁnn el W3 %éﬂ{n& | Sbr L 'igﬁgg‘;”ber 11

her as shown~tn gure 6

&mhgt | | h
IIQ%% é“§§f§§§§ﬁ§ ?ﬁ%lg??l |ngg§g%b§&§f?eo tﬁg printing

hammer 8'i's i nglenkgd 11%4&5;&4&%@&1 é&@ﬂa&iﬁ@.&b@ﬂ préf¥etsdd iski ng menber

11 of -the printing hanmer

of the rotating platen l, so that the dot of the first column

| of the letter A is formed on the“recording ‘paper 17 at the

position where the projection 3 and the striking member 11

10

' cross and collide with each other, as shown in Figure 6.

" The description.of'the:printing-operationlis suspended |

here, and an explanation will be made as to why the striking

. member 11 of the printing hamher 8 is inclined. As has already

'been described, the striking member ll'of'the-printing hammexr

15

-8 operates while it is being moved to the right on the

- _recording paper as viewed in Figure 6. Assuming_here that

the striking member 11 crosses the projection 3 at right

angles, the position of crossing of the projection 3'ahd the

_'strikinginember'll'is'shifted.graduallf'downwards in accordance .

20"

25

- with - the rotation of the projection.3'and,fat the same time,

deviated slightly~to the.right.in-accordancelWith the'rightnard
movement of the striking member ll in-consequence, the dots
in the column orx vertical direction are arrayed obliqnely
and'the letter formed on the paper is inclinedl Therefore the
striking member 11 is inclined at an angle of about 7° to 8° ’

sc that the’ dots in the column direction are arrayed along '

on the recording

o



15 - 8 operates while it is being noved to the right on_the recording
paper as viewed in Figure 6. Assum ng.here that the striking nenber ATX
crosses the projection 3 at right angles, the position of crossing pM\the .
projection 3 and thé striking nenber 11 is shifted gradually downwa @SJ?,;
.aeecordance 20 ~with the rotation of the projection 3 and, at the sane
tigre, deviated slightly to the ri%ht I n accordance with the rightward
nmo¥nment of the striking nmenmber 71 4 1h consequence; the dots in the colum
or vertical direction are arrayed obliquely and the letter formed on the
paper is inclined. Therefore the 25 striking menber 11 is inclined at

an angle of about 7 to 8[err],.sq.that the dots_in the colum djrection are
arrayed al ong a'-Stfﬂ-gghé\%éf’Lanlﬁ‘el g}rf'@citﬁ% IfF §PPR AL BR° FPEEPDf t he
recordi ng paper._This | e, _however, can be rnodified sli | y dependi ng
upon the design B?Petrhegﬁg? t%?ge)t,\g’%'sv?%r %ﬁ%i&?#ﬁﬁ%ﬁ%@% the letters
are to be forned.obliquel

: I b
S St B Yoy AL L RELL TR B ol i © O

much greater. The I'ng Operation w e
resuned. Referri i 4, : f ' Lt ., the shift
regi ster 31 by tg%%&lcség#nﬂ%gnﬁhegg% _géte‘éga?%k?és}?%gy}rr%ﬁ%l , the pul se
[err] is caqunt edallpélj_ d _Igem%!? be s&f’é#@ﬁ gg%rgféé%rp%ggggrﬁz t hrough t he del ay

circuit 42. The content the columm a ounter 32 is-increased by

unity so that the chafaCi&lcriBRLALEM P pRLACUPSperation will now

be resumed. Referring to Figure 4, as the aforementioned

writing in the shift register 31 by the pulse Pm, and the

1

AND géte‘36 is completed, the pulse Pm, is counted by-the-

1
10 column address counter 32 through the delay circuit 42.
The . content of the column addreés:countez 32 is- increased S -
by unity so that the character generator: 30 produces
thé3pattern signél for the second column. The output pulses
2. . on7

15 . are counted by the counter 35 and, as the counted.number reaches

frqm-the AND gate 37, i.e. tﬁe-row detect éulses.Pbl; Pb

7, i.e. as the dot-forming operation is f£inished, 'an outpuf
signal g from the counter 35 takes a logical value of "1"
as shown in Figure 5G. At this time, the output signal h

of the column address counter 32, which is the input signal

oy

20 = to one input terminal of the.hND gate 40, is hélé at a logical
‘value of “1* so that an output signal j_fro@ tﬁe AND gate
40 takes-a'logiéal vaiue_of_"l" ana is supplied to the AND
gate 3é‘gig_the‘0R gate 41 ., The AND gate 36-produce$, as
- shown in Figure 5M, a éulse Pm2 which appoint§ the second
 25 column of the dot matrix; and the counter 35 is reset througﬁ.

the delay circuit 44. Then, the dots of the second column are



‘the pattern signal for the second colum. The output pulses fromthe AND
gate ¥ 'i,.e. the row detect pulses [err] 15 are counted by the counter .
ng\<Rs the counted nunber -reacne$57_‘ i.e. as the dot-forning operation
ks filgbSlyed, an output signal [err] fromthe counter 35 takes a lLogical .
Al 'I" as shown in Figure 5G At this tinme, the output signal h of
the colum”address counter 32, which is the input signal 20 = to one input—~
t'erminal of thef®¥eddnethr sape Bpamgr As depegiReq) aheyudnoFeletioRp that an
output signal [err] fromthe AND gate 40 takes a | ogical value of "1" and
i's supplied to EReHANBLGEE FOITW-a NpRel R et Forpetion OIaKRe fot8 36
produces, as shown.in Figure 5M a pul se .Pn?2 which aéooi nts the second 25
col um of the d8F e FPRORd feLTR HEoRPTE™mes % tPE’s'é‘? BeRABRh t he del ay
circuit 44. Thep, the dots of. .the second. col are . formed in the sane
manner as descrgﬁ'é‘ﬁeeé’b 2 THIETES e’f'gut ﬁﬂgf s’Pr%ﬁcﬁfﬂ‘f‘@Narrely, ‘the

formation of the_dots t.he .segpond cb_ m .| s perfo ned by -t he .caoper ati on
bet ween ?he str f‘ﬁ’l‘tﬁgtone%n%e?mffcg})od’ 'Pﬁ%é é]"ojdé%t |°(§?1n-ag£?"°£ X°?tsné>§tafe8 t he
projection used_g matd on of _Qf . fi LSt e FRES -
operation is regg%ée%%tlgg#br%ggt%egggi%eq‘tsh#r%.atféuth'f\fgg% t8 FJF; col umms,
ther eby conpl et kg il OFSRIthOMP el doiuhfil, thePoly kollpHlingBl [ X aS

'shown in Figure .Referring again to Fi'gure™4, a the: colum

address counter ¢ £0URkSoARE nd 16kREr | QRCH!x I @Bl R X ds

 shown in Figure 6.

.10 e Referring again to Figure 4, a_s-:;t_';he column add:ess
. c':burit’ér ‘32 c_ou.nts'up to 5, the logicai signals h, k,
"therefrom_.-aJ.:'.e--.-:.i.r;v_erted to také' logical values of "O" and
" wlw yegpectively. In conséquen;e ; the pulse -égs.'_f;sm
the counter 35 after the printing operation for the fifth
is column m’akes the AND gate 39 prbduce ‘an output. pulse P2
. as .shown in Figure 5L. The column addrgss count.ér 32
and the flip-flop circuit 47 are reset by the fall of
this output pu~1_se. PL.. In consequence, the output signals
h, k from the column addresé counter 32 resume logical
20 'v'alues o L "O".',-'.sé that the outpu'i: .siénal "‘£.'_'  from

"~ the: flirleP..; 47 'také.s _lthe lbgical_ value of "O". Also, o

at

. the pulse P2 is:--__del-a’Yed by the delay circuit 45 to become
a pulse PL' as shown by. a broken line. This delay pulse
- PR’ is suppiied to the AND gate 36 through the OR gate
25 4. '.l-‘herefére_,'. if the AND gate 36 receives a column detect
pulse Pc6 after éompletion of printing of a letter, the

AND. gate. 36 does not produce any pulse as will be seen



therefromare inverted to take |ogical values of "0" and "1"

respectively. |In consequence, the pul se [‘er
the printing operation for the fifth 15

produce an output pul se [err] as-shown in Fi
counter 32 and the flip-flop circuit 47 are
0 t pulse [err]. |In consequence, the out
cotimm address counter 32 resumgglogical 20
t he output signal "r" from t he: ?|Ip flop 47
"0".. Also, the pulse [err] is delayed by th

pul se [err] as shown broken line. This
to the AND gate %@h?é)’g’ﬁ ?Hhe bER RRoduces; the

gate 36 receives a colum detect pulse_ [err]
of a letter, the HRDe%R é’°éﬁmﬂé\§§e?i"otl’“b?“od’ﬁg;

- 16 - fron1Figur S5M bu roduc

~col umm det ect pulé’!? “'&”‘F ' Rﬁﬁ’ﬁuﬁ‘g
printed after fornatl ace

he seen from5 %ﬂ%% [ﬁé $ﬁ§m
frequency gf 180021'3{::8.r6.h' gher Wnen the dots

\'.

" The printing hammer 8 is dr

rl] fromthe counter 35 after

col um nekes the AND gate 39
gure 5L. The col um adgs _
reset by the fall of tﬂlﬂb '

put signals h, k from the=
values "1", "0", so that

t akes the Ioglcal val ue of

e del ay CIFCUIt 45 to becone a
del ay pul se L is supplied
outpet prHep gherf the AND

after conpl etlon of printing

el rgoptiede FamFlY4 be seen
t | P th t
g?%‘ﬁﬁ%ﬂ* cha S (o

ig one dot colum, as will
I;' l:is S8 FERT at ahlgh
are- conti nuously

iven at a high_ freqﬁency

of 1800 Hz or higher when the dots are continuously

" formed, so that the response vibration frequency approximates

to. the resonance freque’hcy. of th

e leaf spring 10.

10 = Attention is drawn to the fact that this specification

.. @escribes matter ‘for which' protection is sought in- British - - - -

Application No: 80/29365 (Serial No. 2,061,828).

LI



' .'forrred, SO t_'hat t he response vibration frequency approximtes to the

resonance frequency of the leaf spring 10.  10. - Attention is drawn

~to the fact that this specification describes matter for which protection

S in British - Application No. 80/29365 (Serial No. 2,061, 828).
17 C MS 1. An inpact type dot printer conprising: a rot at abl e
pl at g I ded on.its outer perlpheral surface with a pl urallty Y of
proj € As extending substantially parallel

single printing hammer provided with a strikin ely
~posi tionabl e opposite the prgj£gt yogs, and an e ecctromagnetlc driving

printing head adapted to be novad +n a dlrectlon 5 = |cuI ar to -
‘the direction of feed of a recording medi um tﬂnmml “ﬂg b&;‘ll ncl udi ng a

device for drivingh the prrmtrmg frammer during a printing operation to 10

“.-contact a selected projection to forma.dot on the recording nedium a
- slotted disc arranged_ to rotate at a rotational speed related to the

- rotational spéed of\% FEPFtaFERE SR PEIRERY SPTRFLFingEt @ JPtgERISs of slots

“th in, h t )f | | ot h nb f |
T T PO AR B Sl LA
to be f d; t egt det.ect .t | ot th | ot ted di

T 2o ST AR R B T

| :-Of pul ses cor r&épg&d' ggpéi%t&.ﬂ& s VQAAPEX&% BEOKRRG in a @irection

5 perpendicular to the direct:.on of feed of a recording medium,
the: printing head including a s:.ngle printing hammer provided
with a striking ‘nember select:.ve'l-y--p‘ositionab'le': opposite
‘the projections, and an electro-magnetic.'driving device f.or.

" driving the printing hammer dur-ing_"a.l printing operation to. = --
.10 ) ~contact a selected projection to form a dot on the’ recording

| medium; a slotted disc arranged to rotate at a rotational
speed related to the. rotational speed of the platen and having
a plurality of groups of slots therein, each_ group consisting
of a plurality N of slots the number of which corresponds to

15 the number of rows of the dot matrix characters to be formed;
a detector arranged to detect the slots in the slotted disc
and. _t’o producc-_a..row'.detect. signal .uhich comp:_?:ise'-s- a.'pluralitY"-
of k groups of puls_e‘sf‘ corresponding" to the -plurality of groups . -
of slots in the slotted disc, the arrangement being such that

20 . Y groups of pulses. are produced for ‘each complete rotation
of the platen; a timer circuit for detecting the intervals
between t_‘l_le pulses of the row detect signal and for producing

a column detect puise each time a long interval between groups

wp

”~



of . slots in the slotted disc, the arrangenent being such that 20 Y
groups of* pul ses are produced for each. conplete rotation of the
timer circuit for.detectlng the .interval s between the pul ses of
detect signal *and for producing a colum detect pulse each tir

i'nterval between groups - of pulses is detected;: and a control uit for
Q?%atlng the el ectromagnetic drive means in synchronlsnlmﬁth the row
det™®ct signal and in conjunction with the columm detect pulses. 5 2.

An inpact type dot printer as clalggd inclaiml and substantially as
herein-described with reference to~“and as shown in the acconpanying
drawi ngs. '

of pulses is detected; and a control circuit for operating

the electro-magnetic drive means in synchronism with the

row detect signal and in conjunction with the column detect

pulses,

5 2. An impact type dot printer as claimed in claim 1 and

e

substantially as herein described with reference to and as

shown in the accompanying drawings.
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