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·. (71) : .· ~~u~ .KAisHA Su""~r ~~ · displacement •. the' prfuter furth~.f'·CO.ni.Prisillg OSliAi a . Japanese •·· company. . or: .~~4. a. ~ntinu~~~y rotataWe ra~li¢(wheefbaving .: ··. 4;.;chollle• Ginza. ~uo~ku~ Tokyo~ Japan;. do at .least ... (>ne. ~th ;exte~dmg.Jperefr.om for herebY· .declare the· icivention. for which we ( !inearly: displadng . sa.id. friggef,. Ievet )Yhen 5. pray tbata patent'. may be granted tO us;,and · ~jd trigger. IeV:er 'is :dispose<Liii, the path the method by which ifisto be perfotn;ied. • thereqf.:. ~d,,means for. sel~vely. r:otatii:tg :to .be partjcµlarly d~S:cribed in and J>y .,the ' ~ tdg&'r l~vei Jlllt6. and ·()u~ Of. th~ pa~h: of following· statement·.:.:_ '... ' .. '·...... •. .~e,or ~ch ~d ratchet :whee~ too.th t() ~e¢t ·:. Tiµs .. inverit!iq,ll ~ehl~s genera1If.t6 an P;r-mtj.11g.· sai<L,trigger )ev~r ei:tgaging .·said . w on-the-fly printer ·~tilisedin electroni~Aesk Jmmmer .. :l~ver upon ·the.linear d,isplacement calculators and· other numerical· readout thereof iri,response to; tbe .. or a sai<l ~tc}J.et devices.; · ·. · · ,, ·: · ·.·.. . ••· • 0 :. :: ... •• wh~l ~oth,:to .. disp1a¢e:Sii)d bammet}evet~ .. , In. sucli , print~rs. tl,.e ·. hammer. strikes . a said ratch~t. ·wheel beirig. arranged in opei:­Character (i~spose<i oII ·a. c<>ntinuoU:s1y rotating ?ti()n ·to rotate, hi· Syn.chrtn~ism wi;th saici priJft 15 . pricit. drulll- HQW~ver, the kn.Own arr• cjrum. . .. •· ·< 'i.· . . . . " •. ; .. ,. ·; angements. of this type of prinfer have several .,.: J:he icive~tiqn isi1lust~at¢. purely: by way !IU~ta,ntiaj dr:aw~tjcs. Specifically. · ielaiiive of eiXS;mple, in the aceori;t~ying;,dta~ings~ iµption wW o.ccur in the printing proeess .if \Vherem:---- . . . ..· , , , ... · . · . .• ·the 'contact time between the hammer and .... Figw-e) is a schejm:j,tic .. represe$litiion of 20 tile ,prin~ d,ruln (mutually gripping the •pf.hit orie . column of. a priritei: aecordin~(to .. tli.e =~~Js~o~J;:it· ;!~ng~n.·os:J:1~: · ·~'Ft;!~i2' i~ i:ijCi~.vie~1/of.the:~lrt~t,l~v~~ over.come .fuis d~f~t. :the contact· time of of· tJ:ie priiiter .:of Figare 1.'))ut ',without:tlie the· bammer with . the character ·must . be luiyim~r foyer <s~pPef~: )~qwin~: 'the ·~ction .25 • ' short~nea .. : th.ereby.increasing· the operatillg thereof dunp,g.prmting, and .... · , , . . . ~P~.of~id hain.tjier; . . .. : •. · ··· •. •· · . ··;. . .. : F"l18ure 3j~a;sidev~,of th(diamiµerlever . . ' Acc,erd.i.ng: to the presentinvention~ there·iS of the printer of Figure; 1.· Sb.own with said . proyided a pFintei; ine1udiilg a, rotatable·pfint ~er leyet ~opper, ~o ill!-Jstrat~ the. ~~~oil 

•:. 

· .. • di:um arn.i,nged in operat!ion for continuous oLSaid ham:q:ier Jever .durmg. said ;pnmitljJig ·. · 
30 

;. :i:!i~~!a.:i.:CO~~r :Ji~~°! ;rin~ ·····~itf~ tiow' ·~:di~ dra\Y~. ~18ure i ·' . ,upon the djspfacemen(of said hammer lever;' • <i.s ~ scltematjc .i'epre8entatfo11 of on~. oolU:mn . : to·.: .. ~ect pt;'inting. a lineairly . dispJaceabJe 'of .a ·ptint,er acroroing· ro the .in~ntion:. ,T.J;ie ... · . tt.igger: leyer adapt¢ upon liciear •dis;:. ·cOl\unn includes ·a prinfbaminerJ .rilo.iilited '35: · : pla~ent·,thereofJo,;d;ispJa<:e sa:id ham1n~r on .. one arm . pf a subsiahtially: ;L-~poo 
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whereby the hammer 1 is disposed normal 
to said axis when striking the print drum 
4. PriI:tt drum gear S meshingly engages an 
.i,ntermediate pinion 7 and an intermediate 

S gear 8 fjxe<hhei'eto. The !intermediate gear 8, 
in turn. ineshingly engages with a ratchet gear 
9 fixed to a ratchet wheel IO. The ratchet 
wheel 10 is shpwn as being formed .with a 
single tooth 11 but could be formed with a 

10 plurality of oircumferential teeth if desired. 
The gear ratio between gears and pinions s. 7, 
8 and 9 is selected so tha.t the pitch time of 
tooth 11 equals the circumferential spacing of 
the characters on the peripheral surface of 

15 the print drum 4. Thus, each rotation of the 
tooth 11 corresponds to the advancing of one 
character on the print drum 4. 

Disposed on either side of a trigger lever 14 
there are provided . firs~ and second trigger 

20 lever guide pins 12 a.nd 13. The trigger lever 
14 is formed with a tail portion 15 and a 
projection 16. The trigger lever 14 is adapted 
for pivotal and linear displacement and a 
trigger lever guide member 18 is provided 

25 to guide the trigger lever 14 during said 
displacem~nt. A spring 19 is secured between 
lever 14 and a fixing point 20 for biasing the 
end 34 ofthe trigger lever 14 out of the path 
of tooth 11. The end 21 of the lower arm (as 

30 viewed) of the hammer lever 2 is engageable 
by a shoulder 22 of trigger lever 14 upon the 
linear displacement of the trigger lever 14 to 
cause pivotal movement· of the trigger lever 
14 and thus to cause hilminer ·1 to sfrike the 

35 pri:Qit ~m 4. A hammer lever stoppt?J.'_ 4p is 
provided in. the path of arm 21 of hartun<rr 
lever 2. · · ·· 
. A !l:itning lever 23 is· disposed so· a;s •to ·be 
ellgll.geab!~ by tan 15 of trigger lever 14 and is 

40 pivota.bly' :rhptinted on a: timing lever $aft 24. 
Fixed to •the timiitK fever 23 is a magnet:ic 
plate 25 adapted. to .cri:o~era!~ .~th. ~n 
e}¢tromagnet 26 for the . p1vopng of said 
i;iu{gnetic plate· 25 and tim~ng lever ~3 in 

45 resp-onse: to tb,e .eJ1er.gi2:atioti of the:'.~lec­
tromagnet 26. A spring 28 'tis mounted 
between t~e ~!4 junction ?f, the a~ms of 
hammer l~ver . 2 . a,nd a fixing po.ind: 29 
no~lly :fu.. bias. the ha:Iµmer lever 2. in the 

50 positiQQ shown fo Figure· 1. with hammer .1 
_spac;ed f~m the pri11fdrum 4. ·· .: · 
.· _Interposed ~fy/~n:&a;id hamm~r ~nd said 
print drum are the; paper 30 upcin whicµ ~~.e 
chai:ac~er is to pe imprinted a~d the i!tked 

55 ribbon 31.. . . . · 
, In Figu,re: ~; only one cqhu:~n is illustrated 
by. way of example.· Ho:wev~!· ·an.' actual 
printer would faclude the desired number of 
c9Iumns;· 'ea,ch 1ofwhich would compili~::;t 

60 · ~l:n~ _,J;. ~ · ha~er lever 4. a · ~~r 
.I€:v~r '14 •. '.a.' •trigger lever spring _19~ a timing 
lever ... 23~ .a·: magnetic plate .. 25,. an 

-; electrt'irt!a:gnet 26. and a hammer lever spring 
. Z.8. . ..1.._ ,.'. . .. ~ . . . 

65 .·.'·Tutnffig noW tb the operation of the 

printer according to .the present invention. , 
when the printer is aotuated but no timing 
signals are applied (by · means not shown) 
to the electromagnets the ratchet wheel 10 
rotates Jn the direction of arrow 32, thereby 70 
also rotating the print drum 4 in the 1llanner 
described above, the print drum 4 rotating in 
the Same· direction .as the ratchet wheel 10. 
The rotation of •tooth 11 of the ratchet wheel 
10 follows a path defined by a dashed line 75 
33. In the absence of any signal energizing 
electromagnet 26, the column is disposed 
with the end 34 of trigger lever 14 disposed 
outside of the pa.th of the tooth 11 and 
maintamed in that positlion by the spring 80 
19. When so disposed, the trigger lever 14 is 
positioned by means of the second trigger 
lever piri · 13 and the trigger 1ever guide 
member 18. The· magnetic plate 25 is also 
maiintained spaced from the electromagnet 26 85 
in the direction of arrow 35 by spring 19 
acting ithrough the tail 15 of said trigger lever 
which engages timing lever 23. 

Iri order to print a character, a pulse signal 
is applied (by means not shown) to the · 90 
electromagnet 26 1mmedi&telt before the 
desired character on the peniphetal surface of 
the print drum 4 passes under hammer 1. The 
energization of tlie electromagnet 26 causes 
attraction arid rotatable di.splacement of the 95 
magnetic pla:te 2S in the direction of arrow 
36. oar.ryirig 'llhning lever 23 therewilth. which 
engages the taoil 15 of trigger lever 14 to rotate 
it in· turn in the counter-clockwise direction 
about trigger lever guide member 18. When 100 
so 'disposed, as shown irf. Fig. 1, the end 34 of 
said trigger lev'er:lies in the path of tooth 11, 
wherein it may be linearly displa:ced .in the 
direCtion- of arrow 37. · · 

The linear displacement of trigger lever 14 105 
is trimsiili1!teq to arm 21 pf ·hammer lever 2 by 
means of shoulder 22 of the trigger lever 14. 
The hammer lever 2 is in turn rotated in a 
clOckwise direction causing hammer I to 
stilike the print drum 4 through the inked 110 
ribbon ·31 and paper· 30 at the moment that 
the desired ·character ]s positioned· under the 
hammer 1. . · . 

At this point'in the cycle, it is necessary to 
rotate the . trigger lever 14 in the clockwise 115 
direotion,to bririg end 34 out of the path 33 of 
tooth 11 before· the tooth H completes a 
single revolution. If this ·is not done. the 
trigger lever 14 ·will be linearly displaced in 
'the direcci.on of ·arrow ~7 a .second time 120 
'during the ne:ict tevolu1lioh of' the ratchet 
wheel 10, restilting in the double $triking of 
hamnier 1 o:n a Single line. . 

·Several featilres of the · printer prevent 
a~idental 'dc;iuble printing. . . 125 

The first of these iis the provision of' trigger 
lever st_opper 17 · which co-operates with 
proje~tfoti 16 on triggefle\rer 14; to operate 
as follows. At the moment when the end 34 of 
the: 'trigger· lever 14 is struck by tooth 130 
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1 l · :hammer : lever' . 2 stw::ts 'its tomtiX>n :stopper .40 :is provided, this. defect is.avoided. 

Spdcally,; at;the.J1~.om~iit wtin:the 'trigge; .Referring to Figure .. 3/":the hammer lever 

lever 14Js struck by;.the t6oth 11,.the trigger stopper 40 i,s poSitioiled: so. that it·eilgages 

lever:l4:;sta~.its.1inear .displacementin: tbe arm 21 ofthe hamriler.Jever2·before hammer 

dir~tion of ~rrow 37 a.ta speed slightlyfaster ·l striikes ithe pririt drUinA;: So.that a· gap 81 

than that of: tooth .11; At the sam:e moment, remains between the ~er I aJ:!.d.the pr-int 

3 

70 

10 

ami 21 :of:: haml11.et lever· ·2 Sta'.ruf, ~ts drum 4 ~~ the instant of said· engagement. 

dispJ.acefiient ata speed slightly faster than After· most· .of the . kinetic. energy 'of the 

tbat ofthe trigg~r lever 14; This resqltsfrom ·haml11.er lever arm 2Us absorbed by .. stl'iking · 

the .fact that the ci>effil.cieiltof restitution-at .<?Lthe arm: 21 .·against the.:hammer ·'lever 75 

each stiikill.g pO'intis n()teqtial tO zero~ . ... . . . . ·stopp.et 40, .the. hammer 1 sttikes a character 

Futther; after hammer 1 strikes· the·.desired ·a:s shown in. dashed liiles; The hammer 1 can 

character~. hammer Je'Ver 2 retunis: to,its then,iimmediatelyreturn to lits initial position 

·odginalposiitioi:i at. a faster speed, 1113.n does so that the time during which the hammer J is 

lS .. frigger levet J4~·Accordingly~ in the•a.bsence in contact with the print drum 4 is negligibly 

of trigger <lever stopper 17, arm '2L of said short. In this manner~ sinudgirtg. an'd tearing 

hammer lever would Jend again ito strike the are avoided, · .. : .· 
shoulder 22 or the tJ:1igger lever 1~ and would < Smee the' hammerJever:2 is not operated 

cause the hammer lever 2 again to rotate in directly, but rather :is:•operated indirectly 

lf:hie clockwiiJse, di.reetion, ·and· thus :fuimmer · 1 ·through the trigger . lever ·. 14. . the a.>ntact 

would again Strike a cha.riloter. The (esulting time. of the ·hammer J .. with: the .charact:er is 20 

25 

31.> 
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40 

45 

50 

SS 

60 

6S 

double striking on ·a: Single Un~ is<of. cour.se determined by the natural frequency of the 

unde8irable, This possibility is avoided by the hammer lever 2 and. the. kinetic energy• o.f: the 

striking of projection 16 against the.trigger arm 21 of the hammer.lever 2. Accordingly, 

lever stopper 17 .immediately befor~ hammer the provision of a•· stopper 40: adapted· to 

l strikes the character so. :tlla.t t)le trigger engage the arm .21 of the liammer lever 2 

lever 14 rebounds in:-the direetion of arrow 38 substantially shoiteris the contact time of the 

before the retilrn of. hainnler lever 2 to its hammer 1 with the priritdrum 4. ' ' 

oI'iginal position. In· this manrier. arm 21 ·. · In our . copending · Application . No. 

of the hammer: lever 2 will not strike the 21999/69 (Serial No. 1,240,604), we have 

shoulder 22 dui:irigits return;.: · disclosed' and· claimed. ail on-the-fly printer 

The striking of ptoje¢o:tJ: 16 . against -including ~ · trigger lever adapted for< rota.-

trigger lever stopper 17 also serves -tO rotate t!ional and linear displacement, print hammer 

the trigger lever 14 ·in the d-irection of'arrow means· for printing in response to the linear 

39 during the :i;eturn thereof to. it~. ittj.tial displa~me~t of, swirl ~igger lever, a ratchet 

posi.tion. '.fhis e:ft:~Serves:~o br.iiag:erid)~.Qf : .\i'llie~l which, l;ia~ atl¢astoii~Jqoth:ex:tending 

said trigger lever out of the .path. of; tooth ·therefrom for linearly displacing said tdgger 

1 L Also contributing to this rotation is the lever when said triigger lever is disposed in 

spring 19 which tends to return the tI'igger the path thereof and which is in operation 

lever 14 to ·its original position with the-inner rotated continuously, mearis for selectively 

surface of shoulder- 22 resting against the rotating said trigger lever int0 and out of the 

trigger lever guide meml>er 18 and the end 34 path of the or a ratchet wheel tooth ·to effect 

of said trigger lever out· of the pa.th of tooth printing, and a trigger lever stopper di!Sposed 

11. in the path of the linear displacement of 

The operal!ion of the hammer lever stopper said trigger lever, said trigger lever having a 

40 is shown in Figures 2 and' 3, altliough in portion adapted to str:ike said trigger lever 

Figure 2, the arrangement is shown- without stopper immediately before said print ham-

the hammer lever stopper 40, the ribbon 31 · mer completes striking, wa a print carrier, a 

and the paper 30. In respo~se to die linear print drum, said trigger lever being arranged 

displacement of the trigger lever 14; hammer ·to rebound from Salid trigger lever stopper to 

lever 2 is rotata:bly dispraced:abou1; shaft3 to return to its original position, and we have 

bring hammer 1. into engagement ·with the also therein disclosed and claimed a printer 

print drum 4. After hariµner- 1 strikes the having a print drum, a ratch~ wheel having 

print"drum 4, the arm 21 continues to bend, at least one tooth, means for continuously 

assuming·~he position .21' shown in dashed rotating said pI'int drum and said ratchet 

lines. This bending time -is determined by the wheel in synchronism with each other, at least 

natural frequency of tb,e hainmer lever 2. one printing collimn including a trigger lever 

During said bending action, the ham.nier lever adapted for rotational and linear disp'lace-

2 tends ·to vibrate horiZ<>ritally. Further, _ment, the or a said ratchet wheel tooth 

the conta~t time of the hanimer 1 With the in operamon linearly displacing said trigger 

character will be relatively'lon,g, of the order lever when said ~igger lever is disposed in the 

of several hundred msec, This( tends to result path thereof, a hammer lever adapted for 

in tearing of the paper 3.0 or .t4e smudging of rotational displacement in response to the 

the printed character or bo.th~ ··• · · . -. linear displacement of said trigger lever. a 

On the· other hand; when hartliner lever hammer mounted ·on said hammer lever 
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to effect printing . upon the rotational 
displacement of said hammer lever. means 
for select:ively rotating said trigger lever into 
and out of the path of the or a said ratchet 
wheel tooth to effect printing. and a trigger 
lever stopper disposed in the path of the 
linear displacement of said trigger lever. 
said 'lirigger lever •having a pomon adapted to 
strike said trigger lever stopper immediately 

. before said print :hammer completes str:i:ldng. 
via a print carrier, a print drum, .said tr.igger 
lever being arranged to rebound from ·said 
trigger lever stopper to. return to its original 
position. 

WHAT WE CLAIM IS:-
1. An on-the-fly printer including a 

rotatable print drum arranged in operation 
for conl!inuous rotation. a hammer lever 
having a hammer moW!Jted thereon for 
striking said print dnim upon the displace­
ment of said hammer lever to effect printipg. 
a linearly displaceable trigger lever adapted 
upon linear displacement thereof to displace 
saiid hamer lever. and a hammer lever stopper 
disposed to engage ·said hammer lever at a 
point spaced from said hammer to stop 
the displacement of said hammer lever 
immediately before said bammeer strikes said 
print drum. 

2. A printer as claimed in claiim I. wherein 
said hammer lever is substantially L-shaped 

and adapted for pivotal displacement about 
the junction of its two. arms. said hammer 
being mounted on one of said arms, said 
bammer lever stopper being adapted to 
engage the other of sa!id arms. 

3. A printer as claiimed :in claim I or claim 
2 wherein said trigger lever is adapted.Jor 
rotational and linear displacement. the 
pr-inter further comprising a continuously 
rotatable ratchet wheel having at least one 
tooth extending therefrom for linearly 
displacing said trigger lever when said trigger 
lever is disposed in the path thereof, and 
nreans · for. selectively rotating said . trigger 
lever :into and out of the path of the or each 
said ratchet wheel tooth to effect printing, 
said trigger lever engaging said hammer 
lever upon:the linear displacement thereof in 
response to the or a said ratchet wheel tooth 
to displace said hammer lever, said ratchet 
wheel being arranged -in operation to rotate in 
synchronism with said print drum. 

4. A printer substantially as hereinbefore 
described .with reference to and as shown in 
the accompanying drawings. 

J, MILLER & Co., 
Agents for the Applicants, 
Chartered Patent Agents, 

262 High Holborn, 
London, W.C.1. 

(8438) Prlnted by Her Majesty's Stationery Office Press, Edinburgh, 1971. 
Published by The Patent Office, 25 Southampton Buildings. London, WC2A 1AY­
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to effect pthliillif . upon the rotational 
displacement of said hammer lever, means 
for selectively r()t3:ting said trigger lever into 
and out of th~. j;>ath. of the or a said ratchet 
wheel tooth to .effect printing, and a trigger 
lever stopper· disposed' in· the path of the 
linear displa~ent of said· trigger lever, 
said 'firigger lever··haymg a pomon adapted to 
strike said trigg~ l~ver stopper immediately 
before mid pijnt hammer oompletes striking, 
via a print c;:ar.rier, a print drum, said trigger 
lever being ·a.rra.nged to rebound from said 
trigger lever st()pperto. retu.rn. to its original 
position. . · 

WHAT WE CLAIM IS:-
1. An on•the-fly printer including a 

rotatable print' drum arranged in operation 
for contlinuous · :rotation, a hammer lever 
b.8.ving a haIIµner: mounted thereon for 
striking said :p_rint drum upon the displace­
ment of said hamm,et lever to effect printing, 
a linearly displaceable trigger lever adapted 
upon linear displacement thereof to displace 
saiid hamer lever, and a hammer lever stopper 
dis.Posed to engage .sai4 hammer lever at a 
pomt spaced •from said hammer to stop 
the displacement of said hammer lever 
immediately before said hammeer strikes said 
printdrum. ·. · 

2. A printer as claimed in claiim 1, wherein 
said hammer lever ·is substantially L-shaped 

and a~-pted for pivotal displacement about 
the junction of its two arms. said hammer 
~ing mounted on one of said arms. said 
haminer lever stopper being adapted to 
engage the other of sa.!id arms. 

3. · A printer as cmmed :in claim 1 or claim 
2 wherein said trigger lever is adapted .for 
rotational . and linear displacement, the 
printer further comprising a contlinuously 
rotatable ratchet wheel having at least one 
tooth extending therefrom for linearly 
displacing said trigger lever when said trigger 
lever is disposed in the path thereof, and 
means for seleotively rotatilllg said trigger 
lever into and out of •the path of the or each 
said ratchet wheel tooth to effect printing, 
said trigger lever engaging said hammer 
lever upon the linear displacement thereof in 
response to the or a said ratchet wheel tooth 
to displace said hammer lever. said ratchet 
wheel being arranged in operation to rotate in 
synchronism with said print drum~ 

4. A printer substantially as hereinbefore 
described with reference :to and as shown in 
the accompanying drawings. 

J. MILLER & Co., 
Agents for the Applicants. 
Chartered Patent Agents, 

262 High Holborn, 
London, W.C.1. 

(8438) Printed by Her Majesty's Stationery Office Press, Edinburgh, 1971. 
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