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Myinvention relatesto ypeWriters and Similar 
?nachines,chiefy of the Kind in Which there is 
a freely SWinging type bar carrying a type head 
whichis So SWung as to strike a blow against the 
paper On the platen,uSually through an inter 
posed ink ribbon. The object of the invention 
is to reduce the noise of Such and Similar ma 
Chines and inprove the printing and manifolding 
pr0duCed, The inyeati0n Consists in a meth0d 
and meChanism for aCCOmpliShing the deSired 
reSult. - - 

It is Weil underSt00d by those Who have studied 
the matter that a large part of the noise made by 
a inaChine Of the kind in question is Caused by 
the impact of the type head and the consequent 
reSOn3nCe 0f the paper and,to a leSS degree,0f 
the type head and platen. Investigation has 
Proved tha?1ittle or no noise is made if the type 
head has a relatively low velocity at the time of 
impact. But it hasalso been found that a freely 
SWinging type head Which,at the ime 0f impact, 
iS mOVing.at a low enough veiocity to be noise 
ieSS is not an efeCtive printing meChanism,par 
ticularly for manifolding and where several.car 
bon copies are required. I have discovered how 
ever,that if the type head is moving at a rela 
tively1ow velocityat orabout the time ofimpact 
and is thereafterstruck a sharp hammer blow by 
a freely mOWing hammer haVing Süficient mo 
Imentum,an improved imprint is made,even 
thr0ügh a COnSiderable number of Carbons,and 
there is no appreciable noise from the impact. 
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In putting my improved method of Silencing 
int0 practicai Operation,? prefer t0 employ a 
Sliding or swinging hammer Whose mass is pref 
erBbly Concentrated behindthe striking face,such 
for inStanCe as a bar Or r0d Shaped memberthe 
end of Which acts as the striking face,and ar 
range the hammer So that atthe time of impact 
it iS mOVed Only by it8,0Wn m0mentum. The 
hammer is thrown freely forward and is free to 
reb0Und iminediately after Striking the type 
head. f also proVide meansin the form of a uni 
VerSai bar,i,e. a bar of Small mass in the path 
of mGVement Of all the type bars,Which eaCh 
type bar Strikes as it approaches the printing 
p0int,and 8CCelerating linkage by Which the 
hammer is gradualy started from is position of 
rest,i,e. its retracted position,and?rapidly ac 
Celerated until it strikes the type head a Sharp 
hammer bloW. By this arrangemen?,the type 
bar actuates the UniverSal bar and hammer and 
is itSelf SlOWed dOWn t0 a Speed below that at 
which impact is objectionably noisy,but there 
after is CauSed t0 print by being Struck a Sharp 

(C1,19??23) 
blowbytherapidlymovinghammer,Tfindthat 
?canusea hammer having_a weightmany times 
that of the type head and that this hammer can 
be made to strike a Surprisingiy powerful blow 
even though it is actuated entirely by the type 5 
bar,but the contact of the hammer with the type 
head.is not noticeably noisy. · 
My improved method of silencing typewriters 

and the mechanism Which operatesinaccordance 
with it have important advantages not attained 10? 
by other devices. - 
The device is applicable to "front-strike" and 

other impact printing machines without change 
in their original mechanism and without loss of 
the very great advantages which machines of 15 
this kind have 0Vér 80-Called"pressure printers" 
in which the type is pushed or pried against the 
platen by mechanism such as a toggle Which re 
duces the velocity of the type head substantialy 
to zero just before the time ofprinting,Unike 20 
the usual pressure printers,the printing of the 
machine Operating by mynovel method and sup 
pied With my improved mechaism is not af 
fected appreciably by variationsin the combined 
thickness of the sheets of paper or carbonoithe 25 
platen and the machine will operate successfully 
on an-aggregate thickness on which a maöhine 
of the pressure printing type wil not operate 
without adjustment of the abutment forthétog 
gle-intoggle operated machines,or of the pivot 30 
or the-1ike in those which pry the type against 
the platen. In order that my invention may be? 
better understood it may be saidthat thé ham 
mer imparts a blow to the type head,and that 
the blowis dueentirelyto the hammerbeing sud-35 
denly stopped when moving freely and conse 
quently is due solely to·the momentum of the 
hammer Afterstriking thetype head,the ham 
meris free to rebound In this respect,it isen 
tirely diferent from the devices alreadyreferred 40 
to which push or press the type against the 
platen. To acComplish the desired result,it is 
necessary that the hammer be given the neces 
Sarymomentum. Iprefer tousearelatively heavy 
hammer,Weighing perhapS 50grams,i,e. ab0ut 45 
ten times the weight of the type head to give 
it a relatively short movement,förTexample 10 
milimeters,and to accelerate its movement as 
rapidly as possible,therebygiving itthe neces 
sary momentum This construction producesthe°50 
best manifolding with the least noise,yet pro-- 
Vides a deyice Which can operate successfully 
within the imits oftimeavailable whenthema 
chine is operatedat'highspeed Theaccelerat 
ing mechanism starts thehammergraduallyand   
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2 
therefore the type bar does not rebound from 
the UniverSal bar Or 0ther COntact member with 
Out Setting the hammer in motion,as Would be 
the Case if the hammer had to be started sud 
denly. 

It Will be Seen that my meChanism does not 
Change the Speed of the type bar until just be 
fore impact,and therefore that the mechanical 
actiOn Of a Standard maChine need not be 
Changed Cr afected,and tha? the "t0uch°0f the 
maChine iS nOt nOtiCeably altered, In fact the 
Speed Of the machine is Slightly improved owing 
t0 the fact that the m0re rapid rebound of the 
hammer m0re than CompenSates for any 10SS of 
Speed just before printing COntaCt. 
Other Objects and important advantages of the 

invention Will be apparent WithOut further eX? 
tended diSCuSSiOn. 
In the aCC0mpanying draWings: 
Fig. 1 is a longitudinal Vertical Section of a 

typeWriter haVing my inVention applied theret0, 
Certain parts being omitted for SimpliCity of il 
lustration,and the type and hammer bars being 
ShoWm in their normal or retracted p0sitions, 
Fig.2 is a plan VieW 0f a,portion of the mech 

aniSm ShOWn in Fig,1. 
Fig.3 is a,VieW Similar to Fig. i Of a portion 

of the mechaniSm sh0Wn therein,the type bar 
. being ShOWn as haVing been mCVed Out Of its nOr 
mal or retraCted p0Sition tOWard the platen and 
in the aCt of striking the univerSal bar. 
Fig,4 is a Similar VieW ShOWing the p0sitionS 

0f the parts at the instant 0f printing. 
Fig. 5 iS a VieW C0rreSpOnding to Fig. 4 but 

VieWing the parts frOm the Opp0site Side. 
FigS.6 and 7 are Views Similar to Fig.3 show 

ing tW0 p0Sitions of the type bar during its re 
turn from the platen tOWard nOrmal p0sition. 
Fig,8 is a tranSVerse VertiCai Section taken 

substantiaily on the line 8?8,Fig. 1. 
Fig,9 is an enlarged fragmentary detail VieW 

0f the C0nnection betWeen the hammer bar and 
its aCtuating link. 
Fig,10 is an enlarged Section taken 

tially on the line ??10,Fig,1. 
Fig,1l is a Section On the line #1?11,Fig,10. 
In the draWings there is shOWn a typeWriter 

of the front Strike type and of One Standard 
COnstructionto Whichisapplieda Silencing mech 
anism operating according to my novel method 
and embodying my invention. This is the form 
0f my device Which has proved t0 be most Satis 
factory,but is Shown Solely for purpoSes of illus 
tration. In the typeWriter ShoWn there is a key 
1ever t i operating a SWingingtype bar f2 by Suit? 
able connectionS. The type bar is provided With 
the usual type head i3,i,e,the portion adjacent 
t0 and Carrying the types,A platen is ShoWn 
at #4,In a machine of this Kind,the type head 
is SWung rapidly from its normally retraCted p0 
sition of rest through an arc of Substantially 90° 
tOWard the platen and is stOpped by the latter. 
It Wili be understOOd that the COnStruction Which 
ha8 been just deSCribed is Weli KnOWn and formS 
no part of my invention. 
In the meChaniSm embodying my inVention,I 

provide a hammer 2? which is preferably but not 
necessarily in the form of a rod or bar,the back 

Substan 

end of Which,i,e,the end tOWard the Operator,is 
relatively large and maSSive While the front end 
is of a Smalier croSS-Section to provide a Smal Or 
Concentrated Striking faCe. The hammer iS Slid 
ably mounted at its rear end in a guide 21 prO 
vided with an anti-friction Surface which in the 
preferred form of my invention is a piece Offiber 

1,998,555 
or similar material and is shown a?22 in Figs. 
10 and 11. The front end of the hammer 20 is 
DiVOted at 3T to a rock arm 24 secured to a stud 
Or rock shaft 35 mounted to turn in a bridge 25 
which Spans the Space above the type basket and 
by which the guide 2! is carried,The bridge 25 
is pivoted,as Shown at 28,atitsrearendto afixed 
part Of the frame of the machine 23 and at its 
frOnt end tO a link 2T the 1ower end of which is 
piVoted at 3? to the type guide 28 Which,ih ma 
Chines of thistype,is ordinariy Supported on the 
type basket 9. It Will be Seenthat When the shift 
key 10 of the machine lowers the type basket to 
print the upper CaSe CharacterS,the bridge 25 is 
mOVed with it and therefore the hammer main 
tains the Same p0Sition With reSpect to the type 
head in the printing positions for both the upper 
and lower Case typeS. The arm 24 Servest08up 
port and guide the front end of the hammer?20 
and partiCularly tO depreSS the frOnt end of the 
hammer aS it mOVes tOWard the type head,and 
to raise it during the return movement of the 
hammer,SO that the type head may SWing into 
Drinting pOSitiOn Without COliding With the ha?n 
mer,This make8 p0SSible a relatively short 
mOVement of the hammer. It Will be Observed 
that,While the hammer bar 2?,guide 2!,and 
bridge 25 are Iocated between the operator and 
the platen,and at a Suficien# elevation to permit 
the hammer bar to move in Qn endwise direction 
and downwardly tO Strike he type head,the ar 
rangement is SUCh aS n0t t0 0b8truCt the Opera 
t0r's line Of Vision of the printing point,as indi 
Cated by the line Vin Fig,l. 
At 29 is ShOWn a UniverSal bar alSO piyoted at 

30,independentiy of the link27,to the lowerend 
of the type guide,This Universai bar is Conven 
iently forked at its upper end as shown in Figs. 
2 and 8 and isso located asto be in the path of 
all the type bars. The point of Contact of ?he 
type bars with the univerSal bar is preferably 
c10sely adjaCent the type head but under S0me 
conditions, if preferred,the position may be 
Varied. - 
One end of % link 31 is Connected at 32 to One 

of the arms 0f the universal bar 29,The 0ther 
end of the link 3 is connected to the hammer 
20 by a piyot 33. Normally the link 31 0ccupies 
a,p0sition Substantially in alinement With the 
universal bar 29,when Viewed from the Side as 
ShOWn in Fig,1,and is preferably provided With 
a,stop 3fa to prevent it from moving beyond this 
positiOn. 
To aSSist in retraCting the universal bar and 

hammer to nOrmal pOsitiOn after the haznmer has 
struck the type head and rebounded therefrom, 
there is provided a Coil Spring 34(Figs.2 and 8) 
Surrounding the stud 35, One end of Said Spring 
being connected with the bridge 25 and the other 
with a Collar 36 SeCured to Said Stud. ?his Coil 
spring and the pull exerted by the linK3 tend to 
1ift the rear end of the hammer,thus greatly re 
ducing the friction of the sliding hammer. 
The operation of the device as already de 

scribed is aS follows. When the Key 11 is de 
presSed,the type bar 12is SWung upWard through 
an arc of ab0ut 90°,attainingitS maximum vel0C 
ity just before i? reaches the printing position 
when the machine is nOt prOVided With my si 
1encing device, In the Operation of my device 
thetype bar 12 contacts with the universal bar 29 
a Short distance before it reaChes the printing 
point,as Shown in Fig.3,the momentum of the 
type bar and type head being suficient to push 
the universal bar Smoothly ahead of it. The Con 
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tactwiththe universalbarhas the efect of slow 
ingthetype barand the partsaredesigned80that 
the velogity of the type head at the time Of im 
pactis below that at Which an Objectionable noise 
is produCed. This point is difCulä of exaCt esti 
matión,but when the speed is less than 50% of 
the normal maximum speed of the type head of 
a machine of this character,the noise is hardy 
appreciable. AlSO,due to the relatively Smali 
mass 0f the universal bar,the imp3Ct of the type 
barthereagainst is not productive of substantial 
ly appreciable noise,When the type bar COntaCt8 
with the universal bar 29 and begins to push it 
ahead,?he ink 31,Whichis connected to one arm 
of the univerSal bar,pulls dOWn the Striking end 
ofthe hammer ?? and at the Sametime beCaUSe Qt 
the action of the arm 2? begins tO Slide the ham 
rner 20 toward thetype head During this move 
Knent,thelink31 urnson itspiv0t 320Ut Of aline 
meat With theuniversal bar,and OWingtO this ar 
rangement and the proportioning of the partS Of 
the linkage,the movement of the hammer begiaS 
verygradualy,but increases in Speed,producing 
a rapid aceeleration. This permits the USe of a, 
relatively heavy hammer,yet there is no danger 
that the Univeg8al bar 23 Will resist the type bar 
suficientiy to Caüse the type bar to rebound frOm 
it because of the Small mass of the universal bar 
and its connected linKage,and of the fact that, 
evea though the universal bar is set into motion 
very quickiy and abruptiy,the massive hammer 
isset into motion Verygradualy. COntinued for? 
ward movenent of the type bar,Carrying With it 
theuniversal bar29,puisthe hammer29 rapidy 
forward,the path of movement of the 8triking 
face being determined primariy by the Brm 24. 
This wil be easily understood from FigS,1,3 and 
4,which show successive positions of the partS 
and their paths of movement. The parts are prO? 
portioned so that just at or about the time When 
thetype head contacts With the paper(Or ribbOn, 
not shown)?he striking face Of the hammer Will 
strike the back of the type head. The hammer, 
the movement of which is thus Suddenly StOpped 
at the time of its maximum Velocity,imparts itS 
energy to the type head,striking it a Sharp ham? 
mer blow which has the efect of driving the type 
against the ribbon,paper,CarbOnS etC. Bhd prO 
ducing the proper manifolding impression. 
Thereafter it rebounds freely. * . 
In practice,and to insure a free movement of 

the hammer,so thatits momentum maybe al eX? 
pended onthetype headand none of it be Wasted 
in dragging forward with it any of the connected 
mechanism,T provide a loose Coanection prefer 
ably by making the pivot 33 and the hoie in the 
1ink31 a loose fit,aS ShOWn m0St Clearly in Eig,9. 
?t will be Seen therefore,that the hammer,WhiCh 
is accelerated very gradualy,is brought to itS 
maximum vei0City just before COhtaCt With the 
type head,is thereafter free to Continue itS for 
ward moveme?it at the maximum VelOCity,tO eX? 
pend all of its energy on the type head,and to 
reb0und Without being restrained by COnnecting 
1inkage. ft Wil also be underSt00d that the ar 
rangement of the long slender hammer Whose 
mass is entirely ConCentrated behind the strik 
ing face,has a maximum efiCiehCy aS a hammer 
and since the bloW is StruCK by anendWise move 
ment it has a minimum tendency to produce 
noise. AlSo it Will be Seen that the designis Such 
that,although the biOW takes place While the 
hammer is mOWing With its maximum Welocity, 
this Velocity may be relatively 10W and the h3Ce8 
Sary striking energy obtained,Since the force of 

3 
the blowisthe product.of the massand the square 
of the Velocity. - - ^ … …,? 

Since the silencing mechanism above described 
inyolves no structural change in the printing 
meChanism Of type baractiOn proper,but merely 3 
COnstitutes an additiOn to the la?er,it Can read 
iybesuppiedas anattachment forexisting ma 
Chines,0r Can be included in 0r Omitted from 
OtherWise Standard maChines aS Originaily buil?? 
With minimum interferenCe With estabished 
manufaCturing and aSSembing praCtices. 
For ConVehienceand breV?ty,tae term "platea" 

iS USed in the Cla?nS to desig?aöe,the make-up 
against Which the type heads Strike,that i8 t0 
Say, hOt Only the platen roller,Or its equiyalent, 
itSelf,but also the paper,ink ribb0n, Carb0n 
Sheets,etC.,interposed betWeensaid rollerand the 
typ3 heads. - 

I Claim: ? * 

l,A meChanism for s?encing a typeWriter, 
WhiCh C0mprise8 me3astO redüCe the Speed of the 
type head t0 a Speed &t Which impact against tae 
platen is not Objectionabiy noisy,a normaliy re 
tracted,iongitudinaly moving hammer bar sub 
Stantialy freely moyabl3 Under its own momen 
tum Whem 8et in motiOa,and ße8aS C Cause th3 
hammer to strike ae type head and drive it 
against the piaten. ? - - 

2. A meChaniSm for SilenCing a typeWriter, 
Which meChanism Comprises meansto reduCe the 
Speed Of the type head t0 a Speed at Which in 
paCt against the platen is n0t ojectionabiy noisy, 
a n0rmally retracted, longitudinaily moving 
hammer bar freely moyable underits own mo 
mentum and p0Sitioned to str?xe the type headat 
ab0Ut the time 0f printing COntact,andineans for 
8Ctuating Said hammer?With an aeCelerating 
movement t0 Strike he type head and drive it 
against the platen. 

3. A meChanism for Silencing a typeWriter hav 
ing 8 freely SWinging typ3 bar and a piaten, 
Which mechanism Comprises a freely movable 
hammer,an accelerating linkage,and means ac 
tuated bythe type bar to Cause the linkage to ac 
Celerate the hammer and Cause the latter to 
Strike the type bar a hammer blow due to the 
aCquired mOmentum of the hammer. 

4. In a typeWriter having a freely moving type 
head and a platen,Silencing mechanism com 
prising a nOrmaly retraCted,10ngitudinally mov 
ing hammer bar freely movable under its own 
mOmentum,a Crank arm for supporting one end 
0f the hammer bar adjacent the platen,a guide 
in Which the OppOSite end of the hammer bar is 
Slidably mounted,and meansto set said hammer 
bar in motion Whereby the hammer bar strikes 
the type head and drives it against the platen. 

5. In a typeWriter having a freely moving type 
head,a type basket,means to 1ower or raise the 
type basket to print upper and lower case char 
acters,and a platen,silencing mechanism com 
prising 8 n0rmaly retracted,1ongitudinally mov 
ing hammer bar,a bridge movable up and down 
With the type basket a crank arm connecting 
Said bridge With One end of the hammer barad 
jaCent the platen,a guide in which the opposite 
end Of-the hammer baris slidably mounted,and 
meanst0 CaUSe the hammerbartostrikethetype 
head and drive it against the platen. 

6. In a typeWriter havinga series offreely mov 
able type bars and a platen,Silencing mechanism 
C0mprising a hammer freely movable toward the 
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platen,a univerSal barinthe paths of movement 
9t the type bars,and means including accelerat 
ing linkage Connecting Said universal bar and 75 




