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EDWARDKNAPP,OFST LOUTS,MISSOURI,ASSIGNOROFTwo-THIRDSTo 
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SPECTFTCATIONforming partof Letters Patent No.430,588,dated June17,1890, 
ApplcationfledJuly15,1889, 8edaNo317610 (N0m0del) 

To aZ/Zo?ony?7may Concern? 
Beit knownthatl,EDwARD KNAPP,ofSt. 

Louis,Missouri,have made anewanduseful 
Improvement in Ruling-Machines,of which 
thefollowing is a full,clear,and exact de… 
Scription, - · 

By means of the present improvement a 
Sheet of papercan beruled horizontallyand 
Verticalyatasingleoperationand bymeans 
of appliances,Substantially as hereinafter 
describedand claimed,aided bytheannexed 
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drawings,making part of this specification 
and exhibitingthe most desirable mode of 
CarryingOuttheimprovement,andinwhich? 
Figure lis aviewshowing that part of 

the machineto whichthe sheetisdelivered 
insideelevation and the remainingportion 
in end elevation?Those parts of the con 
Structionwithwhichtheimprovementismore? 
directly Connected are shown infullines, 
andtheother partsareindicated bybroken 
lines,Fig,2isasideelevationlookinginthe 
directionofthearrowa,Fig,1,Theimproved 
?art of the Construction isin fulland the 
remaining partin dottedlines,Fig.3isa 
Viewin perspective showingthe mechanism 
fortransferringthesheet from that part of 
the machine wherethe horizontal rulingis 
dOnetOthat part of the machinewhere the 
Vertical rulingis done;Fig.4?a horizontal 
Section On theline440f Fig,5,showingin 
planthegatemechanismatthereceivingend 
ofthe machine;Eig.5,asideelevation ofthe 
parts of Fig.4,lookinginthedirectionofthe 
arrow ofthe last-namedfgure;Fig,6,asec 
tion on the line 66 of Fig.4,showingthe 
meansusedinoperatingthegate-shaft;Fig, 
7,averticalsection ontheline78ofFig,9, 
Showing the dog used in transferring the 
sheetfromthe horizontal-ruling part of the 
machineto thevertical-ruling part,the dog 
not beingin Contact withthesheet;Fig.8,a 
Similar Section,the dog being aboutto be 
liftedfromofthesheet,whichhasbeentrans 
ferredfarenough ontothetapes ofthever 
tical-ruling part ofthe machinetobe carried 
along bythem;Fig,9,a plan of the dogin 
itspositionshown in Fig,7;Fig.10,a hori 
ZontalSectiontakeninthe lower part ofthe vertical-rulingpartofthemachine,andshow 
inginplanthemechanismforregulatingthe 

rateatwhichthesheet movesinthat part of 
the machine;Fig.11,averticalCross-Section 
ontheline1111of Fig.10,and Fig.12aver 
tical Cross-section ofthetapesusedatthe de-55 
liveryendofthehorizontal-rulingpartofthe 
maChine? 
Theviewsare notalupon the Same Scale? 
The sameletters ofreference denotethe 

Same partS? 
Savingasitis modifed orsupplemented 

bythe preSentimprovement,the ruling-ma 
ChinetinderConsideration is of the CuStom 
ary form,Considered generally,the im 
proved machine Consists of two parts,the 65 
partA,Bigs.1,2,8nd3,bymeanSOfwhichOne 
Dortion oftheruling?saythehorizontal-line 
ruling?isefected,andthe part B,Figs.1,2, 
and3,bymeansof whichtheotherportion of 
the ruling?saythe Vertical-line ruling?is 7o 
efected,Each ofthesepartsbearsageneral 
resemblance to the Customary ruling-ma 
chine,andis providedwiththe usualmeans 
bywhich the sheets to be ruled are taken 
intothe machine,movedalongtherein,ruled,75 
and discharged from the machine,Substan 
tialy asin the Customary ruling-maChine; 
but Said means are modified,and each ma 
chine part is furnished withappliances not 
foundinthe ordinary ruling-machine,there-8o 
byto enablethe present machine,asasingle 
Construction,toreceive ablank sheet of pa 
?er,rule it horizontallyand verticaly,and 
then dischargeit,alat one Continuous Op 
erationandwithout requiringto be manipu-85 
lated by an attendant during its paSSage 
throughthe machine? 
Thefolowingdescription wilbe Confined 

mainlytothosefeatures of the Construction 
which are immediately connected with the 9o 
improvement:The part B,as indicated in 
Fig.3,isarrangedatrightanglestothe part 
Aatthe deliveryend dthereof?and Suitable 
means,presently described,Serveto unitc 
the parts A Bandtotransmitthe partialy-95 
ruled sheet from the part Atothe part B. 
The blanksheets ofpapertoberuledarede 
livered successivelyinto the part A at the 
receivingendo/thereof,After paSSing the 
rols o°,Fig,4,they encounter the gate C,rco 
Fig.4,Thisgate is describedfulyin Let 
ters Patent No,329458,granted me and 
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George D.Barnard November3,1885,andit liability,aseachsheetistransferred bythe 
isthe most desirable meansfor regulating 
thetime whenasheetisto passalong to be 
beruled,andforcontrolingthe distancethe 
sheetsshal be Spaced apart,and the extent 
towhich theyshallap upon eachotherSuC 
cessively,At the appointed time the gate 
risesandalowstheincomingsheettopassin 
theordinary manner,The gateis operated 
bymeans ofthe rock-shaft D,asfollows: 
E,Figs.1,4,5,and 6,represents a shaft 

journaled in bearings d d inthe end a/of 
the machine part A,and Carrying a Cam e, 
whichin its rotation encountersan arm d/ 
upon the shaft D,and therebyefects the 
rocking of theshaft D,andthe consequent 
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openingandclosing of the gate?Theshaft 
Eis drivenfrom the gear F,Figs,4 and5, 
whichengageswithagearfupontheshaftE. 
Asthusfar deScribed the Construction i8 

of the usual Character and Operatedin the 
usual manner;but asit is eSSentialtothe 
presentoperationforthe Sheets of paperto 
1eavethe part A atthesamerateat which 
theyenter it,the gate mechanism just de 
scribed isconnected with the mechanism 8t 
theenda of the partAfordischargingthe 
sheets,sothatthetwomechanismsshalwork 
evenly together,and as fast as onesheet 
Dassesthegate anothersheet,which haspre 
viously passedthe gate,been ruled horizon 
taly,and has arrived atthe end a of the 
DartA,shallbe delivered from the partA… 
The most desirable mode of thuscounecting 
thegateand regulating the delivery of the 
sheetsisasfolows:The shaft Eis provided withageare/,which engageswithagearG 
uponashaft9,Figs,1,4,and5,andwhichis 
also provided with a bevel-gearg/,This 
last-namedgearengages withabevel-gear9° 
uponashaftH,Figs.?,4,5,and2,whichisjour 
naled in bearings h upon the part A,and 
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extendsto beyondthe end Q of the partA, 
whereitis provided with a sprocket-wheel 
h/,Fig,2,Achain Ileadsfromthewheelh/ 
toasprocket-wheel?nponashaftJ,Figs.2and 
3?Thislast-namedShaftis arranged longi 
tudinalyinthepartA?thatis,paralelwith 
the shaft H?andis journaled in bearingsj 
inthe end d of the part A,It carries and 
operatesthe device or devices for discharg 
ingthesheets from the part A?These de 
vicesmay betermed“dogs” K,Figs.1,2,3, 
7,8,and 9,theirfunction beingto bear upon 
andsonipthesheetsastoenablethemtoshift 
the sheets so that theyshal be discharged 
from the part A,The sheets,after paSsing 
the gate C,are,andwith the usual means 
therefor,ruled andtransported to theendo 
ofthe partA?Atthat point the sheets are 
delivered onto meChanism which Coacts with 
the dogs K,tothe end thatthe sheets shall 
beseparatelydischargedfrom the partA,for 
asthe sheetsarrive at the end dtheyare,as 
arule,1appingSuccessivelyuponeachother, 
andasthe dogs K1novethe sheets sidewise 
inshifting them from the part Athere is a 

dogs,that the sheet next in rear wil be 
draggedmoreorlesswithit,andthusbeCOme 
disarrangedinthemachine,Topreventthis 
thesheets astheyreach the end a are de 
liveredontothetwistedtapes L,Fig.3.TheSe 
tapes aretwisted and moved to cause the 
sheetsto beshiftedinthe opposite direction 
from that ofthe part B,and asa sheetis 
beingdrawn bythe dogsthe sheet next in 
rearisbeingurged bythetapes Linthe Op 
posite directionsuficientlytopreventits be 
inginfiuenced bythesheetthe dogsareact 
ingupon,Thesheetsinthisway passalong 
inthe part Auntiltheyencounterasuitable 
stop Fig.3,in which positiontheyareSuC 
cessively acted upon by the dogs K,and 
therebytransferredfromthe partAontoaset 
of tapes M,Figs,1,3,7,8,and12,which I 
considerthe best means for delivering the 
sheetsontothepart Bofthemachine,Now 
toenablethe sheets to be discharged from 
thepartAinthe mannerdescribed,thegear 
ing,shafting,and belting used to transmit 
the movement of the shaft Etothe Shaft J 
aresuitablyconstructedto causethe dogs K 
tooperateandtransferasheetontothetapes 
Meverytimethe gate Calows a sheetto 
passit,Idesirenotto berestricted tothe 
special means here shown for thustrans 
ferringthesheets,but I prefer them,Two 
dogs Kare preferablyused,ratherthanasin 
gle one,astherebythesheets are moved to 
betteradvantage?The dogis not attached 
direetlytotheshaftJ,buttoanarm ?,which 
in turn is fastened t0 and Carried around 
with theshaftJ,The dogispivoted to the 
arm at k/,Figs.7and 8,and the dogitSelf 
Consists of an arm °,whose inner end is 
Divotedtothe arm k,and whose outerendis 
providedwithan elastic or yielding pad * 
and which may be formed from astrip of 
rubber bentandfoldedand havingits ends 
Secured tothearmk°,Substantialya8shown? 
Thedogiscarried aroundwith the shaft J 
and arm cin their rotation,and in such a 
mannerthatthe padShal not Simplytouch 
thesheet N,Figs.7and8,but shal remain 
in contact withit duringa Considerable por 
tion oftherevolution oftheshaftJandarmk, 
and thereby be made to exert a prolonged 
pulupon the sheet,Commencing whenthe 
sheetisuponthetapesLandCOntinuinguntil 
the sheet has beenadvancedfarenoughonto 
thetapes Mto beCarriedalongbythem,Sub 
stantialyasisindicated bythetwo positions 
ofthe dogandsheet shown,respectively,in 
Figs.7and8,Asthe dogleaves the sheet 
themiddleportion ofitsarmk°Comesagainst 
andissupported bythe shaftJ,orrather,in 
the presentinstance,bythe hub & of the 
arm k,and thissupport continues untilthe 
dog has been Carried over the shaft and its 
Dadis pointing upward,whereupon the dog 
turnsuponits pivot k/,anditspadendfals 
towardthetapes L;butto prevent the pad 
from droppingto0800nthearm kisprovided 

75 

95 

IC5 

IT5 

?25 



430.588 

witha bar ?,Figs.7,8,and9,whichservesto 
upholdthepadendofthedoguntiltheshaftJ 
andarm k are carried stilfarther around, 
andthe dogisin a substantialy horizontal 
Dosition,The pad now comes genty into 
contact with the sheetandaetsto drawit 
alongasthe shaft Jandarm k Continueto 
rotateandto deliverthe sheetontothetapes 
M,The arm cis preferablya double arm, 
and,in Sideelevation,0f aquadrantalform, 
substantialyasisshown?Thetapes Mare 
twistedforthepurpose ofaligningthesheet, 
Say,totheguideorstopm,Figs.3and12,and 
theyservetotransferthesheet intothe ma 
Chine,part B,where and by means of the 
CuStomaryappliances,whichneednot befur 
ther described,itisruledverticalyandborne 
alongthroughthe part B. 
Thesheets Nmust be workedthroughthe 

Dart Basrapidlyatleastasthey come from 
thepart A,asotherwise the machinewonld 
becomeclogged;butthesheetsNaregeneraly 
longer One waythanthe other,andin conse 
quencetherateat whichthesheetsaremoved 
throughthe part Bisadaptedtobe hastened 
orretarded,as maybenecessary,Thisisac 
Complished,preferably,bymeansofthe Cone 
puleysOO/,Figs.2,10,and11,Bymeansof 
theshaftP,Figs.1and2,havingthebevel-gear 

3o patoneendandthepuley2/attheotherend, 
andthegears?°,the motion of thegear Fis 
communicatedtothebeltQ,Figs.1and2,and 
thencetothe puley R,Figs.1,2,10,and11, 
whichisfastenedtothe shaft o,Thislast 
namedshaftisjournaledinthemachine,part 
Bato/o/,andcarriesthecone-puleyO,which 
inthis mannerisdrivenfromthegearF,The 
beltS,Figs.108ndll,Communicate8themotion 
of the cone-puley O',andits motion-inturn 
iscommunicatedthroughthe puleyo°,which 
isupontheshafto°ofthecone-puleyO/,and 
beltTand pulleyt,Fig.2,tothe customary 
mechanismemployedinthe part Bfor mov 
ingthesheetscomingfrom thetapes M,By 
meansof theshifters,Figs.10and11,thebelt 
Scan beshiftedonthe cone-pulley OO/,and 
the motion ofthepulleyo°andbeltTthereby 
inereased orlessened,asmaybe desired,and 
thesheets in the part B moved at the re 
quiredrate,Fromthepulleytabeltm/,Fig, 
3,1eadstoapulley m°upon the shaft n°of 
the tapes M,and those tapes are thereby 
driVen, 

I Claim? 
1.The combination ofthe shaftJ,thearm 
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k,attaChed toandreVolving with Said shaft 
and havingthebar ?,andthearm k°pivoted 
toSaidarm c,andatits outerend provided 
with the elastic pad,Substantialy as de 
SCribed? - 6o 

2,Inaruling-machine,the combinationof 
the part A,having atits deliveryend the 
twisted tapes L,the part Batright anglesto 
the part A and provided with the twisted 
tapes M,theframe of which connectsthetwo 
Darts,therotaryshaftJ,andthe dogs K,at 
tachedtosaidshaftand rotatingtherewith, 
Substantiallyasspecified? 
3,Ina ruling-machine,the combination of 

the partA,providedatitsdeliveryendwith 
thetwistedtape8 Land Stop ,the part Bat 
rightangle8tothe part Aand provided with 
thetwistedtapes M,theguidemontheframe 
ofSaidtapes,theshaftJ,mountedinbearings 
Securedto thepartA,adjacent tothe part B, 
andthedogs K,securedtoSaidshaft andro 
tatingtherewith,substantiallyasspecified? 
4,In a ruling-machine,the combination, 

with theshaft J,arms k,mounted thereon, 
dogs K,mounted On Said armS,and the 
sprocket-wheel7on theend of Saidshaft,of 
theshaft H,havingthesprocket-wheel?/on 
theendadjacent totheshaftJ,andtheother 
end connected bygearingtothedrivinggear 
wheel,andthechainconnectingthesprocket 
wheels?and h/,Substantialyasspecified? 
5,In a ruling-machine Composed of the 
arts A and B,arranged at right anglesto 

eachother,thecombination ofthelongitudi 
nalShaft P,journaled on the part A and9o 
connected bygearing atitsfrontendtothe 
drivinggear-wheel,the pulley2’onthe rear 
end ofSaidshaft,theoppositely-taperedconi 
CalDuleys O O/,journaledintheframe of 
thepart B,thebeltsS,Connecting Saidconical95 
pulleys,the pulley Ronthe extended endof 
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theshaft ofthe pulleyO,thebelt Connecting 
thepuleys?Yand R,the puleyo°onthe ex 
tendedend ofthe shaft ofthe puley O/,the 
uley?the belt Connecting the pulleys o°Too 
and?the belt-shifterwith thetape-shaft m°, 
journaledinthe part A,the pulley m"onthe 
extendedend of the shaft,and the belt7n/, 
connectingthepuleysm"andt,substantially 
asspecified? 
Witness my handthis3dday of July,1889. 

?DVARD KNAPP. 

TO5 

WitneSSes: 
C.D. MooDY, 
D.W.A.SANFoRD. 


