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16 Claims. 

The inVention relates to listing calculators, 
SuCh for instance aS the Well knOWn Monroe 
lister,an Object Of the invention being t0 pro 
Vide impr0Ved means to so reVerse the function 
ing of the opposite sign Key devices that the plus 
bar may be USed in entering or registering both 
Credit and debit items and the minus bar may 
be used in registering Corrections of both Credit 
and debit itemS. AnOther Object is to prOvide 
imprOVed means emb0dying Carriage-COftrOied 
means for efecting this reVersal. Another Ob 
ject is to proVide improved means enbodying 
Carriage-COntrolled means C00perable With 
means for Carrying out a predetermined SequenCe 
Or program Series Of OperatiOns for efecting this 
reVerSal,Another object is to render depres 
sion of the plus bar or the minus bar inefective 
t0 initiate a SuCCeeding maChine CyCle after the 
depression of either to initiate a maChine Cycle 
until the machine has performed its proper 
functions and is ready for the performance of 
anOther Calculation. Other objects and advan 
tages Will appear hereinafter. 
The inventiOn COnsistS in the novel COnStruC 

tion and Combinations Cf parts as hereinafter set 
forth in the ClaimS. 
In the aCC0mpanying draWings, 
Figure 1 is a plan View of the m3Chine. 
Figure2is a left Side elevation of the machine 

ShoWing that portion of the reversible plus,mi- ? 
nus bar meChaniSm 10Cated at that Side Cf the 
maChine,the parts being in plus p0sition,name 
ly in the positiOns aSSumed preliminary to nor 
mal Operation of the machine,the latch for the 
feeler lever being ShOWn as engaged thereWith, 
Figure 3 is a right Side eleyation of the ma 

chine Showing that portion of the reversible plus? 
minus bar mechaniSm loCated at that side of the 
maChine,the parts being in the p0SitiOh8 a8 
Sumed preliminary to normal Operation Of th3 
maChine With eXCeption of the switch members 
and the 1eVer haVing Spring Connection there 
With,Which are ShOWn in neutral positiOp. 

Figure 3a is a detail Side view of the SWitch 
member in rear of that ShoWn in Figure 3,parts 4 
being ShOWn as broken aW8y. 

Figure 3b is a detail edge VieW 0f the SwitCh 
members and the lever haWing Spring CCnneCti0a 
thereWith,parts being broken aWay. 
Figure4 is a detail Side View 0f the SeCOndary 

portions of the normal and reverse Operation Key 
deWiCeS. 

Figure 5 is a view Similar to Figure 2,the 
parts being in the positions aSSumed at the end 
of the first halfrevolution of the actuating Crank 
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in Case the lug of the feeler lever Strikes upon 
the periphery Of the related disk,the latch being 
ShOWn as diSengaged from the feeler lever. 
Figure 6 is a COmbined View of the reVersible 

pluS,minus bar meChaniSm sh0Wn in Figures 2 
and 3,the parts being in the positions aSSumed 
at the end of the first half reVOlution of the aC 
tuating Crank in Case the feeler lever lug enters 
the notch 0f the related disk,the SwitCh mem 
bers being Sh0Wn in minus position,namely in 
the p0Sition aSSumed preliminary t0 reVerse Op 
eration Of the maChine. 
Figure 7is a detail view of Certain parts ShoWn 

in Figure 6,the SWitch members being shown in 
plus pCSitiOra,namely in the pOSitions aSSumed 
Dreliminary to normal Operation of the machine. 

Figure 8 iS a detail rear elevation of the ma 
Chine,C0rreSp0hding to Figure 20f the patent to 
Crosman,No,1,946,572,Showing the line SpaC 
ing leVer and the lever With Which it ContaCtS to 
Cause the platen of the reCOrd Carriage to be 
giVen a line Spacing mOVement. 
In these draWingS,the inVention is ShoWn 8S 

applied to a maChine designed to be equipped 
With Carriage-COntrolled program meChanism for 
Carrying Out a predetermined Sequence Of Og3r 
ations,SuCh for instanCe aS diSClOSed in the Cros 
man Patent No.1.946,572,as modified by the dis 
closure of the CrOSman Patent No,2,147,692,the 
CroSman Patent No,1,932,013 being referred t0 
for Certaia featureS Of the meChanism. 

Amounts Set up On the digit KeyS ?5(Fig. 1), 
are acCumulated in One or more acCumulators 
473 (Fig,3),either additively by engagement of 
an acCumulator during the upWard stroke Cr 
subtractively by engagement thereof during the 
downWard stroke of Segmental racks forming 
part of actuator levers(not ShOWh). The eX 
tent of movement of each Segmental rack is 
limited by engagement of a t00thed member Or 
stop bar,Carried by the related aCtuatOr lever, 
With the loWer end 0f a depreSSed Key 215, 
Whereby SuCh movement Will COrreSp0nd With 
the Value of the key depreSSed. Type bars 8re 
als0 Carried by Said aCtu8t0r leVers and Bre 
raised thereby t0 bring the apprOpriate typ3 t0 

BefOre the return Cf the 8d 
justed actuator levers,and their Segmental 
racks and type bars,Spring type hammerS 
releaSed by Suitable triggersto print the itef 0n 
a reCord Sheet paSSing arOUnd the pla?3n Cf the 
shiftable Carriage, 



2 
Plus,minus and non-add setting 

The accumulators 4?3 are set to give the de? 
sired registration by means of tWo Cam plates 
?19,21(Fig.3),pivoted to the stationary fram 
ing at 42@ and 422 respectively,these Cam plates 
cooperating with cams Carried by the Shafts 403 
of the accumulat0rs,From the p0Sition illus 
trated in Fig,3,these Cam plates are rocked t0 
Wards each other by means of a roCKer deviCe 
325,connected with the cam plates by the mem 
bers322,321 and operated by Cam arms 320,316, 
fixed up0n the rockshaft30f. Rocker device 325 
as Set for normal operation provides for mOVe 
ment of Said cam plates 419,421 tOWards each 
other,as S00n aS the maChine is put intO Opera 
tion and prior to movement Of the aCtuatOr 
1everS. At the beginning Of the return mOVe 
ment of rock Shaft30?,rocker device 325 Will be 
operated in a reverse direction t0 return the Cam 
plates to the p0sition illustrated in Fig,3,before 
the return movement of the actuator levers is 
begun. 
Each of the Cam plates 419,421,is prOVided 

with two Cam faces 452,454,Which are trans 
versely ofset from each other. In the position 
illustrated in Figure 3,the cam faces 452 of Said 
platesare located opposite the shafts 4?3;where 
as,upon movement of Said plates by rocker 325, 
the Cam faces ?6? will be brought opp0Site the 
Shafts 403. 
Eachshaft 403isprovided with a cam 4531ying 

in the plane of the related Cam faCe ?52,and a 
cam 455 lying in the plane of the related Cam 
face 454. The shafts 463 may be held in either 
of three rotated positions,whereby the high 
points of Said cams ?53 or 455 or the low points 
thereof may be brought opposite the Cam faces 
of the plates ?19,421,The shafts 4@3 are urged 
by Spring means away from the Segmental racks 
of the actuator levers,Suitableguides in the Sta 
tionary framing being engaged by Said ShaftS. 
Thus the Shafts 4?3 Will hold the aCCumulators 
?730ut of mesh With Said Segmental raCKS unleSS 
a Cam face 452 0r 454 is engaged by a cam 453 
or 455,in which case the accumulator Will be 
moved into engagement With the related Seg? 
mental raCk. 
To Set the aCCumulatOrs for addition,the Cams 

453 are rotated to active position engaging the 
cam faces ?52 of Said plates,so that the accumu 
1ators Will Stand in engagement With the Seg? 
mental racks of Said actuat0r levers When the 
machine is at rest; Wil be alloWed to drop 0ut 
of mesh with Said raCKS by action of rocker 325 
as Soon as the maChine is put into Operation, 
and Will be reengaged With Said rackS at the be? 
ginning of the return stroke there0f. It may 
be n0ted that the upper aCCumulat0r is Set for 
addition in Figure 3,the lower acCumulator being 
Set for nOn-add,To Set the aCCUmulatOrS for 
subtraction,the cams 455 are rotated into the 
paths of mOvement of the Cam faCes 454 0f Said 
plates,When the machine is Started,the rock? 
ing of theplates 419,421 will bring the cam faces 
?54into Contact with the cams 455 and will move 
the aCCumulatOr gears int0 mesh With the Seg 
mental racks of the actuator leverS prior t0 the 
initial movement Of Said raCKS. BefOre the re 
turn movement of Said raCKS haS Started,the 
plates ?19,421 Will again be rocked,moving the 
Cam faces ?5? aWay from the Cams 455 and al 
10Wing the accumulator gears t0 mOve Out 0f 
mesh With Said racks. 

AIl of the above noted operations relate t0 
normal registration,Which is efeCted up0n de 
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2,298,202 
pression of a normal operati0n Key Or plus bar, 
which depression releases a iatch lever AT from 
engagement with a Spring?urged ClutCh Control 
1ever 150,The efeCt of the additive Or Subtrac 
tive Setting of the CamS 453,455 may be reVerSed 
upon depression 0f a reverSe Operation Key Or 
minus bar,acting to trip the latch lever 147 and 
adjust the r0cker device 325 8s Set forth in Said 
Crosman patents and in the Gardner Patent No. 
1.867,002. This reversing adjustment of the 
rocker device325providesthat the plates ?i9,421 
shall remain in the position illustrated in Figure 
3 until the completion of the downward stroke 
0f the Segmental raCK 0f the actuat0r leyer, 
whereupon said plates @19,42 Will be rocked to 
Wards each other and held in this adjusted posi 
tion during the return stroke Of Said rack. 

Repersible plus,minus bar mechanism 
The plus bar and the minus bar form part Cf 

normal operation and reverSe OperatiOn Key de 
Vices having eaCh primary and SeCOndary por 
tions,Supplemental Carriage-COntrolled meanS 
to be described inClude means for rendering 
Cperative the SeCOndary portion 0f either Key de 
vice bythe primary portion of the normal opera 
tion key device and for SimultaneOusly rendering 
Operative the Secondary p0rti0n 0f the Other Key 
device by the primary porticn of the reverse 
operation key device,whereby the registration 
of items of either of Opp0Site signs may be ef 
fected upon depreSSiOn of Said plus bar and C0r 
rections of registrations of items of either of 0p 
posite Signs may be efected upon depression of 
Said minus bar. 
The normal operation 0rplus Key lever 1,haV 

ing plus bar 1",is fulcrumed at 2,and COn 
neCted by link 3 With a leVer @,fulCrumed at One 
end thereOf at 5,and at its other end haWing 
pivoted thereto at 6,a pendant SWitCh member f, 
these parts Constituting the primary portiOn of 
the normal Operation Key device. The SeCOndary 
portion of the normal operation key device Com 
prises a lever 8,fulCrumed at One end there0f 
at 5,andat itS Opp0siteend haVing lug 8' adapted 
to be contacted byswitch member ,said lever 8 
having link Connection H With a 1eVer 12,ful 
Crumed at One end there0f at 2,and at its free 
end being adapted to rock latch lever 14T from 
engagement with the Spring-urged clutch Con 
trol lever 150, 
The reverse Operation or minus Key lever 13, 

having minus bar 13",is fulcrumed at 5,and the 
free end of its Work arm has pivoted theret0 at 
6,a pendant SWitCh member #4,these parts C0n 
Stituting the primary portion 0f Said Key device; 
the SeCOndary portion of Which Comprises a bell 
Crank lever 5,the free end of one arm of Which 
has a lug 5",adapted to be contacted by switch 
member !4,the freeend of the otherarm oflever 
15 having a roller 15' adapted to rock plate 14? 
to thereby release latch lever f&? from engage 
ment With the Clutch Control lever 15ü. This 
rocking of plate or lever 1?3 als0 through lever 
41 and link ?2 adjusts the rocker device 325 to 
reVerSe the efeCt Of the additive or Subtractive 
SettingS Of the Cams 453,?55,as aforesaid. 
Switch member 7 is provided with a lug ? 

adapted to be neutraly,that is to say,centrally 
and inOperatively positioned with respect to the 
Sp8Ced lugS $" and i5° 0f the levers3 and 15 fol 
lOWing Completion of a machine cycle as will be 
eXplained,and in the adjustment of said switch 
member to One or the other side by said supple 
mental Carriage-controlled means,said Iug T"will 
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be operatively poSitioned With respect t0 the lug 
8' of 1ever 8 for normal or plus 0peration Up0n 
depression of the plus bar,0r Will be Operatively 
positioned With reSpect to the lug 15' of lever 15 
for reVerSe Or minus Operation also upon depres 
sion of Said plus bar. 
Switch member 1? is provided with two spaced 

ledges 14' and 4*' and in the adjustment of Said 
member to 0ne or the other Side by Said supple 
mental Carriage-COntrolled means(Said adjust 
ment taking plaCe Simultaneously With the Simi 
1ar adjustment Of Switch member T)the ledge 14' 
Will be OperatiVely pOSitiOned with reSpect to the 
lug 15' Of lever 1?for reverSe Or minus operation 
Of the maChine Up0n depression of the minus bar, 
0r the ledge ?' Will be Cperatively p0Sitioned 
With reSpeCt t0 the lug3'0f 1ever 8 for normal0r 
plUS OperatiCn,alS0 Upon depressi0n Of the minus 
bar. The SpaCed ledges #4" and 14' are adapted 
to be neutraly,that ist0say,inoperatively posi- 2 
tiOned With reSpeC?to the SpaCed lugs 8' and !5" 
0f levers 3 and i5 following C0mpletion of a ma 
chine Cycle as Will be explained. 
Thus,for the pius key device there is provided 

a SWitCh member and a Cooperating member 8,; 
and for the minus key device there is provided 
a SWitCh member !? and a C00perating member 
15,and Said Süpplemental Carriage-Controlled 
means t0 be nOW GeSCribed is adapted to Simul 
taneOUSly adjust both Switch members to op 
eratively p0sition the Same With reSpect t0 the 
C0Cperating members Cf the Qpposite sign key 
device. 
Loosey Supported Upon shaft 16(Fig,2), 

mounted 0h auxiliary frame plate 17 on the 1eft 
hand Side Of the maChine is a Series of ten disks 
18,each Cf Which has a peripheral notch 13,the 
funCtioning 0f the meChaniSm herein described 
having referenCe t0 Only One Cf these disks,the 
Other disks and related meCh8nism being for the 

2 

40 
purpose cf Contreling variogs other functions of 
the maChine nOt deSCribed herein,These disks 
are riyeted together &nd by pin and Slot ConneC 
tions are m3de fast to a gear 2? Which meShes 
With a gear 2 fastened to the Spring drum 8' 
Which Carries the C8rriage Shifting tape 9 for 
Shifting the C3rriage ?'. AlSO Supp0rted On frame 
plate is 8 Shaf,22,upon Which is loosely 
mounted a Series of t3n f3eler levers 23,the mem 
berS Of Which Ser?es fit betWeen the teeth 0f and 
arelaterallyguided by Comb ??andat their upper 
endS haVe eaCh tVO SpaCed lugs 23" and 23"". 
The lugs ?3" Cf feeler ieverS?3 &re 80 zoned that 
they may each enter a peripheral notch 13 of 
a related disk 18(Fig.2),or,if the n0tch is not 
10Cated diametricaly oppCS?e seid lug,it may 
strike Upph the perighery of 8ad disk(Fig.5). 
These feeier leyers ?3 have each a 1nwer forward 
arm 25,Which by the tension of its spring 26 
iS held in COntaCt With the 13hderside of the bai1 
arm Cf 8 lever 2? CommCn to the Series of feeler 
1eVerS. The bailleyers 2T through arm 28 there 
of,1ink 29,bel Crank lever33 and link31,is con 
nected to Craak arm ?@',fast upon a shaft ?3". 
The actuatiCin Of Shaft 53" and Crank arm 58' is 
described in the Crosman Patent No.1946.572. 
AlSO mounted on Shaft ?2is a Serie80f ten levers 
32,the members 0f Which Series engage betWeen 
the teeth cf and are lateraiy guided by comb 33 
and Carry at their upper ends fülCrumed thereto 
at3?",e3ch a toggle hook lever34,the upper arm 
of Which has a Slot 3?,With WhiCh a pin 36 Q? a 
related feeler leVer engages. 

Coun?erclockWiSe movement Of Crank arm 58", 
thrCugh link 34,bell Crank lever 3 and link 29, 
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Will r0ck bail lever 23 and lift the bail arm there 
Of,AS a reSult,the feeler levers 23,under in 
fuenCe Of their Springs 26,Willbe rocked Counter 
ClOCKWiSet0Wards the program diskS 8,Pivoted 
t0 the 10Wer arm Of a related lever 32 is a link 
37,haVing pin and Slot COnnection 33 With a bell 
Crank lever 39,fulcrumed at 43,and having a 
TearWard arm 4 OVerlying the bail arm Of lever 
?T. ThUS Up0n upWard m0Vement of the bailarm 
0f leVer 27 during the first half revolution of 
Crank arm 53',bell Crank lever 33 Will be actu 
ated tO mCVe Said lever 32 ClOCKWise to its mid 
pCSitiOn; and if the Supplemental carriage Con 
trolled means has located a disk 18 with its pe 
ripheral notCh i5 diame?rically opposite the lug 
23" Of Said feeler lever,Said lug w?ll enter the 
nOtCh and the feeler lever Wäll be moved further 
C0UnterClCCkwise during the fitst half revolution 
Of Crank arm 58'. At the same time the related 
tCggle hook 1eyer 3? by the Camming action of 
pin 38 Of Said feeler lever in slot 35 of lever 34 
Will haVe the hooked end therecf brought under 
the b3il arm Of lever 2? Whichis at thistime in 
TaiSed pC8?tion. During the Second half revolu 
tion of Crank arm 58',the toggle hook1ever 34, 
the hooked end of which is now 1acated beneath 
the bail arm of 1ever 2?,will be moved down 
Wardly by Said b3il arm to thereby move said 
lever 32 further clockwise for an augmented 
IGCVeinent WhiChis just twice that without such 
8UgmentatiOh and may be termed a full move 
*ent as Contrasted t0 its movement to mid posi 
tion Which may betermed a modified or halfway mOVement. 
To the loWer arm of said 1ever 32 is fastened 

0ne end of a BOWden Cable 62,which extends 
around the front of the machine and at its op 
PGsite end is Connected to the main arn ofa 
COntrol lever 51,the tailarm of which has con 
nected thereto a Spring 53 whichurgessaid con 
trol lever clockwise(Fig.3)and exerts tension 
UpOn Said Bowden cable which atter limits the 
IGOVement of Said contro11ever. 

If hoWeverthe Supplemental carriagecontrolled 
meanS has located a disk 48 withits peripheral 
notCh 19 otherwise than diametricaly opposite 
the lug 23' of Said feeler 1eyer,during the first 
half revolution of Crankarm 58',thefeeier1evers 
Under influence of their springs2S being rocked 
COunterClockwise towards the program disks 13 
as aforeSaid,Said lug willstrike upon the periph 
ery Of Said disk(Fig,5),and during thesecond 
half reVolution of crank arm 58" said 1ever 32 
Wil be moved Counterclockwiseandreturnedfrom 
its mid position to its first position,due to the 
afOreSaid tension upon said Bowden cable, 
Within a recessin the left side of the keyboard 

ProVided With a Cover plate &3 (Fig,1),isaseries 
Of ten latch levers ? only one of whichis uti 
lized in the preSent case but each of which has 
Bü its rear end a hook eng8geable between the 
SpaCed lugs 23" and 23' of a related feeler 1ever 
t0 disable Said feeler lever. Each latch 1eyeris 
proVided With a toggle Spring ?5to hold thead justment. 
The SWitch members ? and ? have individual 

SpringS 43 and &6' Cohnecting the 1ower ends 
thereof With the upperend of one arm of a1ever 
41,100Sely fulcrumed at &8 between the righö 
hand Side frame of the machine and latch 1eyer 
141,the latter also being fulcrumed at 38,The 
leyer 4 has the free end of the iower arm there 
0f proVided With a lug 47" adapted to engage a 
notCh 48' of a latch member 43,piyoted a?56, 
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upon the freeend of one arm of said control1ever 
51,also fulcrumed at 48. 
The latch member 49 has pin and slot con 

nection 53" with the upper end of a lever 53,ful 
Crumed at itS loWer end at 54 upon the line 
SpaCing leVer 55. A light Spring 56 Connected to 
lever 53 tends to actuate lever 55 pivotally about 
its fulCrum 55" and to maintain its free end 
in ContaCt With a lever 57,which is part of the 
backplate assembly. Operation of1ever55causes 
the platen of the record carriage to be given a 
line SpaCing movement,8aid Spring 56 urging 
Said lever 53 clockwise about its fulcrum 54,thus 
tendingto rock latch member 49 counterclockwise 
about its pivot 50 and maintaining the notch of 
said 1atch member engaged with the lug 47" of 
Said Iever 4T. 
The lever 41 has three positions, namely neu 

tral,normal and reverse,being shown in Fig,3 
in its neutral p0Sition,Whereas the Control Iever 
5t is ShoWninits normalposition, 
Pull being exerted up0n Bowden Cable 42 by 

aCtuation of its related Iever 32 as described to 
its mid position,the control lever 5 wiII be 
moved frOm its normal to its neutral position, 
Wherein the latch member 49 WiI have the notch 
49' thereof engaged with the lug 47" of lever 
4T,and Such pull continuing as an incident of 
the full movement mentioned of lever 32,the 
COntrol lever 51 Will be moved further Counter 
ClockWise and assume its reverse position,carry 
ing therewith the lever AT and Said SWitch mem 
bers T and 14,the former to its reverse posi 
tion and the latter to its normalposition(Fig.6), 
Wherein lug T' of member T Will be operatively 
positioned with respect to the lug f5' of lever 15 
forming part of the SeCondary portion of the re 
Verse operation or minus key device,and wherein 
the ledge 1?' of member 14 will be operatively 
positioned with respect to the lug 3" of 1ever 8 
forming part 0f the Secondary portion of the 
normal operation or plus Key device,in conse 
quence of Which Subtractive operation of the ma 
Chine Will reSult UpOn depression of the plus bar 
and additive Operation Will result upon depres 
Sion of the minus bar. 
OtherWise,as an incident of the modified or 

half-way movement mentioned of 1ever 32,the 
Control lever 5 after being moved to its neutral 
p0Sition during the first half revolution of crank 
arm 58' to engage the notch of latch member 49, 
with the lug 4T' of Iever 47 will,during the sec 
ond half reVolution of Crank arm 58",bereturned 
to itS nOrmal pOSition,Carrying thereWith the 
1ever 47 and the switch members T and 14,the 
?former t0 normal pOSition and the latter to re 
verse position (Fig. 7),Wherein the lug T' of 
member T Will be operatively positioned With 
respect to the lug 8' of lever 8 forming part of 
the Secondary portion of the n0rmal operation or 
plus Key device, and the ledge 14' of member 14 
Will be operatively p0sitioned With respect to the 
lug 15' of lever 15 forming part of the Sec 
ondary p0rtion 0f the reverse operation or minus 
Key device,in Consequence of Which additive op 
eration of the maChine Will reSult upon depres 
Sion of the plus bar and Subtractive operation 
Will result upon depreSSion Of the minus bar. 
The control lever 54 remains in either n0rmal 

0r in reverSe p0Sition as the Case may be until 
another Cycle of the Crank arm 58' is initiated. 
The Crank arm 58" being revolyed each time 

the Carriage 5/is Shifted to a neW Column in aC 
cord With the program,1ever32Willbe broughtt0 
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2,298,202 
Crank arm and from mid position Will move for 
Ward t0 normal p0sition if the related disk 18 is 
then So located that its peripheral notch 19 is 
not diametrically opposite the lug 23" of the re 
lated feeler 1eVer,but Will mOVe rearWard to re 
VerSep0Sition if Said notch 19 is10Cated diametri 
Caly Opp0sitesaid Iug. 
Each time the latch Iever I47 istripped,to re 

1ease the Spring urged clutch control 1ever 150, 
this tripping taking place upon depression of 
the plus bar Orthe minus barasthe Case maybe, 
a roiler 58 of Said clutch control lever is adapted 
to ClOSe the COntacts of an electric Switcht0start 
the motor(not ShOWn) and the machine cycle. 
The Stud 59 of clutch control lever 150 upon 

Which roller 53 is mounted is adapted to engage 
a hump 53' of lever 53 When the line spacing 
leVer 55 is n0rmally located. Thus When a ma 
Chine Cycle is initiated the stud 59 moves lever 
53 and latch member 49 suficiently to disengage 
the notch of latch member ?9 from lug ??" of 
1ever 4T,thereby allowing Springs ?3 and 43" to 
return lever ?? and SWitch members and ? 
to neutral pCsition as Soon as pressure is re 
1eaSed frOm the plus bar or the minus bar. In 
line SpaCing the paper,1ever 55 being actuated as 
aforesaid,Iever 53 wiII be raised bodily and 
the hump ?3' there0f Will be raised Out of the 
path of movement of Stud 59 of spring urged 
Clutch Control lever 15? so that when lever 450 is 
thrown following tripping of latch Iever 1?7,the 
Stud 59 Will not mOve lever 53 and 1atch member 
49 and there Will be no disengagement of the 
notch of 1atch member 49 from lug s?" of 1ever 
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?T. This arrangement providesthat if the platen 
Of the record Carriage is given a line spacing 
mOVement,so that a second operation may be 
perfOrmed in the Same Column,the n0rmal or 
the reVerSe Setting of the Switch members 7 and 
f4 Will not be disturbed. The lever 5? is ful 
Crumed at 57' to the framing of the machine, 
and in line Spacing operations,upon actuation 
Of line Spacing lever 55,1ever 5? is rocked clock 
Wise (Fig,8),thereby rocking bel1 crank 205 
Counterclockwise aboutits pivot 296,androcking 
1ever 2?8?219,fulcrumed at 299,clockwise,one 
end portion 212 of arm 219 of said 1ever acting 
to Cam the latch 214 out of the path of move 
ment of the line spacing bar or bail(notshown), 
theTeby allOWing line Spacing movement of the 
platen of the record carriage as describedin the 
CrOSman Patent No.1,946,572. A projection289 
Of Said arm 210 Will meanwhile rock the 1atch 
!82 Out of the path of movement of projection 
18B of arm 179 to renderinoperativethe Carriage 
eSCapement means,alSo described in said Cros 
man patent. Tn neutral position the Iug ?" of 
SWitch member T is located between the Iugs 8° 
and 15' of levers 8 and 15 and the 1edges ?? 
and 14' of SWitch member 4 are Iocatedat the 
Sides Of Said lugs 8' and 15',so that depression 
9f the plus bar Wil Cause lug?"to enterbetween 
the Spaced lugs 8' and 15" and depreSSion of the 
*ings bar Wil Cause ledges 4?"and 44"to miss 
the lugs 8' and f5" and COnSequently there will 
be no operation of either of the levers 8 or 15, 
Or Of the machine? 
The primary portions of the plus and minus 

key devices are never locked or feld against de 
*ession or actuation but as soonasa CyCle of 
the grank arm 58°is initiated upon releaseof the 
Carriage 5" and Shifting thereof to the left fol 
19Wing Completion of a machine CyCle the Switch 
menbers I and 14 will be moved to their neutral 

neutral or mid positionat the haf Cycle of the 75 positions(Fig.3)sothatanydepress? 
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plus bar 0r minus b8r Will not initiate a SuC 
Ceeding maChine Cycle Or even trip the latCh 
1eyer t47 t0 releaSe Clutch C0ntrol lever 150. If 
the CperatOr Should depress either plus bar or 
minus bar prematurely during the COurse Of a 
pr0gram Sequence Of Operati0mS,that is before 
the Cycle of crank arm 53' has taken place,the 
SWitCh members T and 14 being thereby raised, 
the lug 1 and the ledges 14' and 14' of Said 
members Will miSS the lugS 6" and 15' of the 
levers 8 and 15 aS aforeSaid,In this Case,the 
SpringS 46 and 48' Will tension the S3id SWitCh 
members and f4 against the lugs 6" and 45' 
and in Order t0 Start the machine Cycle the 
OperatOr Will be obliged to release the plus bar 
Or the minus bar and depreSS it again,The 
SWitCh members T and ?4 Will hOWever be moved 
frOm their neutral positions to their normal Cr 
to their reverse operation positions by the afore 
Said Supplemental Carriage controlled means,so 
that the machine never Stands idle with the 
SWitch members in neutral position. 
Disk f3 may obViOusly be provided with a plu 

rality of peripheral notChes 19,each C? Which 
Wii functiOn for a Separate Column. 
T Claim: 
1. In a listing CalculatOr,having an accumu 

1ator,Sign C0ntrol means,and means for adjust 
ing the sign cOntrol means and for initiating 
registration Cf either of opposite Signs in Said 3 
8CCUmu?at0r·inCluding a n0rmal Operation Key 
device having a plus bar and a reverse Operation 
Key deVice having a minus bar;each Key device 
haVing a SWitCh member and a C00perating mem 
ber,and means for Simultaneously and variably 
adjusting both SWitCh members t0 0peratively 
p0Sition the Same with reSpect to the cooperating 
Inenibers Of the Opp0Site Sign Key devices,where 
by depreSSion of the plus bar Will reSult in initia 
tion of registration of either of opposite signs 
in Said aCCümulatOr and depreSsion of the 
minus bar Will reSult in initiation or regis 
tratiOn Of either of Oppcsite Signs reverse to the 
Sign Of registratiCn under Control of the plus bar 
for a given adjustment of the Switch members. 

2. In a listing Calculat0r,having a shiftable 
reCord Carriage,an aCCumulator,sign control 
me8RS,and meanS for adjusting the sign control 
meanS 8nd for initiating registration of either of 
OppOSite Signs in Said accumulator including a 
nOrmal CperatiCn Key device having a plus bar 
and a reVerSe Operation Key device having a 
minus bar; each key device having a switch 
member and a C00perating member,and car 
riage-COntroled means for adjusting simultane 
CUSly b0th SWitch members to operatively posi 
tiOn the Same With reSpect to the Cooperating 
memberS of the opposite sigh Key devices, 

3. In a listing Calculator,having an accumu 
1atOr,Sigh COntrol means,and means for adjust 
ing the Sign COntrol means and for initiating reg 
iStration Of either Cf Opposite signs in Said accu 
mulatOriaCluding a nOrmal operation Key device 
haVing a plus bar aad a reverse operation key 
deVice haVing a minus bar;each Key device hav 
ing primary and SeCOndary portions,and means 
for rendering Operative the Secondary portion of 
either Key deWiCe by the primary portion of the 
normal Cperation Key device and for simultane 
OUSly rendering Cperative the Secondary portion 
Of the Other Key device bythe primary portion of 
the reverse Gperation Key device,whereby de 
preSSiOn 0f the pius bar Wil result in initiation of 
registratiOn Of either of opposite signs in Said 
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aCCumulator and depression of the minus bar Will 75 

5 
reSult in initiation of either Of Opp0site SignS re 
VerSe t0 the Sign Of registratiOn under COntr010f 
the plus bar. 

4. In a liSting CalCula?0r,haVing a Siliftabe 
record Carriage,an acCumulatOr,Sign Control 
means,and means for adjusting the Sign Control 
meanS and for initiating regiStration 0f either 
Of Opp0Site Signs in Said acCumulator inCluding 
a nOrmal Operation Key deViCe &nd a reVerSe Op? 
eration Key device; each Key device having pri 
mary and SeCOnd3ry portiCns,and Carriage-COn 
trolied meanS for rendering Operative the SeC 
Ondary portiOü Of either key device by the pri 
mary porti0n Of the normal Operation Key device 
and for Simultane0usly rendering Operative the 
seCondary portion Gf the Other key device by the 
primary p0rtiCn Of the reverse Operation Key 
deViCe. 

5. fn a listing Calculat0r,haVing a shiftable 
reCord Carriage,an aCCumulat0r,Sign Control 
meanS,and means fOr adjusting the Sign COn? 
trol me8ns and initiating registration of either 
Of Opposite SighS in Said accumulator including a 
nOrmal OperatiOn Key and a reverse 0peration 
key; SWitCh meChaniSm interposed betWeen the 
Sign COntrOl meanS 3nd Said Keys and adapted 
for adjustment t0 reVerse the efeCtive aCtion of 
Said Keys,means Controlled by Said Carriage for 
adjusting the SWitch mechaniSn from neutralt0 
and holding the Same in Operative position rela 
tiVe tO the OppOSie Sign Keys and means Con? 
trolled by Said Keys for restOring the SWitch 
meChanism to neutral p0Sition folloWing initia 
tiOn Of regiStratiOn thereby. 
6,In a listing C8lCulat0r haVing a Shiftable 

reCOrd Carriage,an aCCumulator,Sign Control 
means,means for adjusting Said Sign C0ntrol 
means and initiating registration of either of 
OppOSite SignS in Said aCCumulator including a 
n0rmal OperatiOn Key and a reverSe Operation 
Key,and tabulating means for Shifting the Car 
riage,normally Cooperating with the registering 
meanS and inCluding Carriage eSCapement 
meanS; SWitCh meChaniSm interposed betWeen 
the Sign Control meanS 8nd Said Keys and adapt 
ed for adjustment to reverse the efective action 
Of Said Keys,means controlled by said Carriage 
for adjusting the SwitCh mechanism from neu 
tral t0 and holding the Same in Operative posi 
tiOn relative t0 the Opp0site Sign Keys,means 
COntrOlled by Said Keys for reStOring the SwitCh 
meChaniSm t0 neutral p0Sition foloWing initi 
atiOn Of registration thereby,and means for dis 
abling the Carriage eSCapement means and the 
means for restOring the Switch mechanism to 
neutral p0Sition, 

7. In a listing CalCulatOr,having a Shiftable 
reC0rd Carriage,an aCCumulatOr,Sign Control 
meanS,and meanS for adjusting the Sign Control 
means and initiating registration of either of op 
posite Signs in Said accumulatorincluding a nor 
mal Operation Key and a reverse operation key; 
SWitCh meChanism interpOSed betWeen the Sign 
COntrOl meanS and Said KeyS and adapted forad 
justment tO reverse the efective action of Said 
KeyS,Carriage COntrolled means for adjusting the 
SWitCh meChaniSm frOm neutral to and holding 
the Same in Operative position relative to the op 
p0Site Sign Keys inCluding a latch and means for 
engaging Said latCh,and means controled by 
Said KeyS and functioning following initiation of 
registration thereby for releasing Said latch, 

8. In a listing CalCulat0r,haVing a Shiftable 
reCOrd Carriage,an acCumulatOr,Sign Control 
IneanS,means for adjusting Said Sign control 
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means and initiating registration of either of 
opposite signs in said accumulat0r including a 
normal Operation Key and a reVerSe OperatiOn Key, 
and tabulating means for shifting the Carriage, 
normaly C00perating With the registering meanS 
and inCluding Carriage eSCapement meanS; 
Switch meChanism interp0Sed betWeen the Sign 
control means and Said keys and adapted for 
adjustment to reverse the efective action of Said 
keys,carriage Controlled means for adjusting the 
Switch mechanism from neutral to and holding 
the Same in operative position relative to the Op 
posite sign keys including a latch and meamS for 
engaging said latch,means COntrolled by Said 
Keys and functioning following initiation Of reg? 
istration thereby for releaSing Said latch,and 
means for disabling the Carriage eSCapement 
means and the latCh releaSing meanS. 

9. In a listing Calculator,having a Shiftable 
record Carriage,an acCumulatOr,Sign COntrol 
means,and means for adjusting the Sign COn 
trol means and initiating registration of either 
0f opp0site Signs in Said acCumulat0r inCluding 
a normal OperatiOn Key and a reVerSe OperatiOn 
key; SWitch mechanism interp0Sed betWeen the 
Sign Control means and Said KeyS and adapted 
for adjustment to reverse the efective aCtiOn Of 
Said Keys,Carriage C0ntrolled means for adjust 
ing the Switch mechanism from neutral to and 
holding the same in Operative p0SitiOn relative 
to the opposite sign Keys inciuding Spring means 
for normaly holding the SWitCh meChaniSm in 
and returning the Same tO neutral pOSitiOn,a 
1atch and means for engaging Said latCh,and 
means Controlled by Said KeyS and funCtioning 
following initiation of registration thereby for 
releasing Said latCh. 

10. In a listing calculator,haVing a Shiftable 
record carriage,an accumulatOr,Sign Control 
means,means for adjusting Said Sign Control 
means and initiating registratiOn Of either Of Op 
posite signsin Said acCumulatOrinCluding a nOr? 
mal operation Key and a reverse operation Key, 
and tabulating means for Shifting the Carriage, 
normally Cooperating With the registering means 
andinCluding Carriage eSCapement means;SWitCh 
meChanism interp0Sed betWeen the Sign COntr01 
means and Said Keys and adapted for adjustment 
to reverse the efective action of said Keys,car 
riage COntrolled means for adjusting the SWitCh 
meChaniSm from neutralto and holding the Same 
in Operative p0sition relative t0the Opp0Site Sign 
Keysincluding Spring meansfor normally holding 
the Switch meChaniSm in and returning the Same 
tO neutral p0SitiOn,a latChand meanS for engag 
ingsaid latch,means controlled by Said keys and 
functi0ning follOWing initiation 0f registration 
thereby for releaSing Said latCh,and means for 
disabling the Carriage eSCapement means and the 
latCh releasing meanS. - 

11. In a listing CalculatOr,having a shiftable 
record Carriage,an acCumulator,Sign Control 
means,and meanS for adjusting the sign control 
means and initiating registration of either of op 
posite Signsinsaid accumulatorincluding a nor 
mal Operation Key device and a reverse operation 
Key device; each Key deVice having a Switch 
member and a C00perating member,means Con 
troled by Said carriage for adjusting the Switch 
members from neutral to and holding the same 
in Operative p0SitiOn relative to the C00perating 
memberS Of the Opp0site Sign Key devices and 
means COntrolled by Said Key devices for restoring 
the SWitCh memberst0 neutral p0Sition foiloWing 
initiation of registration thereby. 
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12. In a listing calculator,having a shiftable 

record carriage,an accumulator,sign COntrol 
means,means for adjüsting the Sign COntrol 
means and initiating registration of either Of Op 
posite signsin Said accumulator including a nOr 
mal operation Key device and a reverSe OperatiOn 
key device,and tabulating means for Shifting the 
carriage,normally cooperating with the register 
ing means and including Carriage escapement 
means;each key device haying a SWitCh member 
and a cooperating member,means controlled by 
said carriage for adjusting the switch members 
from neutralto and holding the Samein Operative 
position relative to the cooperating members of 
the opposite Sign Key device,means COntroled by 
said Key devices for restoring the SWitCh memberS 
to neutralpositionfollowinginitiation Ofregistra 
tion thereby,and means for disabling the Car 
riage escapement means and the last named 
means for rest0ring the SwitCh members t0 neu 
tral p0Sition. 

13. In a listing calculator,having a shiftable 
record carriage,an accumulator,sign control 
means,and means f0r adjusting the Sign Contr01 
means and initiating registration 0feither Of Op 
p0Site Signs in Said aCCumulatOrinCluding a n0r 
Imal Operation Key device and a reVerSe Operati0n 
Key device; each key device having a SWitch 
member and a cooperating member,carriage con 
trolled means for adjusting the SWitch members 
from neutral to and hOlding the Same in Cpera 
tive p0Sition relative t0 the C00perating menbers 
of the oppositesign key devices including a latch 
and means for engaging Said latch,and means 
controlled by Said key devices and functioning 
follOWing initiation Of registration thereby for re 
1easing Said iatch. 

14. In a listing calculator,having a Shiftable 
record carriage,an accumulator,sign control 
means,means for adjusting the Sign control 
means and initiating registratiOn of either 0f op 
pOSite Signs in Said accumulator including a nor 
mal OperatiOn Key deViCe and a reverse operation 
Key deViCe,and tabulating meansfor Shifting the 
Carriage,normally C00perating With the register 
ing meanS and inCluding Carriage eSCapement 
means;each key device having a Switch member 
and a Cooperating member,means controled by 
Said Carriage for adjusting the Switch members 
fr0m neutral t0 and holding the Same in Opera 
tive poSitiOn relative to the Cooperating members 
0f the Opp0Site Sign key devices including a latch 
and meanS for engaging Said latch,means Con 
trolled by Said Key devices and functioning fol 
1owing initiation of registration thereby for re 
1easing Said latch,and means for disabling the 
Carriage eSCapement meanS and the IatChreleas 
ing meanS. 

15. In a listing calculator,having a shiftable 
reCOrd Carriage,an aCCumulator,sign control 
means,and means for adjusting thesign control 
means and initiating registration of either of op 
pOSite Signs in Said accumuiatorincluding a nor 
mal Operation Key device and a reverse operation 
Key deVice;eaCh Key device havinga switch mem 
ber and a COOperating member,carriage con 
trolled means for adjusting the switch members 
frOm neutral to and holding the same in opera 
tive position relative to the cooperating members 
0f the Opp0Site Sign Key devices including Spring 
means for normally holding the switch members 
in and returning the Same to neutral position,a 
1atch and means for engaging Said latch,and 
meanS C0ntrolled by Said key devices and func 
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tioning folowing initiation 
thereby for releasing Said latCh, 

16. In a listing Calculator,having a Shiftable 
record carriage,an acCumulatOr,Sign Control 
means,means for adjusting the Sign Control 
means and initiating registration Of either 0f Op 
p0Site SignS in Said 8CCumulat0r inCluding a nOr 
mal operation Key device and a reverse Operation 
Key device,and tabulating means for shifting the 
carriage,normally Cooperating With the register 
ing means and inCluding Carriage eSCapement 
means;each key deWice haVing a SWitCh member 
and a Cooperating member,means controlied by 

0f registration 
7 

said carriage for adjusting the Switch members 
from neutral to and holding the Same in Opera 
tive p0Sition relative t0 the C00perating memberS 
of the opposite sign Key devices including Spring 
meansfor normally holding the SWitCh members 
in and returning the Same to neutral p0SitiOn,a 
1atch and means for engaging Said 1atch,means 
COntrolled by Said Key deViCeS and functioning 
follOWing initiation of registration thereby for 
releasing Said latCh,and means for disabling the 
Carriage eSCapement means and the latChreleaS 
ing meanS. 

LORING PICKERING CROSMAN. 


