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This inWention Irelates ingeneral to calculating 
11BChineS and has more particular Ireference to 
the provision of imeans for facilitating the use 
Of pOWel-CitiVen, key-responsive machines in 
1egative forims of calculation; namely, subtrac 
tion and division. 
A principal object of the invention istosimplify 

division Operations in and With key-responsive 
CalCulating Imachines. 
Another inportant object of the invention is 

the provision of control means operable to cause 
the complemental Walues of a, divisor to beauto 
Imatically entered into the accumulator in 
diVision operations. 
A flither important object of the invention is 

to eliminate the complemental indicia, employed 
forthe purpose of performing division operations, 
On the ordinal keys of key-driven or key-respon 
SiWe CalCulating Imachines having uni-directional 
BCCUImtlatior in1eChainism. 
Another object of the inventionis the provision 

of 11ea Ins for causing the automatic entry into 
the accurmulatior of ‘9's” in all denominational 
Orders Where ino keys are depressed to the right 
of the leftinost or highest order of the divisor, 
except)·the units order, in Which “10” is added 
if Ino Ikey is depressed thereim. 
Anothet object of the invention is to dispense 

With the inecessity of depressing Ikeys correspond 
ing to the Value of one less than the actual Walue 
of the divisor When the keys are Sinaultaneously 
depreSSed in Iperforiming division problems 
On a, key-driWein or Ikey-Iresponsive Calculating 
11achine. 
A flIrther importaint object of the invention is 

the proWiSion of Irineans to allow the depression of 
keyS 1tepreSenting the actual Values of the figures 
of the divisor When performing division problems 
on a, Ikey-diriWein or Ikey-responsive Calculating 
11a Chile. 
Another importaint object of the invention is 

to prowide a, key-responsive calculating Imachine 
Whereia the Same digit Ikey is depressed for the 
CorreSponding digit Walue Iregardiless of Whether 
diVision or any other type of CalCulation is being 
perforimed on the Imachine. 
Ainother Object of the inVention is to eliminate 

the 11ecessity in a, key-ditiVerl or key-responsive 
Calcillating inachile, BS heretiofote, of depressing 
B, Walue Ikey When a, cipher (‘0’) occurs betWeen 
two figures of value in the divisor. 
A further object of the invention istio eliminate 

the inecessity in a, key-driWein o1 key-responsive 
Calculating inachine for igmoring the figure ‘9’ 

10 

25. 

35 

40 

50 

55 

2 
when it occurs in the divisor between tWo figures 
Of Valitle. 
A further object of the inWention is the pro 

Wision of 1means in a key-responSiWe Calculating 
Imachine for Ireleasing keys depreSSed in entieting 
the subtrahend Which have been Iretained in de 
pressed position prepairatiory tio a, Subtitactive 
Operation. 

INumerous other objects and advaintages of the 
inVention Will be appairent as it is better UInder 
stood from the foloWing desCription, Which, 
when takera in connection With the accompany 
ing ditaWings, disCloses a, 1prefeitted eimbodi11ent 
thereof. 
In the draWingS: 
Figure 1 is a, top plain Wiew of a, Calculating 

Imachine embodying Iny inWeintion, ShoWing the 
‘minus” and ‘equals’ Ikeys and the ‘division” 
key 10Cated to theleft of the SeWeral denoinima 
tional orders of digital Ikeys; 
Figure 1A is a, top plan WieW of a, Single denom 

inational order of Ikeys Compleimentally Imarked 
in accordance With the forimer Imethod of per 
forming megative calculation With key-ditivera or 
key-reSponSiWe CalCulating 11achines; 

Figure 2 is a longitudinal Vertical Section taken 
through the calculating Imachine ShoWin in IFig. 1 
on B, plaineradjadent a, Columm of digital keys; 
Figure3 is a, 1ongitudinal Wertical Section taken 

through the calculating 1BChiline of Fig. 1, On a, 
plane adjacent the overfloW ColUImin aind ShoWing 
the digital control shifting mechanism and de 
tails of the 3CCuilulatior meChainiS11; 

Figure 4 is a, 1ongitudinal vertical Section also 
taken at the left side of the Calculating Imachine 
showin in Fig. 1, and Showing the Subtraction and 
division COIntrol 1meChamiS11: 

Figures 5, 6 and 7 are detail Views of the digital 
actuation Control ImechaniSim; 
Figure 8 is a, detail View Showing the constirlic 

tion of the digital Contiol bat, takein along the 
ine 8-8 of Fig. 6: 

Figure 9 is a, tramSWerse Section taken at the 
1rear of the Imachine and looking toWard the front 
thereof, With certain parts onitted to show details 
of the division Control mechanistal When the 
machine is Set for additive actuation; 

Figulte 10 is a, Similar Wiew Showing the division 
control imechanism When the machine is Set for 
divisive operation; - 
Figure 11 is a, top plan VieW, broken a Way cen 

trally from front to back, of the calculating 
Timachine Showin in Fig. 1, showing details of the 
arrangement of the digital actuation control 
mechanism and shifting imeans; 
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Figuire 12 is a, 0erspective Wiew of the overlap 
ping imealins for CallSing allitionatic actuation of 
al denorminational orders Where mo keys are 
depreSSed to the Iright of the key Irepreserniting the 
leftriOSt OI higinest order igure of the diVisor 
Which is depressed in entering the divisor during 
B, diWiSiWe Operation; 

FigUlte 13 is a, top plain Wiew of the latch Imeans 
for preVenting 1Telatiching of the p0Wer trip 
IaleChainiSrin aild digit Control keys in depressed 
poSition aftel a, poWeit action has takern place; 
Figulte 14 is a, Iperspective Wiew of the said1atch: 
Figule 15 is a, loringituldinal Vertical Section of 

the Calctlating inachine Showin in IEig. 1 takera at 
the itight Side of the Imachine aind showing the 
IreleaSelkeySaild Zeiroizing Crank; 

Figulte 16 is an enlairged Wiew ShoWing details 
of Ipairt of the interlocking inechainism: 
Figure 17 is a, front eleWation of the 1mechanism . 

ShoWin in Fig. 16 taken Oin the line IT-T of 
Fig. 16; 

Figuire 18 iS an enlarged WieW ShoWing Sorme 
paitS Of tile IlliechainiSin Of Fig. 16 in Chainged 
0OSition, and Witia parts brokeniaWay; 
Figure 19 is a View Sinowing a Supplem1ental Ikey 

1Telease Illechainism; 
?FigUIre 20 is a perSpective Wiew of B, 10difical 

tion of the SUppleimental key Irelease 11eChaiSIll 
eimployed. in a, Single Ordel Of the ImaChine, in 
Ordel to Cleair Certain paittiS Which Obstittict and 
preWeint the use of the key-Telease imeChaimiSrm 
Of Fig. 19 in that order; 

Figulte 21 is a, Side eleWation of Ipart of the 
interlocking IllechaniSim BSSociated Witill the COIn 
trol Ikeys at the let handi Side of the inaChine; 

Figulte 22 is a, 1Tear Wiew of the IllecilailiSIll 
shown in Fig. 21 takein on the line 22-22 Of Fig. 
21 and diraWin at a, difeteint SCale; 
Figure 23 is a, front Wiew of the InechamiSi1 

Shown in Fig. 21 takein on the line 23-23 of 
?Fig. 21. 
For the purpose of illustrating Iriny inWeintiOrl, 

I ha We ShoWil in the draWiings a, Key-IeSpOillSiWe, 
poWer-drivelia Calculating Imachille Similar to tillat 
shown and described in Patent INo. 2.063962, 
iSSuled DeCember 15, 1936, With SOIrie ChaligeSaiS 
Subsequiently shown in United Staties LetterS 
Pateilt INo. 2,018.933, iSSuled Octobel 29, 1935, Bild 
With improvements iliustrated, deSCribed, ai1( 
Claimed in iny Co-pending appliCation, Set.al NO. 
411,19, filed September 17, 1941, andi iSSuled INO 
Veimoe: 12, 1946, as United States Letters Pateint 
INo. 2,410,823. Referring Imore partiCUlairly to 
the draWingS, the CalCulating IllaCinine iS ShiOWill 
as haVing an outer Casing 2 Within WiiCll the 
Wairious instrumentalities of the ImaChine aire 
Imounted on Skeletion frame members or partition 
platies 22 disposed betWeen the acttlating ImeCha 
Imisms of the Several denominatioinal Orders aild 
Secured together in Spaced irelationShip at Suit 
able points by tie-rods 23. Apllitality Of COltimIS 
of Cligital lkeyS 24, 11Orianally held in ItaiSed DOSi 
tion by imeans of SpringS 38, are artainged to 
extend through a, keyboaird 25, IpoSitioned as pairt 
of the Upper Wal of the casing 21, Which keys ate 
adapted for Imanipulation to determile the 
digital degree of actuation tio be impairted tio the 
diferent dienominational orders of accumulatiot 
imeChainism. Each Columin of Keys 24 COIntrolS 
the rotation of ain acculimulatior actulating pilion 
26 (Fig, 3) journaled Upon a, tranSVerse Shaft 21 
that eXteinds aCross the Imachine and is Supported 
by the frame imeriabers 22. Rotation of each Of 
?he actulating pinionS 26 is transimitted thitolligh? 
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ain internal Iratichet Inechanism to a, combined 
lantern Wheel and accumulator gear 28 (Fig. 3) 
Which is also journaled on the shaft 2T. The 
geat Of each of the lantern Wheels 28 meshes With 
a, Catirying gear 3) jOUITaaled Ora a Shaft 29 (Fig. 
3), Which is diSposed in paraliel relationship to 
the Shaft 2. The Carrying gears also Irespec 
tiVely 11eSta With intermediate gears 3I journaled 
Oil a, trainSVerse Shaft) 32, each of Which in turn 
ImileSiles With a, 11timeral Wheel pinion 33 journaled 
On a, traiSVerse Shaft) 3 and fixed to a, 1mumeral 
Wheel 35 (Fig. 3). 

Calitying imeChainiSin is prowided in each de 
10minational Order of the acCumulator mecha 
ImiSrm for the oUIrpose of imparting a digital unit 
Of aCitulation theretio each time tinat a, ten’s trans 
ifei iS to take Iolace ftom the inext, 10Wer denomi 
Imational Orde of the acCumulator. This imech 
aniSim, as Well as that hereinbefore described, is 
Im1Ore fully diSClOSed in United States ILetters 
Patent INo. 1,357,747, and No. 1,357,748, issued on 
INOVenber 2, 1920, and icludes a, Carrying-Cam 
Imeimber 36 (Fig, 3), Which is given a, 180° 1rotation 
by a Slitable Cartying Imotor Spring 3 associated 
With a, Calityi1g geal of the Inext iOWer denomi 
Imational OICer fol each tein's transfer that is to 
be effected. The Carrying-Cain imeimber 36 ?acts 
UpOIl a, COly toll SeCUITed tio a, bell-Crank Carrying 
leWei (Ot S10Wii) t0 SWing the latter in a clock 
WiSe Citectioil, VieWing Fig. 3. Stch Swinging of 
tile Cairyillig-leVer CallSes a, Carrying paWii f 
OiVotally Inl Clialied On Said leVer to thirow tine 
lainteill Wilee aind a CCllinuilatior gear 23 a suf 
iCel CiStalice tio impart, thirough the trailia of 
CIS, a, ?ital Lili Of a Cttlation to the Inumera 
13el 3. 
--e aCldii is aCCCImpishad upolia depression 

Of trie KeyS 23 aild CoreSpoia.ing actuation of 
gealit SectiOIS 22 (Fig. 3) Which are in mesia with 
tle piOImS 28, a Said Sector being associated witin 
ea Cha Cl311CIllinat Oillai Section of the acctimu 
laO1 Ulit in aSSOCiation With its control.1ng 
COllial? Of keyS. The gear Sectors and the con 
- ?l aild actulating Iriechanism for then aite 
CupliCated foreach Cenominational order of the 
Calct1.aliag Illachine, and a, geineral desctiption 
? a Sigle Set of Suich inechanism will be suf 
iCent for a1 underStanding of them ail, except 
talat they haye to be aTrainged and adapted to 
COOperatie Selectively aind collectively With the 
0OW7el lileimbeiS. 
. Ilhe gear Sectors 43 are mounted upon a shaft 
3 Whict1 exteinds through the partition plates 22 

? the machine, and areadapted to be mo7ed 
COWinWardly (WileWing Figs. 2,3 and 4) on an idle 
OT Seing Stroke ia anount deterrinined by the 
Valle Of the paiticulair Gigital Ikey 2 of the asso 
Cated COUImil depireSSed, this araount increasing 
ii graduating Steps ftom ‘’ to ‘9.’ The Ikeys 

in addition act through a power trip minecha 
IlliSil to efectia, Cominection Whereby poyer sup 
plied by an electric Inotor, inciCated generally 
at 44 (Fig. 3), thirough a, power shaft 45, Which 
iS COImileCted to the Inotor in any Silable maniner, 
iS efective tio eXterld a Spring 6 associated With 
the particular order of inechanism With Which the 
key CiepireSSed is inderatified. Release of this 
Spring therealifter a CCOImplishes adiding moverment 
iia ai10UInt deteried by the particular digital 
key of the Orde depireSSed, Upon depression of 
Said Key, the gear Sectior is imoved throligh its 
idle or dOWinWaird Stroke by the poWer shaft 4 
intio IpOSition to impart proper and accultate 
digital aCCLIllation to the adding mechanism 
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.uponits return movement, Which is accomplished 
bythe associated spring 46. 
In the Calculating Imachine Shown in the draW 

.ings, depression of a, key 24 causes its stern 4T 
(Fig. 2) to eingage a, parallel motion bar 48 Which 
is pivoted at the front at) 49 and at the rear at 
5 to levers i2 and 53, 1espectively, Which 1evers 
?are pivoted in turn upon Citoss shafts or 1tods, 54 
and 54’ extending through the partition Iplates 
22. A link 55 is pivotaiy connected at 56 to the 
lever 52 and at 5T to the lever 53. The bar 48, 
1evers, 52 and 53 and the link 55 form Ipart of a, 

.parailel motion device, and are constructed and 
mounted as shown and described in United States 
ILetters Patent INo. 2.063,962, earlier Imentioned. 
Further and more particular description of these 
parts is therefote thought to be UInlinecessary. 
Bach of the geal SectorS 42, as Stated above, is 
piWoted upon the CIOSS Shaft 43, aind thirough a, 
yielding Clutich, 63 is artiCulately Cominected to a, 
hook 58 by a, link 55 (the hook 58 and ink 59 
being articulately Connectied to a, Vertical guide 
Imember 60 Which in tuirin is piVotally 1mounted On 
B, Shaft; 50). Each gear Sector 2 is aiso articul 
lately Coninectied to a, IaloWeilent Controlling bar, 
generally ShoWin at 61, by a pin 62 Securely fixed 
to an arm 39 of the gear Sector 42 (Fig. 3), as Will 
be later described in detail. A spiting 64 atitached 
to lever 53 aind to a, tail piece 65 of a, 1atich 11e:Il 
ber 66 Carried by the bar 55 Inoirimaily ContitibulteS 
t0Ward holding the Iparallel Iilotion deWice in ele 
Watied pOSitioin for a, 10uirpose Which Will be preS 
entily explained. A dog 61 Which is pivoted at) 68 
on the pairalel imotion bar 48 is proWided With a 
laterally and doWinWardily eXtending lug 69, 
which is adapted for eingagement With a, 1ug or 
shelf TI on a, Spring-lifted lever T2 pivotally 
Imounted on the guide imember 60 With the hook 
58. The operation of the parts is Such that uporia 
depression of a key 24, the stem 47 engages and 
depresses bar 48, imparting motion to the paralel 
Imotion device, which carries dog 67 downwardly 
to depress lever T2. A spring mounted on the 
pivot between the link 59 and the hook 58 engages 
the lever 2 and the hook tio urge the Irear eind of 
the iatter doWinWairdly, So tha it Will Inormally 
cause engagement of the hook 58 With a, toothed 
wheel T3 upon depression of lever 72. However, 
this spring connection between hook 58 and lever 
T2 Wil permit movement of the latter by the dog 
61 Teiative to the hook, if the hook iS IreStitained 
in its Inormal Taised position of FigS. 2 aind 4 in 
a, Imanner to be later described. The tioothed 
wheel T3 is fastemed to the poWer Shaft) 45, Which 
COIntinually tUIrins in a, COUIntei-ClOCKWiSe diteC 
tiolia. The eingageiment of the hook 58 With the 
Wheel T3 pulls the link 53 toWard the Irear of the 
inachine, or toWard the left, WieWing FigS. 2 and 
3, Which imparts dioWinWard imotion to geal SeC 
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1hook: 58 and contraction of the spring 46. "The 
dioWinWard 10Weiment of the gear Sector 42 iS 
UInder the Control of the digital Control bar 61 
(Fig. 3), and the gear Sector is halted when it 
has beel I10Wed dioWinWardly the proper distaince, 
einabling_it up01 1return to impart the degree of 
digital BdWaincement to the adding mechanism 
Which COrireSpondistothe particularkey deptessed. 
The yielding Clutich 63 permits the Continuation 
of the rearWard Imovement of the link 59 alifter 
dOWinWard ImoWeiment of the gear Sectio1 42 has 
been stopped, and until the end of the power 
stroke and the Butomatic 1Telease of the hook 58. 
The telease of the hook: 58 is acComplished atitio 
1natically in each instance, after a, Set increment 
of action has been imparted to the liak 59, by the 
teeth of the Wheel T3. Upon the Ireturn stroke 
(the Operative Stroke of the gear Sector), the 
yielding clutich 63 perimits relative 1movement of 
the parts in 1teverse direction to the beginning of 
the adding Imoverment, and thereafter the adding 
actuation is accoriaplished. 

It is apparent, therefore, that upon depression 
Of a, key 24, the digital Control bar 6|| determines 
the degree and exteint of the dowinWard movement 
Of the geat Sector 42, and the bar Baccomplishes 
COilainectiOlia of the Iatter to the poWer Inechanism. 
Means aire prowided to Iprevent Ireturn Imoverment 
Of the dog 67 before the hook 58 has opportunity 
to fully eingage the toothed Wheel, which imeans 
C011priSe latich Inneimber 66 Which is piVoted at T4 
On link 55. This latich Inneimber has an eragaging 
atin T5 Which is adapted to eingage upon the lati 
erally projecting end T6 of the dog 67 to hold the 
dog dOWin against Ireturn upWard Inovement and 
the parailel Imotion device in depressed position. 
JISt Iptiot to the Irelease of the hook 58, a, pin TT 
in an upWardily eXtendingarm 78 of vertical guide 
Imernbel: 60 Which, through its Connection With 
hOOk, 58 has been Carried rearwardly, engages a 
iinger T9 of latich 66 and irees the dog 6 So that 
the parallel motion device Imay 1return to inormal 
ItaiSed 100Sition. HOWever, if a, digit key is held 
01olongedly in depressed position thereby pre 
Wenting the Irising of parallel motion bar 48 and 
dog 67, then 111eans inaust be prowided to assure 
the Contiauled disengagement of latch 66 and dog 
67. Upon the Ireturn or forward motion of hook 
58, the horizontal shelf TI of lever 2 engages 
the lug 69 of dog 61 to Irock the dog counter 
ClOCKWiSe to preVent the te-engagement of atm 
T5 of latich 66 With lug T6 of dog 67 so that upon 
Subsequleint Irelease of the digit key ail the parts 
Can return to Inotrinal position. A bar 8I having 
1TeaWardly eXteinding pointed lockinglugs orteeth 
82, is pivoted upon Studs 83 and 83’ extending 
throtigia SlotiS 8i aind 84" in bars 48 in each dernom 
inational Order of the machine, Said studs 83 and 
83" being Seculted to bracket levers 52 and 531re 

tor 42, through the yielding Clutich 63. ?ForWard G) SpectiVely. Colasequentily, Upon depression of a 
Imotion is thus inpairted tio the digital control 
bar 6, until one of SeVeral lugs projecting Werti 
cally thetefirom, as Will be hereafter inore fully 
explained, is Stopped by the Stem of the key 
24 depreSSed. -- 

The IreatWaird 11otion of hook 58 and link 59, 
Which aire artictilatiely Connected to each other 
and to gllide airia 60, CaUSeS Said guide arm to 
pivot in a, cotInter-ClockWise direction about its 
Shaft) 50 to exteind Spiting 46, One end of Which is 
Connected to the guide arim aind the Other end to 
a shaft or Irod extending through partition plates 
22. The link 59 moves the gear sector 42 down 
Wardily on an idle stitoke and intio position to in 

70 

key 24, bair 8|| is imoved IrearWardly (to the 1eft 
WieWing Fig. 2), 1telative tio key stems 47. Refer 
1ting Imote particularly to Figs. 9 and 10, each Ikey 
Sterm is prowided adjacent its lower end with an 
aperture 85 exteinding therethrough into which 
the tooth 82 enters in the IrearWard 1movement of 
the bar 8, thus holding the key down until the 
pairallel 1motion device is released and the parts 
returned to Inornal elevated position. It wil1 be 
UInderstiood that, Wile ino twokeys 24 of the same 
Columin or deinominational order may be operated 
Simultaineously, as described in Patent INo. 2,043 
021 issued June 2, 1936, any key of one order may 
be operated at the Saine tine as any desired key 

part an adding Inoweiment upon release of the 75 of any other denominational ordier or orders, 
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In the inachine in which the presentiniven 
tion isembodied, subtraction is perforimed inac 
Cordance With the Imethod and meams fully 
deSCitibed in the aliforeimentioned Co-pending ap 
pication, Serial No. 411,194, issued Novernber 12, 
i96, as United States Patent No. 2410,823. A 
Subtitaction Control deViceisprowided Whici CCin 
iptiSeS a Set Of Ikeys iraClulding ‘InnintIS’ Bild 
‘equals” Contiol keys 86 aild 8, 1tespectively, 
IOCated tio theleft of tile Ordinal Series of keys 24. 

Referiting tio Fig. 4, the lower Iportion of the 
Stern B3 of ‘illS’’ ?Key 36 is in eingagerment Witia 
a paliallel inotion bat 89 Which is a, modified 
fotim of the pait3lie imotioin balS 43 earlier de 
SC1tibed. DepreSSion of the ‘initaus’ Control key 
36 aind paraliel inotion bar 83 Causes forWald 
inoweiment (to the 1ight viewing Fig. 4) of a link 
355, aind allows laticin meibet 236 to engage a, 
dog 26 to hold the paltailel imotion bair in die 
pleSSed position. The key 86 is also maintained 
in depression position by a tooth 91 formed on 
a bal 2 Which is inoved rearWardily tupoint de 
ptession of key 8, ailowing tooth s to enter 
Bia aperture 38 in the key Stem 88. Subsequent 
to depression of the ‘minus” control key 33, the 
keys Irepresenting the subtrahend ale depressed 
and inaintained in such depressed position until 
the ‘equals’ cotatrolkey is depressed wineiretcon 
theaddig actuation which Was mot immediately 
responsive to depression of the digit keysis al 
loWed to take place and theikeys Ireturned to inor 
Fal elevated position. Upon deptession of the 
‘hinus’ Coatrol Hey 3g, its sterc33 eingages an 
upwardly eXteindingarm 93 (Eg. 4) of a, 1ever 
93 Which is alSo provided With a, dioyrilwardly and 
fotWai'dly eXteldiligart198 and ispivoted at 9 
Gin a, Ipin fixed toran itatietimediate Islate 22. To 
the lower end of thelever 95 is pivoted apaw198 
Vich iSitowided With a doWinWardily eXtending 
aira 93, a Tear"Rairdily extending hotizontal arm 

!, and an upwaidty extending arm 102. The 
ICWel'airm g is Inortinaly positioned above a pin 
fB in an arm f86 Which is securely fastened to 
a transverse Irock staft GT. Securely fastemed to 
the shaft GT are 1ock arms 108 (Figs.2 and-3), 
one foreach denominational ordet of the ma 
Chiae, cach of Which is prowided With a, 18terally 
exteinding lug 9 adaptedi, upon depression of 
CCatiol Key 83 and ConSequent counter-Clockwise 
1otation of tock Saaft thitough leyel g and 
paWil 3, tiC 8thgage lug of hook inembers 3. 
The 31ts ate liaintained in such locking ein 

gagenetat dUIting Subseduleint depiression of ordi 
ial leyS 1aireSerating figultes of the stbtrahend 
hich, as previousily explained, would normally 

tesult in a power action through engagement of 
hook 58 with toothed wheel T3, and until released 

7 eptession of the ‘eguals’ Ikey 8T. - - 
The digital actuation of the adding mechanism 

iS aultionatically Controlled in accotdance" with 
the ines complernental value of the keys de 
pressed in entering a subtrahend in al denomi 
aational orders except the units order, in which 
te ten's complernental value of the key de 
pressed is added. Themechanism controling the 
digital acttlation of the adding rinechanisra in 
each denominational order is indicated gen 
etally at 31 (Fig. 6) and corprises a regular 
sto ba f2 and a complemental stop bar f3, 
sectited together and spaced relative to each 
orerby reans of stids f (Figs.5 and 8). The 
bairs 12 and f3 have formed thereon vertically 
rojegiting stioplus, ! 5, the lugs I5 of the stop 
bar | ||2,being spaced progressively further back 
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8 
of the keystemsfrom thefronttotherear of the 
machine, and the lugs I5 of stop bar f13being 
spaced iptogiressively further back of the key 
sterms fron the rear to the front of themachine 
(as Shown in FigS. 3, 5, 6 and 8). The stoplug 

of the regular stop bar f2 just to the rear 
of the “1”key is spaced one step back of the ‘1’ 
key, and the distaince from each succeeding stop 
1ulg to its associated key stem toward the rear 
of the Imachine graduatedly increases until the 
rearnost lug is spaced Inine steps back of the 
“9”key. The stop 1ug of the complementalstop 
bar I 13 just to the rear of the “1”key is spaced 
eight steps back of the “1”key and the spading 
graditatedly decreases until the lug back of the 
‘8”key is spacedionestep therefromand the last 
stop lugis just even with the “9”key. - 

It has been earier explained that in machines 
of this type ithas been the inecessary practice in 
enteiting the subtrahend to enter one lessin the 
units order or, in other words, to strikethe mines Complenent of all ordersexcept the units order, 
in Which the tens complement was entered to 
obitain the corect result The means for con titoling the digital actuation of the accumulator 
inechanism in the units order in accordance With 
the tens complernent of the key depressedor, if 
mokey has been depressed, to automaticaillyadd 
“10”in Such order to bring abouit the correctre 
Sult, is aCComplished by an artangementor spac 
ing of the Stops on the ten's Complemental stop 
bal 113’ of the units order (as shown in Fig. 7), 
diferent fron that of the mines complemental 
stop bar f13 in al other orders. In other words 
g stops 115on the tens complemental stop bar 
13’ of the movement controlling bar 6 in the 

Units Order (FigS. 5 and 7) are spaced progres 
Siwely one step further back than are the stops 
5 on the mines complemental stop bars 113. 

The gearsectorin the units order thereforeis 
given a relatively greater adding movement by 

ie tens complemental stop bar f13" than are 
the geat sectors of al other higher denomina 
tional orders under the control of their comple 
mental stop bats f13. The complemental stop 
bas f f3 and I 13" are prowided at their forward 
ends With deperiding arms f I6 having a bifir 
gated 09rtion adapted to embrace the pin 62 
10Cated in the upwardly eXtending arm 39 of 
theassociatedgear sector 42 (Fig. 3). -- 
Mens are proyided, when desiring toenter the 

Goriplement of the subtrahend during a subtrac 
W ?eration forshiting the complementaistop 

bas 13 and 113’intooperativerelation with the 
9rginal series of keys, so that upon depression 
of a key and Subsequent downward novement of 
1e gear sector 42, the complementai value of 

the Key depressed Will beadded into the accumu 
a.or, as distingished from the actual value of 
he key depressed When the regular stop bar H2 
sin opeativerelation therewith. Thelowerpor. 
on of stem88 of the subtraction control “minus" 

key 86 is prowided With an angular surface in 
engagernent With a roll I 18 which is rotatably 
Secured to an upright arm f f9 (viewing Fig. ?3), 
Which in turn is fixedlysecured toa, 1ongitudinai 
100 staft 121 having a bearing in vertical sup 
90t Pieces l and IT" which are supported 
?n tie rods 23: Also securely fixed to the rock 
Shaft 121 are upright arms 123 and f24, 1ocated) 

ineontand rear of themachine, respectivey, 
(g. 3)· The upper free portion of the arm 
123is disposedina smal slotted portion 120ofa 
transverse support bar 125 positioned near the 
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front of the Imachine (Figs. 3,5 and 11), which 
is Sidably mounted in the intermediate frame 
platies 22 and is prowided With a, plurality of later 
ally Spaced, UpStainding pins 126 fixed therein. 
Thepins 126areadapted to enterthe open portion 
betWeen the stop bars || 12 and 13 of the digital 
Control bars 6I to 1maintain proper alignment 
thereof With IreSpectitiotheikeystems T. ASimilar 
transWerse Support bar f2T is 1motInted at the Irear 
of the Imachine, and formed thereon is a hori 
2Ontal arm prowided at its forWard end With a 
smal siotted portion I20’ in which is positioned 
the upper portion of the upright arm 124. The 
bar 12T is also provided With pins, 126’adapted to 
be embraced by the open portion of the digital 
Control bars 6 to maintain proper alignment of 
the rear einds thereof With IreSpect to the key 
stems 4T. The Irockshaft; I2 and the supportbars 
(25 and 127 and digital control bars 6f are Inor 
Imally Imaintained in the position of Fig. 9 UInder 
tension of a Spring ||30 (seeFig. 3) intercominected 
between the loWer end of the arm 23 aind a frame 
plate 22 to retain the Iregular Stop bars II ||2 in 
Operative Irelationship With their associated 
digitalkey stems. 
With Such an arraingement, it Will be Ireadily 

perCeived that Upon depression of the ‘minus” 
control key 86, the Iresulting movement of arm 
| 19 to the 1right (Viewing Fig. 11) Will cause the 
Shaft; f2 to be Irocked ColInter-Clockwise to shift 
the Support bars 25 and ||2T to the left; (as Seen 
in Figs. 9 and 10), through the medium of 1:pright 
arms 123 and 124. The digital control support 
bars 125 and 12T, Will similarly be shifted to.posi 
tion the stop bars I 13 and II ||3’ in operative rela)- 
tionship With the stiop portions 19 of theikeystems 
4T. When either of the stop bars I 12 or I f3 is 
in operative 1telation With the stop portion 19 of 
the ordinal Ikey Stem, the other stop bar is Com 
pletely out of operative relation therewith. A Slot 
40 is Cut ia the 1ower portion of each of the key 
stems T and is adapted to be in alignment With 
the stop bars f I3 and II3" when the stop bars II2 
are in efective or operative position relative to 
the key Steims 4T, as Shown in Fig. 9. When the 
Stop bars II 13 and I ||3’ are in efective or opera 
tive position 1telative to the key sterms 4T, then the 
stop bars II2 Will pass freely bythestopportions 
9 at theleft of theikeystems, as viewed in Fig. 10. 
The Imeans for Ireleasing the Clutch hooks 58, 

after the Subtrahend has been set up on the Ikey 
board, is under the Control of the ‘equals’ key 
8T, the stem, 88 of Which is in engagement With a 
lever 28, See Fig. 4. Depression of Ikey 8T and 
lever 128 Causes Clockwise Irotation of paw198 dis 
eingaging its IOWer arm 99 frompin, 105 of the arm 
106 and allowing the Shaft; f0T to berocked Clock 
Wise UInder the tension ofits Spring ||00, see Fig. 3. 
The lock arms f08 are thus Iremoved from locking 
engagerment With lugs II f on hooks: 58, thereby 
alloWing thoselhooks in the denominational orders 
in Which digital Ikeys have been depressed in the 
prewious Setting of the subtrahend into the key 
board to drop into engagement With theirtioothed 
Wheels T3. 
AShas been Imentioned, itis nedessarythat “9's” 

beadded in al denominational orders other than 
the units order, in Which Ino digital key has been 
depreSSed, and that, ‘10’ be added in the Units 
order if Ino Ikey has been depressed therein, for 
the purpose aliready explained. The leVer 28 
piVoted on a, Short Shaft f3 is prowided With an 
arm f34, the loWer bifurcated end ||35 of Which 
embraces a, pin I36 fixed in the upper end of an 
arm I3I Which is Securely ifixed to a, transverse 
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rock shaft; I38. Allso securely fixed to the rock 
Shaft, 138 are Upright arms 39, one for each 
denOnlinational Order, the Upper extremities of 
Which are in engageable relationship with pins 
4 in links: 55 (Fig. 2). Depression of ‘equals” 

key 8T through leWer 128 and arm 13T Causes for 
Ward Irocking movement of shaft; f38 and arms 
139, thereby UIrging links, 55 forWardly. The for 
Ward movement of the links 55, through the 
parallel motion device, causes depression of hooks 
58 Controlled thereby into the paths of their 
aSSOCiated toothed Wheels. Movement of the 
Iparalel Inotion device Inot having resulted from 
depression of a, digital key 24 in such order, the 
bar 6 Which Controls the digital Setting of the 
Sector gear 42 Will receive full forWard move 
Iment, With a Consequent Imaximum downward 
1movement of the gear Sector Sufficient to add ‘9" 
into the acctimulator upon the Upstroke of the 
Sector under tension of Spring 46. When no Ikey 
hasbeen depreSSediathe UInits order,thatis, When 

. a, 2ero OcCurs in the units order of the Subtrahend, 
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forWard SWinging of the arm I39 therein Will 
likeWise Cause Imaximum downward 1movement 
of the gear Sector 42, but the Iresultant UpStroke 
by the Spring 46 Will add “10”into the units order 
of the BCCumllator. 
To automatically add ‘9” to the acCumulator 

meChainism of the overflow order to bring to Zero 
position the Intimeral Whee of that order Whern 8 
‘1’ has been carried thereto by the entering of 
the Complemental Waltle of the Subtrahend and 
the Subsequlent adding of ‘9s” and Carrying of 
the “1” aCross the Iregister as just described, a 
Sectior 242 is prowided, See Fig. 4, The Sector 
242 is Similar to the Sectors 42 aliready described 
and mounted on the Shaft; 43, but is directily con 
Inectied to guide Inmember 260 by link 259, and 
IrearWard Imoverment of guide imember 260 to 1move 
Sector 242 downwardly is accomplished through 
connection With guide member 60 of the Inext 
1OWer denominational Order. This Connection is 
efected by depression of ‘minus’ Control key 86 
and forWard movement of link 255 Which, through 
pin f46 fixed inlink 255, Causes 1rocking imovement 
oflever I48 and engagement oflock piece 154 With 
pin 15T fixed in the guide arim 60. The lock piece 
154 is mounted ora the guide arm 260, and When 
Ihook 1member 58 engages With tioothed Wheel T3 
of the dernominational order to the Iright of the 
OVerflow order, 1resulting either from Setting of a 
digital key 24 therein and/or depreSSion of the 
‘equalis” key, the guide member 60 in that order 
Will be ptilled 1rearwardly and, by its Coninection 
With guide imember 260 of the OVerfoW order, the 
gear sector 242 of the overflow order Will begiven 
a maximum downward movement to add ‘9” Upon 
its upWard movement under the action of Spring 
246. 
As the guide member 260 is moved IrearWardly 

as just described the pin 2TT 1ocated thereon en 
gages and releases the 1atch 266 from the dog 26T 
to allow the paralel motion bar 89 to Ireturn to 
its mormal raised position and alloWiing the key 
86 to be 1raised to its mormal elevated position. 
Means are provided for preventing the Irelatch 

ing in a, depressed position of pairallel Imotion bar 
89 and “minus’ key86 if the “equals” key 8T is 
allowed to Irise while Ikey 86 is still being held 
depressed by the operator, or if the ‘equals’ key 
8T is held down by the operator. To this end, 
there is provided a forwardly extending arm 159 
on latch, 266 of the oVerfloW order Which S 
adapted to engage the face of a lip or lug 18 
formed at the extremity of a, Wertical lever 162 
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(as shown in Fig. 4). The 1eve 162 is moyed 
slightily clockwise against the tension of ts 
sprig 163 by the arm 159 Whemparalel motion 
bar 89 is depressed by the “minus” key 86, and 
1ink 255, to which the latch 266 ispivoted, is 
moved forwardly. Subsequent operation of the 
“eguals" controlkey BT causes rearward imove 
ment of the guide member 260 of the overtioy 
order, "as aliready described, whereupon pin 27 
of guide member 260 engages the finger 2T9 of 
1atchimember 266 to swing the latter in a clock 
wise ditectioni.T In such movement of the-latich 
266, the armT159 thereof is swung beneath the 
lip orlug 16I on the lever I62, and the 1attet is " 
moved rearwardly ina counter-clockwise direc 
tion Tby its spiring 63 to maintainthe latich 266 
in inoperative position. ---- - -- - 

downwardly extendingarm215ofthe latch 266is 
to the rear of projection 276 of dog 28T, and the 
dogicanhot be relatichedin such position until 
the paralel motion bar 39 has been alowed to T 
return to its upper or normalpositionamid has 
againbeeni depressed Tby theT“minus” key - 86." 
Thuis the SUbtractive Colintrol deviceSaIre Cori-T 
pelled to return tionorimal position after a Sub 
tractive operation, and the machine is auto 
Imatically conditioned foradditive operation. 

All of the structure thus far described Tis 
described, illustrated," and claimed in my co 
pending Tapplication, Serial Number 411,194," 
hereinabovereferred to. The presentinventionismoreparticularly con 
cerned with the provisionin such a machine of 
simpified means for performing division, Here 
tofore, in machines of thetype disclosed, division 
was performed by a process of repeated addition 
of the compleiment of the value of the divisor, 

35 

12 
tweeratwo figures-of valuercertain rules?had t0 
be folowed inorder to obitainthe correct result. 
IFor instance, if a “9” occurred as the highest) 
denominational figure of the divisor or asan in 
termediate figure between two figures of value, it Wasignorediandiaokey Was depressed in that) 
order in Which the ‘9” appeared, If, however, 
the ‘9”occurred as the units figure of the divisor, 
the Same ruleas-earlier explained was followed?? 
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15 
In this position, the 

30 

For instahde, ifit were desired that the figure 
“11.856” be divided by the figure “456” the for 
mer was registered in the numeral wheels of the 
accumulator by depression of the keys bearing T 
those figures, and the fingertips Were beld in 
contact with the key tops of the digit keys rep 
reseriting the complement of the divisor in thc 
denominational orders immediately above the 
sightapertures in which the figures “185" ap 
peared, (the figire “456” being greater than the 
figure “118”). the meansforlocatingthe comple 
ment of the divisor on theikeyboard consisting of 
the inscription on the keys of the inines comple 
ment of the value thereof in smal figures (see" Fig. 1A), it being necessary to hold the finger 
tipsincontact with the key tops of the digitkeys 
representing the value of the divisor, 1essone in 
the 1owest significant order of the divisor on 5, 
the smal complemental figuresof the keys" "The 
keysso held which corresponded torthe comple-- 
ment of the divisor, were then repeatedly de-- 
pressed tintil the inlimeral wheelin the ordernext 
higher than the highest order of the divisor 00 
showed a value equalto the number of operations 
or depressions: Ifheremainderintheordersinto 
which the complement of the divisor was being 
entered Wasgreaterthanthe divisor,the repeated 
depressions were continuied untiltheiremainder 65 
Was less than the divisor. after"which the divisor 
was shifted one ordierto theright and the process 
was repeated Bythis process the quotient 26 : 
is registeredin the numeral wheels of the accu 
mulator with no remainder. -- - 
However, wherethedivisor contained the figire 

‘9” in the units order or in the intermediate 

70 

orderororders of the divisor betweentwofigures 
of waileand where the divisor contained a cipher - : .. .. : · · - - “ ” -- 
(‘0’) in anintermediate order or ordeis be- 75 twoprecedingparagraphs, all of which have here 

and one 1ess, or the smal figure “3” was de 
preSSed.… AlSo, where a, Cipher O1 CipherSoccurred., 
as an intermediate figure of the divisor between. 
twor figures of valtie, the small ciphet. was de 
pressed, but where the cipher or ciphers oc- . 
Curred inTorders lower than the lowest signif 
Caintriguire of the divisor they were ignored and?. 
mokeyWasidepressed in those orders. The above . 
rules formulated to meet certain conditions haver. 
beenäsoirce of much confusion to the operator 
and asa fesultin machines of thetype disclosed, 
the performance-of inegative calculation, such - 
aS Stibitifaction and divisiora, has mot been?as?.?? 
facile as desired. 

Irl the preSent inWeintion, however, the operator?.. 
iS Completely 1elieved of the responsibility and. 
Iriental bultden of determining the complement, 
Of the diviSoir and locating it upon the keyboard . 
WheriTipetforring a division operation. This is . 
aCCOhiplished by ineans of a control Ikey which, , 
aS Will be 11ore fully explained hereafter, upon - 
depteSSion by the operator, conditions - the - 
ImaChine to alitionatically add to the dividend the . 
mine's Compleiment of any key subsequentily de 
pressedin any dernominational order higher than 
the linits order, and to automatically add the 
teras Complenetat of the key depressed in the . 
units Order, and to add the respective comple 
ments of Zeito in al orders to the right of the 
1eftmost or highest order of the divisor where no 
keys aire deptessed, except the units order, in.. 
Which ‘10”is added if thokey is depressed therein. 
For division Operations, the compleimental mark. 
ing of the keys is dispensed with, so there are . 
?rly the 1airge figures thereon. It will be under 
stiood thait it is no 1onger inecessary to-hold one . 
1ess than the 10West significant figure of the 
diviSor Which-has heretofore beeh·necessary in .?. 
Performing division on this type of machine.. 
"Itis is acComplished-by attomatically adding 
“9s" inal orders to the right of the lowestrsig-’ · 
nicant figuite of the divisor except the units 
Orderin-Which ‘10’ is added-to cause a Carry t0) 
take place to add “1” in the denominationa1 
Order in Which the lowest significant digit of the 
divisoris being depressed.. 

Fillitiner, - as Wil?ber presentily explained, the 
1TUIeSinetetOfotementioned in coninettionwin the 
Performance of division when the figure ‘9" oc. 
Curred in the units order orintermediate order?, 
?r Orders of the divisor betweeritw6 figires of 
Walue, and Whete a, cipher (‘0’) occurred in an : 
intermediate order ororders of the divisor, have 
been Completely eliminated, In performing divi- ? 
sion on the Imachine of the presentinvention, 
Whete the figure “9” occurs in the divisor, the · 
“9” key is depressed, and wherea cipher (‘0") 
?CCL1S, indicating a lack of Values, inokey is de 
pressed Division is accomplished, therefore, 
withouitthe complemental marking of the keys 
and withotit the mecessity of holding one Hessin 
the lowest significant order of the divisor, and 
Withott the inecessity of tefetence toor a knowl 
edge of the rulesheretofore mentioned, in the 
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tofore been a, source of mulch confusion to the 
operator. 
To perform division on the Imachine in Which 

the presentinventionis embodied, itis firStheCeS 
8ary to enter the dividerad into the 1register WheelS 
of the accumulator by depression of the keys in 
the usual manner. The present inVention is Imore 
particularly concerned with the provision of 
Imeans for facilitating the performance of diWi 
sion by conditioning the machine to autionati 
ically control the digital actuation of the actuati 
ing mechanism therein in accordance With the 
complemental value of the keys depressed in en 
tering the divisor. Such means completely elimi 
1nate the heretofore dual Imarking of the keyS i1 
accordance with the Initne's Complemental Value 
thereof, thus Irelieving the operator of the 1mental 
burden Connected With determining the Com 
plemental value of the divisor. In the eXemplary 
embodiment, after the Imachine is conditioned 
for division by depression of a, ‘division” control 
Ikey, subsequent to the entering of the divideInd, 
the keys representing the figures of the diViSOI 
are repeatedly aind Simultaneously deoreSSed i1 
accordance With the 1Tules heretofore Imentioned, 
However, in accordance With the present inven 
tion, it is mo longer inecessary to hold One figulte 
1ess than the actual Value of the urnits figUIre of 
the divisor which has heretofore been IneCeSSaity. 
?The additiora of the extra, ‘1’ in the UInits ordell’ 
of the divisor as it is depressed in the Waryting 
Iower denorminatiornal orders in performing CitiVi 
sion is autormatically prowided for and the IkeyS 
1representing the actual figures of the divisor aire 
Simultaneously depressed. 
"The means for Controlling the operation of the 

Imachine in division Consists of a, ‘division” Con 
trol Ikey 30 || which is located to the left of the 
ordinal series of Ikeys 24 (Fig. 1) beloW the SUlb 
tractiora Control Ikeys 86, 8T. The key 38 is pro 
Vided width stem, 88 and Spring 38 to mormally 
Imaintain it in 1taised position. The Stem, 88 of 
the key 30 is provided with an angular lower 
1portion 302 in engagement with a, 1roll 303 which 
is 1rotatably Secured to an upright arm 19’ 
(viewing Figs. 3, 9 and 10). The arm 19’ is to 
tatably 1mounted on the 1tock Shaft) ||2| Which, 
when 1rocked as earlier described herein, Causes 
the complemental Stop bars f I3 and || 13’ to be 
shifted into operative Irelationship With the key 
sterms ATI to Control the digital actulation of the 
actuating mechanism in accordiance with the 
complemental value of any Ikey Subsequently de 
pressed. Rigidly 1mounted on the Irock shaft I2I 
is an arm 34, the Upper eXtremity of Which is in 
eingagemerat With a, pin 35 fixed ith the arm I 19’. 
Firom said construction it Will be Ireadily under 
stood that the 1rock shaft; 2 1mmay be Irocked in a, 
counter-clockwise direction, Viewing Figs. 9 and 
10, to shift the stop bars f3 and II3’ to the left 
when the ‘minus’ control key 86 is depressed, 
Without effecting moverment of the artml 19’ 
which is normally Imaintained in the position of 
Fig. 9 under tension of a, spring 306. 
The arm 19’ is provided With a lower down 

Wardly eXterading portion 3T which terminates 
in a, Wertical bifurCated end 38 embracing a, 
grooWe 309 formed in a, tranSVerse Shaft; 3 || (FigS. 
98nd 10). The Shaft 3|| is journaled for lateral 
Imoverileintimbearings32 fixed in the outer frame 
plates of the Imachine, and is adapted to be moWed 
to the Iright against the tension of spring 306 upon 
depression of the ‘division”Controlkey 30 || Which, 
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through medium of arm 304 and pin 305, also 
IrockS the Shaft I2I to 1ove the Complemental 

14 
Stop bars I ||3 and I ||3’ into operative 1relation 
Ship With the keys 24. 
Mounted on a, transordinal shaft; 33 Which is 

disposed in Iparallel 1relationship With the shaft 
3 || are actuation 1evers 3I4 Which are prowided 
betWeen adjacent denominational orders (see 
Eigs. 2,3,9, 10 and 12). The levers 314 are pro 
Vided With Vertical arms 315 and 36 Which are 
joined t0gether by a, transverse bail portion 31T, 
the arm 36 being slightly offset to the right, 
VieWing Fig. 12, soas to be aligned With the Briml 
35 of the 1ever 314 of the 1next lower denomina 
tional order for a purpose to be presentity ex 
plained. TheleVers: 314 are Inormally Imaintained 
in the lateral position of IFigs. 9 and 12 under the 
tension of spring 306 which as earlier explained, 
iS Connectied at one end to the arm 9’ Which is 
in CominUnication With the laterally movable 
Shaft 31f through the downwardly extending por 
tion 307 and bifurcated end 308. Clinched to the 
Shaft) 31 || are Shifting arms 322 which are pro 
Wided With bifurcated 1tearWard portions 323 
adapted to embrace the shaft 313. An arm 322 
is prowided between each two levers 34 and also 
on the outside to the 1eft and Iright of the set of 
1evers 34 adjacent the arms 35 and 36, respec 
tively. In the position of Figs. 9 and 12 the upper 
extremities of the arms 35 and 36 are out of the 
plane of movement of the pin I4I of the 1ink: 55. 
In Sulch position the levers 34 are prevented 
froma Irotative Imovement on the shaft 313 by 
11eali1S 0fa, pin 38 fixed in the intermediate frame 
plate 22 whichis adapted to enter an aperture 39 
in the eXtremity of a, horizontal rearward exten 
Sion 32 (See Fig. 3) formed on the 1ower end of 
the Vertical arm 315. 
WThen the Shaft; 3 II is shifted, to the Iright view 

ing Figs. 9 and 10, by depression of “division' 
Control Ikey 30II, the shifting arms 322 which are 
Clinched to the shaft, 3f f Imove withittocauselat 
eral Sliding Imovement of the 1evers 34 into the 
plane of movernent of and engaging relationship 
With the pins I4 in the links 55. In the position 
of Fig. 10 it Will be noted that the aperture 39 
in the horizontal extension 32I on the arm 35 
has been freed from engagement with the pin 
38 fixed in the intermediate frame plate 22 and 
the Iever 314 is then free for rotational movement 
On the Shaft 33 as will presently be described. In 
Stich position it Will be Inoted that the arm 35 
is forWard of the pin I4 While its associated 
arrin 36 is Irearward of the pin I4 of the next 
lower denominational order, to the 1eft viewing 
Fig. 10. With Such an arrangement it, will be 
1eadily apparent that the forward action given 
to a, 1ink 55 by depression of a, key will cause, 
through the pin I4 and arm 35, clockwise rota 
tion (viewing Fig. 12) of the lever 34. "Through 
the aSSociated arm 36, forward movement is 
tranSmitted to the link 55 of the next Iower 
Citerlorminational order Which movement imparts 
10tion to the aSSociated parallel motion bar to 
CallSe depression of the hook 58 controlled there 
by intio the path of its associated toothed wheel 
73, Which Iresults in an adding actuation in that 
denominational order. "Therefore, as each link 
55 is given forward movement it transmits this 
Inotion through the arms 315 and 36 to the link 
5 in theneXtloWer dernominational order. Move 

Iment of each paitallel Imotion device not having 
1reSUlted from depression of a digital Ikey 24 in 
such order, it Will be readily apparent that bar 
6I Which controls the digital setting of the gear 
sector 42 Will teceive ful forward movement, with 
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will swing the dog 6T, counter-clockwise (Fig. 19) 
about its pivot) 68 causing its 1:elease from the 
1atch 66 and 1teturn of the parallel Imotion device 
to its Inormal elevated position. 
In Eig. 20 is shown a, 1atch releasing 1ever 355 

which is prowided in the leftmost or highest de 
inominational order of the 1machine in order tiO 
clear certain parts which obstruct and prevent 
the use of the key-release mechanism of Fig. 19 
in that order. The 1ever 355 is prowided With a 
hub portion 356and mounted for slight longitudi 
inal imoverment in the overiow Order on a, Short 
shaft; 35T, see also FigS. 4 and 11, jourinaled in the 
intermediate frame plates 22. The lever 355 iS 
prowided With a, 1tearWardly extending arn 358 
which has an elongated aperture 359 in its Tear 
extremity through Which extends the trainSVerSe 
shaft; 54’. A forwardly extending arm 361 having 
a, 1ateral lug 362 atits forward end is alSo formed 
on the lever 355. There is also 1provided a, third 
arm 363 which is ofset to extend rearWardly into 
the denominational order lower than, or to the 
Iright of, the overflow order. At its free end the 
arin 363 is prowided With a, vertiCal inger or lig 
364 in engagement With the pin 352 in the dog 6T. 
The lateral 1ug 362 on the arm 36|| is in eingage 
iment With a, vertical lock 1ever 365, as ShoWin i1 
Figs. 4 and 11, which is mounted On a tranS 
Verse shaft; 366. Intermediate its einds the 10ck 
lever 365 is provided with an added portion 36T, 
which extends intio a, 1motch, 360 in the Shaft; 341. 
As the Irock shaft; 34|| is turned by forWard 
Imovement of the Zeroizing Crank 335, as deSCribed, 
the vertical 1ever 365 being ia engagement With 
the inotch, 360 therein is also Irotated against 
the tension of its spring 368 in a, Clockwise direc 
tion, viewing Fig. 4, about its pivot) 366. Sulch 
Imovement of the lever 365, 1tesults in forWard 
imovement of the lever 355 through engagement 
of the 1ug 362 With the lever 365 and, the vertical 
Iug or finger 364 being in engagement With the 
pin 352 in the dog 6T CauSes release of the dog 
from its associated latich 66. - 

It may be desirable, however, to preserve tiotals 
already accumulated in the Iregister Wheels 35, in 
which case operation of the Zeroizing Crank 335, 
which causes return of the register Wheels to 2erO, 
would not be desirable. Therefore, additiolial 
ineans are provided for causing 1Telease of the 
dogs 6T from 1atches 66 when a, condition as Ipre 
wiously imentioned exists in the inachine. "ThiS 
means, however, has additional functions Which 
Will later be described in detail. A Irelease Key 
3 is located on the 1:ight hand Side of the Ima 
chine, viewing Fig. 1, and is prowided With a, Stei1 
32, Fig. 15, which is in engagement at its loWer 
end with a, lateral shelf 3T3 forned on a, Ilever 
indicated generally at 3T4 Which is Ipivotably 
mounted on a, stud 3T5. The 1ever 314 alSo haS 
formed thereon rearward and forWard Vertical 
arms 376 and 37T, Irespectively, joined together by 
Inorizontal connecting portions 3T8. A link 379 
forms a connection between the forward arm 3TT 
of the lever 3T4 and the arm 344 Which is imounted 
on the shaft; 343. Therefore, depreSSion of te 
lease key 3TI causes its stem 312 to engage the 
1ateral shelf 3T3 and 1rotate the 1ever 3T4 abott 
its pivot, 3T5 in a, counter-clockwise direction 
(Fig. 15) against the tension of its spring 381. 
Such rotation of the lever 3T4 catises tocking Of 
the shaft 343 through ink 379 and arm 344 With 
a, consequent release through mechaiSm just de 
scribed of any dogs 6T which have been eingaged 
by 1atiches 66 resulting in the Condition ealier 
deScribe. · - - . - - - - 
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, In the use of the machine to perform division, 
the.dividend is 1registered on the InUIrieral Wheels 
35 by depressing the digital keys 24 bearing the 
figures of the dividend and located in the de 
nominational orders 1tespectively correSponding 
to those of the digits in the dividend. The divi 
sion.key 30 || is thereafter depreSSed to its Set 
position Wherein it is Ireleasably locked. In 
1moving dowinWardly, the division Ikey 30 || 1To 
tates the Shaft) ||2| and thus ImoWes the pOSitiVe 
calculatiora control stop bars II 12 out of, aind the 
megative calculation control stop bars I 13 into, 
cooperative relationship With any digital Ikeys 24 
Which are subsequenty depressed. Consequletatily, 
the subsequent deptession of digital keyS Will Ire 
sult in the entry of the tens-complement of the 
value on the keys depreSSed in the 11its Order 
and the Inines-complement of the Valle on the 
keys depressed in each other order. 

IBeginning With the left-Imost Sight Opening 
150 (Fig. 1) Ireveaing a, digit of the dividend and 
proceeding to the Iright, a, InUIlber of digits of 
the dividend equal to the inuimber of digits in the 
divisor are compared in value With the divisor. 
If, olia the oine hand, Such digitS of the divideind, 
Considered as a, Inumber, aire equal tio Or greater 
tham the divisor, the finger tips are arrainged to 
contact the digital Ikeys 24 representing the Ire 
spective digits of the divisor in those left-imost 
dernominational orders, 11nless one or Imore of the 
digits in the divisor alte Ciphers, indicating a, 1ack 
of Walues in Sulch deinominational Order or OrdeIS 
of the divisor. If, on the other hand, Suich digits 
of the dividend, considered as a number, are 1ess 
than the divisol, the finger tipS, Similarly air 
1rainged, are shifted to the right a distance equal 
to that between adjacent collimins of digital keys 
24 to contact the digital keys Irepiresenting the 
respective digits of the divisor in the denomi 
inational orders Wherein the Second-ftoin-the 
left and rightWard-succeeding digits of the divi 
dend appear, uraless One or imore of the digits in 
the divisor ate Ciphers. The inger tips arear 
1ranged to contact a, ‘9’ key in each divisor, and 
mot to contact a digital key in any denominational 
order cortesponding to a, digit of 2ero Walue of 
thedivisor. 
With the finger tips So arrainged, the digital 

keys 24 1tepresenting the divisor are 1tepeatedly 
and Simultaneously depreSSed UIntil the inumber 
of depressions equals the Chainging leftimost fig 
ure appearing in the Sight opeinings I50 and 
thereafter UIntil the digital Walues, considered as 
a, 1aumber, appearing in the Sight opeinings 150 
of the denominational orders Wherein the digital 
keyS 1represeinting the devisor Weite depressed are 
1ess than the divisor. The finger tipsidentically 
arranged are then Shifted to the Iright a, distance 
equal to that between adjacent columns of digital 
keyS 24, and the digital keys Irepresenting the di 

" Wisor So displaced to the 1right are 1tepeatedily aind 

65 

70 

Simultaineously depressed until the 1number of 
depressions equalis the Changing figUIre appearing 
in the Sight opehing 158 imimediately to the Iright 
of the sight opening I50 Wherein, during the pre 
ceding imanipulation of the digital keys 24 Irep 
resenting the divisor, appeated the Changing 
Inumber, and until the digital VBlues, Considered 
as a, number, appearing in the Sight operningS 5 
of the denominational orders Wherein the digital 
keys representing the divisor Were depreSSed dur 
ing this Second manipulatioill of the digital keyS 
are less than the diviSOIT. The deSCribed key ima 
1nipulation and shifting of the divisor to the 1:ight 

75 are 1repeated until the divisor is shited tio the 
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right at Ileast sufficientily to bring its right-most 
digit into the same order as the right-most sight 
opening I50 revealing a digit of the original div 
idend.. The answer is then registered and is 
visiblethroughthe sight openings 150. 
. When the division key 28 is depressed, it Inot 
only conditions, as aiready described, the flus 
trated machine to add to the respective denomi 
Imational orders of the dividend the tens comple 
ment of any digital key thereafter depressed in 
the units order and the inines complement of any 
digital key thereafter depressed in each of any 
mumber of other denominational orders of the 
machine, butit also conditionsthe machine, when 
the digital keys representing the divisor extend 
to the units order, to add the respective com 
plements of Zero in each order, except the units 
order, to the Iright of the leftmost or highest 
order of the divisor Wherein mo digital key is 
depressed, and to add ‘10’ in the units order if 
Imokey is depressed therein; and, When the digital 
keys representing the divisor are Spaced to the 
1eft of the units order automatically toadd Inines 
(9s) in the respective orders, except the units 
order, to the 1tight of the lowest significant figure 
of the divisor; and to adid tern (10) in the UInits 
order to cause the carrying mechanism to add 
?orne, (1) in the dehominational Order in Which 
the digital Ikey representing the loWest Significant 
digit of the diVisor iS being depreSSed. 
After completion of a, 1problem of diWision in 

the above-described imataraer, Operation of the 
2eroizing crank 335 or the Irelease Ikey: 3TI Will 
cause release and return of the division key 301 
and the parts set thereby to Inormal position in 3 
which the Imachine is Set for additive actitatiorl. 

Thevertical 1ock lever 365, See Fig. 4, Served to 
1maintain the ‘division” control key 30 iTal de 
pressed position dulting a division Operatioia aild 
until released by the Zerozing Craink 335 Or Ire 
Heasekey 3. As the coliatrol Ikey 30 || is depressed 
the bottom surface of the Stern B8 eingages the 
angular surface of a projection 382 formed at 
theupper extremity of the lever 365. Contintled 
depression of the Ikey 30 I Will cause ClockWise 
movement of the lever 365 aboult its piVot 366 
agairist the tension of its spring 368 UIntil ithaS 
been completely depressed When the projection 
382 entets the 1ower aperture 385 in the key 301. 
Thus the Ikey 30f is locked in a, depreSSed pOSi 
tion until Ireleased by operation of the Zeroizirag 
crank 335or depression of Irelease Ikey 31II Which 
causes 1tocking of the shaft) 343. "The added?por 
tion 36 intermediate the endis of the lever 365 
being disposed in the inotch 360 of the Shaft) 343 
transmits movement of the shaft to the 1ever 365 
to remove projection 383 fron the aperture : 385 
allowing the lkey 30f to 1tise to its Inormal eleVat 
ed position uinder tenSion of Sping 38. A Ca11 
finger 383 formed on the Upper end of the leVer 
365-engages the stem, 88 of the key 301 When the 
projection 382 is removed from the aperture 385 
thereof, and acts to can the key 301 UpWardy ii 
there is any tendency for the key tio Stick Or bild. 
IMeansare alsoprovided for preventing depres 

sion of the ‘division’ controi key 30 || if the Ima 
chine has been conditioned for Subtraction by 
depression of the ‘minus’ Control key 86. ThiS 
means comprises a Vertical lug 386 (See Fig. 4) 
formed on the forward eXtiternity of the bar 92 
which is pivotally mounted on studs 283 and 283" 
extending through slots 284 and 284" in the pat 
ailel motion bar 89. Upon depression of key 86 
the bar 92 is moved rearwardly dule toits piVotal 
imounting in the parallel motion device thitis dis 
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posing the 1ug 386 beneath the stem, 83 of the 
key 301 and efectively preventing depression of 
the key until the subtractive operation has been 
completed and the keys 86 and 8Thave returned 
to normal elevated position alowing the parallel 
motion bar 89 and the bar 92 to return to their 
11Ornal position, asillustrated in Fig. 4. 
The bar 92 also serves to prevent depression 

of the “minus” control key 86 when the machine 
has been conditioned for division by depression 
of the ‘division” control key 3. When the di 
Vision control key 30f is depressed the stern 83 
thereof is in the path of the vertical 1ug 388 of 
the bar 92 and moverment thereof is efectively 
prevented. Due to the pivotal mounting of the 
bar 92 on the paralel motion device, the bar 89 
with Which the key 86 is in engagement-is-also 
1ocked against ful movement and the key86 is 
thus prevented fron being fully depressed. 
Prowision is made for preventing simititaneous 

depression of any of the digit control keys 24 
and control keys 86 or 30, and to prevent de 
pression of the contiolkeys 86or 301 subsequent 
to depression of the digit keys While they remain 
in a, , deptessed position. IMounted in the right 
arld 1eft; harld Support plates, 20 of the Imachine 
is a, trainsverse Irectangtlar Irock bar 38 ina Ving 
clinched thereon 1atch pieces 392, one for each 
denominationalorder of-keys. Each latch piece 
392 is prowided With a lower rearwardly extend 
ing portion 393 (Figs.2 and 21) adapted to eriter 
the aperture:85 of the “1”lkeys fot engageable 
1relationship With anchor-Shaped Iatiches or lock 
ing members 39), the ptirpose and function of 
Which is fully described in U.S. Letters Paternt 
No. -2,043,021. IBriefiy, Whein a, lkey is depiressed 
the adjacent, 1ocking members 390 (Fig. 2) are 
rocked into locking eingagement Witin the adja 
cent keys through the medium of the apertures 
85 insaid keys, causing the ipirogressive Irockilig 
of all the locking meimbersito locking engage 
ment with the keys, preventing depressien of any 
key UIntil the depressed Ikey Iaas rettrined to its 
normal position to release the 1ocking members, 
At; the left hand "Side of the anachilhe (VieWitag 
Fig. 1) there is prowided a, 1ongitudinal bar or 
link - 394 (FigS. 21 and 23) Which is piyotally 
connected at the front of the 1machine to an arim 
392" prowided in the overfloworder. The link 
394extends rearwardly and terminates in a de 
pending portion 395 in Which is cut a horizontal 
key-hole slot) 396 Within which is disposed a pita 
39T (Fig. 22) fixed on the left hand support plate 
20tio Support the itear end of the link 39. The 
slot 396permits longitidinal novement of the 
link394 for a purposeto be presently explained, 
Disposed between the top and intermediate plates 
of the keyboard unit 25 adjacerat and to-the-rear 
of the ‘rninlis” control key 86 · and ‘division’ 
control key 301 are brackets 399 prowided with 
ears 398whichserve as bearings for pivot studs 
401. Mounted for pivotal inovermentabout studs 
401 at theirupper ends arevertical guidearms 
402 and 403 Which ate Corainected at their lower 
extremities by a, pin 44 Which is disposed in 
inotches 405 cut in the link 394. The Vertical 
guide arms 403 are prowided With forWard eX 
ternsions' 406 in alighiment With and adapted ·tio 
enter the Upper or loWer apertuires 285, 385 in 
the keys 86 and 30f 1espectively tpon forward 
Imoverment of the link 394 as ShoWin in IFig. 21. 
ForWard - inioveraherat) - of the link 394 is ad Com 
plished by depression of a digital control Ikey24 
which catises-1rocking imoverment of the 1ocking 
1members 390 which in turn is Coriamunicated to 
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the latch pieces 392 which are clinched to the 
1Tectaingular rock ba): 39, IRotational movement 
of the bar 39 in a, counter-clockWise direction 
(Viewing Fig. 21) is transmitted through artm 
392" to the longitudinal link: 394 thus dispoSing 
the forWard extensions 406 of the guide arimS 
403 in the 1ower apertures 285, 385 of the Ikeys 
86 and 30 respectively. In this 1manner, de 
pression of either of the calculation Control keyS 
86 on 30 is efectively prevented While a, digital 
control Ikey is in depressed position. It Will be 
apparent, also, from the foregoing descitiption 
that Sirmultaneous depression of a, Calculation 
control Ikey 86 or 30f and a digita1 control Ikey 
24 is also effectively prevented. 
Mounted on the rectangular bar 391 at the 

1right hand side of the machine, viewitag Fig. 1, 
is a depending arm 408 (Figs. 16 and 18). At its 
Iower extremity the arm 408 is Iprovided with 
an elongated aperture 409 into Which eXtendS B, 
pin 4f which is fixed in the upper end of a, 1ever 
12, "The lever 412 is mounted for Irotational 

movement intermediate its ends upon the trans 
verse shaft; 43 and has a, 1pin 414 fixed in its loWer 
extremity in engagement with a hook portion 415 
forhed on an arm 416. The arm 416 is part Of 
a, two-armed paw 4IT 1mounted for Irotational 
movennent on a, stud 418 fixed in the loWel eX 
tremity of a, depending arm 421 formed On a, bell 
crank 1ever 49 Which is also Irotatably imounted 
on thetransverseshaft 43. Rotational Imoverment 
of the 1ever 49 in a, counter-clockwise direction 
is Iimited by engagement of the arm 42I With 
a transverse Shaft 401. 
Mounted in the arm 42I of the bell Craink lever 

49 is a, 1imit stud 410 Which is inotrinally in er1 
gagement with the forward edge of the IOWer 
portion of the lever 412 and prevents clockWise 
movement of the bell crank 1ever 4191relative to 
the lever 42, or counter-clockwise Imovement of 
the Iever 42 relative to the bell crank 1ever 49. 
The pawl 47 is also provided With a, 1oWer airin 
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22 having a, beveled or angular portion 23. 
Another bell crank: 1ever 424 mounted on the 
transwerse Shaft 33 is prowided With a, forWairdly 
exteinding arm 426 having a pin 42T 11ounted in 
its end Which is adapted to engage the aingUlair 
portion 423 of the arm 422 and Irock the pawl 
IT in a, Counter-clockwise direction against the 

tension of its spring 430 out of engagement Witin 
pin 44 in the lower extremity of the 1ever 412. 
The bell Crank lever 424 is also prowided With a, 
Vertical Brm 428 Which is articulately Contnectied 
to a, 1ihl: 29. "The link 429 (Fig, 15) extends 
1tearWardly and is Coninected to a, depeinding airi1 
A3f forimed oin a, Cam lever 432 Which is 1tigidly 
Imounted on the transwerse Irock shaft; I0II on 
Whicia lock atians: 108 ate also 11nounted. The 
Iever 432 has formed on its upper extremity a 
Cam SUrface 433 in eingagement With Which is 8, 
Iroll A34 110UInted in the lower portion of the Ver 
tiCal aril, 316 of the leVer 314, As earlier ex 
plailed, the leVer 314 is also prowided With a, 1at 
etal Shelf 33 in engagement With the stem 372 
of the release Ikey 31. 
AlSo Imounted on the shaft; 43 adjacent and to 

the left of leVer 412 (WieWing Fig, 17) is another 
bell craink lever 435 prowided With arms 436 and 
3. The arm 43T is articulately Connected to 

a, irearWairdly eXtending link 438 Which is Corn 
11ectied 1Tea:Wardly to an upright Cam arm 39 
fixedly imouinted on the transverse Irock shaft 
38. Pivoted to the forward extremity of the arin 
36 is a Ipawl 4 Which is provided with a down 

Wardly extendingaim 442, a, Tearwardly extending 

45 

50 

55 

60 

65 

70 

75 

22 
arr1 443 and an upWardly extending arm 4M4. 
The paWil is inornally tirged in a, counter-clock 
Wise ditection (Wiewing IFig. 16) by a spring 445, 
and Stich 11OVeiment is linited by engagement of 
arian With a pin 3 Secured to an intermediate 
fraine plate When in the position of Fig. 16, and 
by eagagerient of arl 442 with a pin 47 whem 
the paWil is in the position of Fig, 18. The above 
1entioned mechamism comprises the means for 
interlocking the Watious control means and digit 
Keys to preVent inis-operation of the same while 
petiOITaing the Warious forms of calculation. 
AISO, provision has been Imade for causing re 

1ease Of the digit control keys from depressed 
90Sition in the event that an error has been made 
in Setting up the Subtrahend on the keys after 
depression of the “minus” key preparatory to a 
Slibiractive Operation. If an errorhas been made, 
iOWeVer, by inadvertently depressing a key other 
thain Che teoresentinga figure of the subtrahend, 
ttle Irelease key 3I Will cause the release of the 
depreSSed digit Contitol Ikeys so that the correct 
keys Imay be deptessed. Depression of the re 
1ease Key 3 calises its stem 372 to engage the 
Shelf 33 and to Irotate the lever 374 in a counter 
ClockWise direction (Fig. 15) above its piyot stud 
35. Rotation of the lever 374 causes the 1roll 
43 fixed in the 1ower end thereof to contact the 
Cam striace 33 and, through the cam 1ever 432, 
to Irotate the shaft; f in a counter-clockwise di. 
Tection father tham it has been Irotated by de 
preSSion of the ‘Ininus” key 86. Such farther 
Totation of the shaft BT causes the lugs 09 
foriled On the lock arms I08 to ride farther 
dOWE1 the face of the lugs IIf and thus force 
eleVation of the hooks 3 from positions in prox 
inity to the toothed wheels T3. Simultaneousty, 
through mechanism eatier described, the shaft 
343 is Irotated in a clockwise direction to cause 
ITelease of the dogS 8 from the latches 66ira each 
?rdie in Which a, Ikey has been depressed thereby 
allOWillag the keys 2 to Irise to their normal ele 
Wated position. -- 
AS eallier deSCItibed, after depression of the 

‘ilinus” Control Ikey 86 any digital control Ikeys 
SlibSequentily depressed Will be maintained in a 
depireSSed pOSition ditle to eingagement of the 
latiches 36 With the dogs 87 and due to engage 
Iment of the lock altins 33 with the lugs of 
the Cltitch hooks 58 Which prevent engagement 
of the Clutch hooks 8 With the toothed wheels 73 
SO that the latches 66 ate hot disengaged from 
the dogs by the pins TI thereby to maintain 
the parallel Inotion bat 48 and associated parts 
in CiepteSSed position. Depression of the “minus' 
COratiTol key 83 CauSes, as earlier described, coun 
ter-ClockWise Irotation of the shaft; IGTI to cause 
the lock atins l08 to engage the lugs I of the 
Clutch hooks 58. Rotary Iaovement of the shaft 

is tranSinitted to the bell crank 1ever 24 
by HilealinS Of the link 39 through the cam leyer 
432 arld the dependingairm 43, suficient tocatise 
disengagerment of the pawl arm 46 from the pin 
4 fixed in the loWeir end of the 1ever 42. 

IDepression of the 1release key 3Ti, see Eig, 15, 
and the COInSequent colInter-clockwise imovernetat 
Of the Cail leVer 432 also causes forward move 
Iment of the link 429 through its connection with 
the depeinding arm 31. The forward extremity 
Of the link 429 being coninected with the arn 
428 of bell-Cranklever 424, the lever is rotated in 
a, ClockWise direction and through its arm 26 
and Ipin 2 mounted in the extremity thereof 
Cases Ino further Irotation of two-armed pawl 
417 Wiligh Was previousily rocked upon depression 
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439 and ink 438, counter-clockwise rotation of 
the bell Crank Iever 435 causing the free end of 
the pawl arm 443 to contact the piral 45| and Iro 
tate the lever 42 Counter-clockwise about its 
pivot Shaft 43 UIntil at the limit of Irotational 
Imovement of the bell-Crank lever the pa Wil arm 
44 strikes the pin 446 fixed to the intermediate 
frame plate, 1tocking the pawl 44|| in a, Clockwise 
direction out of engagement with the pin 45{. 
SUIClh Courater-clockWise ImoVerment), of the leVel: 
4||2 is tranSmitted to the 1tock bar 39 through 
arm 408. It is here pointed out that the arm 
443 of the paWil 44I in the 10OSition of Fig. 18 is 
inot in Contact With the pin 45 of the lever 42. 
Therefore, When the ‘equals” Control key 8T is 
being Ireleased and the Shaft I38 is turning in a 
Counter-ClockWise direction during the 1telease of 
the digit keys 24, as explained, the Shaft; 138 is 
perfectily fitee to Irotate UIntil the point of the arm 
443 of the pa Wil 44|| Contacts the pin 45|. "This 
distance between the point of the arm 443 and 
the pin 45| is Imade Sufficientily great to alloW 
the Shaft; 38 to Irotate a, distance sulch that When 
the pin I4 on the link 55 is releasing the parallel 
Imotion device, the fingers, 82 of the bar 81 (Fig. 
2) leave the Slots 85 (Figs. 9 and 10) in the key 
Stems 4T of the digit Ikeys 24, Whereupon the key 
Spitings 38 Will elevate the digit keys to 1mormal 
position. This releasing of the digit keys is 
timed to occur before the arm 443 of the pawl 
44|| stitikes the pin 451, and thereafter the pin 
45| and the leVer 412 are free to be ImoWed since 
the latich pieces 392 Can Inow Irock the anchor 
Shaped latches 390. "The rocking of the bar 39|| 
CauseS 1TeatWard Inoverment of the 1ongitudinal 
link 394 to 1teimove the 1atches 406 from the upper 
aperture 285 in the ‘minus” Control key stem 88 
and from the lower aperture 385 in the stem, 88 
of the ‘division’ control key 30I. Simultane 
ousity, the bar 92 is moved forwardly, since the 
stern 88 of ‘equals’ Ikey 8T 1rises from the path of 
lug 93, Fig. 4, and the lower aperture 285 in the 
stem 88 of the control key 86 is freed from the 
tooth 9 alloWing the key 86 to Irise. As the 
‘equals’ control key 8T was being depressed the 
bell Cranklever 419 Was moWed to the position of 
Fig. 18 by the cam edge440 of the cam arm 439 
acting on the Iroller 420. Simultaneously, in the 
Imanner prewiously explained, the leVer I28 (Fig. 
4) 1tocked the pa Wil 98 to disengage its arm 99 
from the pin 05 of the arm 06 to permit the 
Shaft I0II to be Irotated Clockwise by its Spring 
| 0 (Fig. 3). The arm 43I of the Cam, 1eVer 432 
(Fig. 15) 1moves the link 429 1tearwardly there 
by turning the bell craink 1ever 424 counter 
ClockWise to 1move the pin 42Tout of engagerment 
With the end of the arm 422 of the pawl 4IT to 
permit the spring 430 (Fig. 18) to turia the paw) 
ClockWise about its piyot stud 48 so that the 
hook Iportion 45 of the pawl arm 46 re-engages 
With the pin 414 on thelower end of theleWer 42. 
Upon release of the ‘eguals’ control Ikey 8T, the 
C81m ath1 439 1rotates Counter-clockwise With the 
Shaft; I38, as eXplained, So that the Cam edge 
440 moves IrearWardly from under the Iroller 420 
before the end of the pawl arm 443 contacts the 
pin 45|. "Thereafter the lever 412 is Irotated 
Couinter-Clockwise and its 10Wer arm acting Upon 
the pin 40 turns the bell Cranklever 419 counter 
clockwise to Cause the Iroller 420 to swing down 
Wardly while the cam.edge 440 is still moving 
1rearWardily and So a Voids obstructing the Imotion 
of the Irollet 420. "The 11nachine is thus BUItio 
1matically 1teconditioned for additive actuation 
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26 
when the Subtractive Calculation has been Com 
pleted. - - 

As earlier described, the digital control Ikeys 
24 are locked against Simultaneous depression 
with the ‘division” control key 30 || until the 
controlkey 30 has been fully depressed, in which 
position it is, Imaintained UIntil Ireleased by the 
1telease key 3TI or Zeroizing Crank 335. 
The “division” control key 301, as earlier de 

SCribed, is imaintained in a, depreSSed position by 
1means of the projection 382 formed on the upper 
extremity of the lever 385 entering the 1ower 
aperture 385 in the stem, 88 of the key 30, Where 
it is 1maintained UInder tension of Spring 368. 
IRocking of the Shaft; 343 by operation of the 1te 
lease key 31|| OI Zeroizing Crank 335 Catises the 
lever 365 to Irelease the Ikey 30 || as earlier ex 
plained. Operation of the 1telease key 3TI or 
2eroizing Crank 335 is also utilized to remoWe the 
1atch 406 (Eig, 21) frohn the Upper aperture 385 
in the “division’ Ikey 30 so that it will ofer Ino 
resistance to the Irising of the Ikey 30f. Depres 
sion of the Irelease Ikey 3TI or forward Imovement 
of the 2eroizing Crank 335 Iresults in forward 
Imovement, to the Iright WieWing FigS. 16 and 18, 
of the link 345. The Cam Surface 413 in engage 
11ment With the 1toll 420 in the arm 425 of the lbell 
Crank: 1ever 49 Causes the bell Crank lever to be 
rotated about its pivot shaft) 43 in a, counter 
Clockwise direction. "The Shaft; f0T Iaot haVing 
beera previously Irocked, the arm 426 and pin 42T 
in the bel Crank lever 424 aire in the approximate 
position of Fig. 16 and the arm 416 of the pawl 
4T is mot disengaged from the pin 414 in the 
10We: end of the leWet 42 before Irot3tion of the 
bell Crank 1ever 419 oCCurs as just desCribed. At 
the start of the operation of the Ireleaselkey 3TI o" 
the Zeroizing Crank 33 the Shaft) 107 begins to 
1rotate counter-clockwise and to move the Ipin 
427 downwardly toward the beveled edge 423 of 
the arm 422 of the p3 Wil 4T, as preViously eX 
plained. Simultaneousity, in the manner just 
described, the levers 412 and 419 and the pawl 
4IT begin to turn Counter-clockwise about the 
shaft; 43, thereby Iremoving the beVeled edge 423 
from the path of the downWard movement of the 
pin 42T so that during this operation the 1pira 421 
does not cause disengagerment of the Ipawl 4T 
from the pin 44. "Therefore, Irotational move 
ment of the bell-Crank 1ever 49 is Coliamuni 
Cated to the 1ever 412 Which, through the arm 
408, transmits the Imovement to the tramSWerSe 
1tock bar 39, which is Irocked in a, clockWise di 
1rection. Such moverment of the bar 39|| CauSeS 
1rearward Imovement of the longitudinal link 394 
and the 1temoyal of the latches 406 froirl the loWe: 
and upper apertures 385 and 285 of the control 
keys 30 and 86, 1respectively. 

IEXcept when the machine Ihas been Conditioned 
for subtraction, depression of the Irelease Ikey 
13 or operation of the Zeroizing crank 335 ef 
fects rocking of the bell Crank Iever 49 in a 
counter-clockwise direction When the Can edge 
|3 of the link 345 strikes the Iroll 420 1moulated 

in the arm 425 of the bell-Crank leVer 419. "This 
rocking movement of the lever 49 is commUInt 
cated to the 1ever 42 through the imedium of 
the paw147, the arm 46 of Which is in engage 
1ment with the pin 414 in the 1ower eXtremity of 
the Iever 2. When the bell-crank Hever 419 
is rocked, the pawl 4T is moved to the Iright 
(viewing Fig. 16) and the tail portion 422 there 
of is removed from the path of Imoverment of the 

75 pin 421 when the bell-crank 1ever 424 is al80 
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1tocked in a, clockWise direction-by depression of 
the 1telease key 3T or operation of the Zeroizing 
Citaink 335 Except When ther 1machineris con 
ditioned for subtraction, therefore; the paWI4IT 
is Inot disengaged from the lever·42 and oper 
ation of the Irelease key 3I orroperation of the 
2eiroizing CTaink 335 Vill effect ClockWise rocking 
ImoVerment of the rectangulairbar 391; Stich 
ImaOVerineint of therbal 39 || "Causes reaTWard_move 
Innerat of the link 394Tand-removal of latches-406 
fromithe apertures, 285 and"385 of the Caliculai 
tion controlkeys 36and: 30f, 1respectively: 

It is thought that therinvention and its rat 
tendaint-advantages Will.be understiood fromithe 
foregoing deSCription, and it" Will ber apparent 
that TVBitioUS Changes Imaybe Imaide in therformi; 
ConStruction andarraingement of therparts With 
out departing from the spiritrand-scope-of-the 
iivention or sacrificing alI of its materiai ad 
Valintages, the forin heteinbefore described and: 
illustrated in the-drawings being merely a pre 
iferred embodihinent thereof 

?"Clain : 
1. In a, Calculating machine haVing a plutality 

of Ordinal Colurnins of digit keys, .a, multi-dé 
Imorminational : 1tegister, a, Imaulti-denorminational 
Iregister. actUlatior having, denominational ele 
1aileintSeach of Which is responsive to one ordinal 
Columin of digit Ikeys, Stops to limit the Imaximum 
Imotion of eachelement of the Iregister actuatort 
tio. Inine lunits except the.loWest demormitnational 
eler.1eht Which Imay haye a, 1maximummotion of 
ten units, ordinal digit)'stops individtlally Con 
ttolled by the associated columins, of digitTikeys 
to lianit the Iniotion of the alSSOCiated elerments 
of the 1tegister actuator Whemintercepted-by the 
depressed digiti-keyS, 1mormally ineffective tens 
Complementary digit Stops associated With the 
loWest denoininational. element of the Iregister 
actuator, and inormallyineffectiverordinal Inines 
Complementaly digit Stops associated With al 
Othet dernominational eleiments of the 1register 
actuatiot that are responsive to a, columin of digit 
lkeys; 1mormally inoperative imeans forcausing the 
progreSSive operation of ail denominational ele 
Iments of the Iregister actuatior inot operatedin 
1response to digitikeys to theright of the highest 
dernorminational·element that is operatedin Te 
Sponse to Saiddigit-keys a division?controlkey, 
Imeaths operable by Said division Contitolkey for 
rendering Said digit Stops : inefective aind for 
Ireradering efective theireSpective Complemeth 
tary digit Stops, aid means operable by Saiddi+ 
Wision controlkey forbitingingSaidinormallyin 
operative means into operative relationship With 
Said 1tegister actuator for actuation in 1eSponse 
to Subsequleint depression of any of Said · digit 
keys, Whereby to CalSethercomplementary Valles 
of the keys Simultaineously depressed t0 be. 1e 
sponsively entered intio Said1register and to enter 
‘10’ in the loWest dernorminatiornal. Order Of the 
1register if no key Was: depressed in, the. Iowest 
Ordinal, Collimil.of digit.lkeyS. aind to einter, ‘9's’ 
inallother denominational orders Where Ino Ikeys 
are depressed prowided Such, orders are to. the 
1right of the highest order in Which a, key Was de 
pleSSed. 
2. Iral a, Calctillating, 11aChilhe ha Vingra plitraity 

of oldinal Coluilins of digit keys, a Imulti-de 
Imoiminational 1register, and a, SeitieSTof dernomina 
tional tegister actulatiot elements each respon 
SiWe to-olle O1 dial Columin of digitikeys; a, con 
trolkey, Iaormally inoperativeroverlappingrimem 
berS, each operable in response tooperation ofta 
particulair oine of Said series of denominational 
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registeractuatorelements Wheria in operative re 
1ationshiptherewith andeach having· an over 
lapping portion exteinding into the neXt lower 
dernominationalorder for CatiSilig theoperation 
of the inext-adjacent IregiSter actulatior element 
therein, Whereby Whernoperatedeach Said imerm 
berisradapteditio cause-theoperation of the inext 
adjacent one of Said OVerlapping imembers to 
theright thereof tor Cause the operation of eaCh 
1Tegister acttlator elernent inot operated in Ire 
Sponse toadigit key-totherright of the leftimost 
deinlorainational.element of StlCh tegister actual 
t01 elemaents asairesimultaileolisly operated te 
SponSivetorepeateddepressionSof the digit keyS, 
ald imilealins operable by Said control : Key for 
bringingSaid Inormallyinoperatiye members into 
Operativerelationship With theregister actuator 
elemeints and Imaintaining the Same therein dulr 
iag SUlbsequent 1tepeated depreSSiOIns of the digit 
keyS: 

3: Ima calculating Imachine having a, 1plurality 
Of Ordinal Colurians of digit,keys opeltable fol 
enteiting Valles in division calculations, a, 1multi 
dernominational register, a, 1tegister acttlator Com 
priSinga-SerieSof deinomialational elerleints eaCh 
operable 1responSiWely to the keys of one ordinal 
Coltialin, . OOWer. 11aleanS, Oldinal Ikey-Operated 
inealiaS fol Comilecting Said p0Wer 11eans and Said 
1registet actuator elements, ordinal digit stops 
Which Inorrinally.lianit the Innotion of CorreSpoind 
iig deinorminational eleimetatSof the:IregiSter alC 
ttlatior according, to the Values of the, digit keys 
dep1 eSSed, aild. otdinal. Complementary digit 
stops; a division-control key, 1means operable by 
Said division contiolkey for. moving Said digit 
stops. ?tt of Coopetative. 1relationship With Said 
digit keys and for. 1moviag.Said Complementary 
digit, Stops itltio Such. COoperatiVe IreationShip 
therewith, normaally inoperative, 1means compris 
ing a_Series of titains-ordinal overlapping leVers 
ImoWabletio.opetatiVerelationship With 1Tespect to 
the key-operatedimeals of al adjacent orders 
fol Operation.thereby to CauSe the operation of 
Said Iregister.actulatior elerments in al denomina 
tional orders in Which Ino keys have been de 
pressed_loWer thara. the highest denominational 
ordet Which is, IreSponSiWely operated, by Said 
keys, and ineaIns operable by Said division con 
titolkey for bringing.Said last Imeans into oper 
ative Irelationship With Said.key-operated means, 
Whereby the trans-ordinal overlapping leVers to 
the Iright of the highest denominational actua 
tor element Which is. operated in IreSponse to 
the digit.keys Will progressively operate all of 
SUlch loWer der1ominational orders of the Ikey 
Operated meaIS to catiSeoperation of the asso 
ciatedregister.actuator elements responsively to 
the highest order digit key operated When re 
peatedily eltering the Complement of the. divisor 
ii diviSion calictilations: 

4: II a Calctlating Imachine having akeyboard 
With Coluinins of digit keys, a multi-denomina 
tionalacCurintlator, a multi-denominational ac 
CUIntlatoractuator having denominational ele 
11entS, each Opetable in respoinse to a, columm of 
Said keyS, stops to 1irmit the, 1maximum motion 
ofeach dehorininational'element of the accumu 
Iator actulator to inine units except the lowest 
derlorminational elerment Which Imay have a max 
inUI 1otion of ter1 units, ordinal digit stops 
Which linit the motion of the elements of the 
aCCLI1LIllator actuatoraccordingto the digit Val 
UIeSTSet Up orithe keyboard, tens-complementary 
digit StopS aSSociated With the lowest denomi 
Imational elernent of the acctimulator actuator, 
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deptessed position dulting Stabsequient repeated 
depressions of Said digit keys, 1mealis opetable 
by Said Cohtrol key fo bringiag Said inoinally 
inoperative OVerlapping imenbers intio operatiVe 
1elationship With the iregiste actitatior elerients 
for Opetation in, 1reSpolase to Stbseguleint repe3ted 
key-IIeSpoinSiWe actulations of the latter, aind 
Imealias for linlatiching Said contiol key laticlaing 
ITle S. 

10. In a, CalCulating ImaChine ha Wing a, plul 
1Tality of Ordinal Coluinins of digit keys, 8, imulti 
dellorminatioinal register, 3, Series of deliaomina 
tional tegister BCtuatiot elements each tesponsive 
tio oine Ordinal Coluilin of digit keyS, stops to 
limit the Imaximum Imotion of e3Oh deinoinina 
tional eleilent of the Iregister actulator to inime 
UIllits eXCept the loWest denomminational element, 
Whi3h, 11ay inave a, Imaximulim Imotion of tein units 
Wileia SUICh Inotion is inot limited by other imeans, 
ordinal digit stops individually Controlled by the 
aSSOCiated Columins of digit keys to limit the mo 
tioin of the aSSociated Iregistet actitatiot elements 
aCCording to the Walues of the digit Ikeys de 
pteSSed, inotmally imefective teins-Complementary 
digit Stops aSSOCiated With thle loWest denomina 
tional 1:egiStel actuatiot element, and inormaliy 
inefective ordinal Inines-complementaity digit 
StopSaSSociated With the other Iregister actuator 
eleileintS; 1101:Imally inoperative overlapping 
ineimberS fol CaulSing the operatioin of all register 
actulator elements mot operated in response to 
digit lkeys to the Iright of the leftmost denomin 
ational elemeint of Suich 1tegistel actuator ele 
Imilents as ate Simultaneously operated responsive 
tiO 1epeated depitessions of Said digit lkeys, a, con 
tiol key, latiching Inneans for holding Said Con 
tiol key in depressed position during subse 
Clleint Irepeated depressions of said digit lkeys, 
111ealS Operable by Said Control Ikey for render 
ing Said digit Stops ineffective and for render 
ing efective their Irespective complementary 
digit StopS, 1means operable by said control key 
iOI bitinging Said inormally inoperative over 
lapping 11embets intio operative 1relationship With 
the denoininational register actuator elements 
or Operation in tesponse to subsequent repeated 
Key-teSpoinsive actuations of the latter Whereby 
the Complerment of the Value represented by the 
O1 dinal digit keys Simultaneously depressed is 
1eSpOlSiWely entered into Said 1register, and means 
iOI UlatiCling Said Controlkey latching imeans to 
1eturin Said digit Stops and Complementary digit 
StopSaind Said Inornally inoperative overlapping 
11emberS to theit Inormal positions. 

11. In a Calculating Imachine having a plurality 
Of Ordinal ColumIns of digit keys, a, 1multi-denom 
inational Iregister and a, imulti-denominational 
1Tegister aCituatior haVing denominational ele 
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ments each of which is responsive to an ordinal 
Columin of digitikeys; a division Control Ikey, and 
Inorinally inoperative overiapping levers inter 
100Sed 1:eSpectiVely betWeen adjacent ones of Said 
deinoininational elerments and jointy Condition 
able by Said division controlkey for repeated in 
diVidual opetation in 1tespoinse to Subsequent 
1Tepeated key-responsive actuations of theit in 
dividually associated higher denominational ele 
Iments of Saidt Tegister actuator to efect actua 
tion of theirindividually associated lower denom 
inational elerments of the 1tegister actuator, the 
OVerlapping relationship of Said levers being 
SUICh as to efect progressive actuation of all Said 
leVers to the Iright of the 1eftmost said lever op 
erated in Iresponseto Irepeated depression of the 
digit Keys representing the value of a divisor. 

12. In a Calculating machine having a, plu 
tality of Ordinal Columns of digit keys, a multi 
denOrininational Iregister, a, 1multi-denominational 
1egister actuator having denominational ele 
11entS each of which is 1responsive to an ordinal 
Columin of digit Ikeys, a, subtraction control key, 
and Inornally inoperative means conditionable 
by Said Subtractioin control Ikey to cause a single 
autionatic actuation of all of said actuator ele 
11eintS Inot actuated under the control of de 
pressed digit keys representing a, subtrahend: a 
division Control key, and mormally inoperative 
OVerlapping ineribers interposed Irespectively be 
tWeen adjacent ones of Said actuator elements 
aind jointily Conditionable by said division con 
trol key for Irepeated individual opetation by 
Subsequent repeated key-responsive actuations 
Of their irldividially associated higher denom 
inational elernents of said register actuator to 
efect actillation of all those actuatiot elerments 
11Ot operated in Iresponse to digit keys to the 
1ight Of the leftmost said element that is oper 
ated in 1responsetio depression of digitlkeys repre 
Seinting a, divisor. 
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