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UNITED STATEs PATENT oFFIcE 
WAITER, J. IPASINs?I, oF DETRoIT, IMICEIGAIN, ASSIGNOR EO 3TBBo?G?s AIDIDINTG 

IMACHINE COMIPANY, OE IEEROI, MICETIGAN, A C0RPCR ION GE IMICHIGAIN 
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Application filed ruity , 1928. 8eia Ro. 289865. 
Thisinvention relatesto an automatic cäll 

culator, that is, to a key-responsive calcula 
tor in Which the operations take place atito 
Imatically when the operator depresses he 

5 amolint keysto enteritems in the machine, 
Calculating machines may be divided 

roughly into two classes, namely, key-set and 
key-driven machines. The key-set Imachines 
are those in which the amount keys Bre 

10 first depressed after which the machine is 
given one or more strokes of operation by 
hand orpower to efecticalculations. "Ilhe Ine 
cessity for operating the machine after de 
pressing the amount keys slows up the W70 

15 considerably and it is desirable to avoid his 
if possible, Key-driven Imachines are those 
in which the calculating machine Inechanism 
isactuated by depression of the amount keys. 
Operation of the machine after depression 
of the amount keys is avoided in the te7 
driven machines, but certain other dificulties 
areencounteredi. IPorexample, the amount of 
forcerequired to depressitheikeysisincreased, 
keys of diferent denominations Inust be de 
pressed diferent distances,keys of high de 
morminations require more pressure than 107 
er denominations, and, unless provision is 
made for preventing it, errors Imay 0ccir 
through partial depression of a key or be 
causeakey has been depressed before being 
allowed to fully restore to Inormal, 
The present invention has been designed 

to eliminate the objectionable eaures o 
both the above types, thatis, to Imake it tin 
necessary to give the calculating Filachine a 
stroke or strokes of operation after an iteml 
has been entered on the amount Ikeys and to 
ayoid makingit Inecessary to actiate the cal· 
culating mechanism by the depression of the 
keys. This result is accomplished by a Inowel 
Constriction which Will be hereinafter de? 
soribed in detail. 

"The general object of the invention is o 
prowide an improved autionatic calctilaor. 
A more particular object is to prowide a 

motor driven calculator which will operate 
alit0matically When the amount keys Bre de 
pressed to enter an item in the inachine, he 
mechanism for each key operating alitomai 

P callyassoon asthatikeyis depressed, 
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A still further object is to prowide a ma 
chine of this type in which the motor used 
to dive he inechanism ismot Ireguired to Tun 
continuously but is se into operation only 
When ami operation ofhe Imachimeis reguired. 55 
Cthe objects and ad7antages of the inven 

ion Will appear from the specification and 
dra Wings. 
An embodiment of the invention is sho7m 

in e accompanying drawings in which - 66 
igire I is a lan view of the machine 

showin the banis of amount Ikeys and the 
general appearance of the op of the Ima 
Chine. - 

g, 2is a sectional side elevation showing 65 
he parts in Inormai position with the amoun 
keys Indepressed. 

ig. 8is a detailed sectional front elevation 
ofone of the anounkeys. 

ig is a detail of the bottomend of one 
o eamount Heys and a portion of one of 
the bars operated hereby. 

g, is a persective view of a portion 
of the inechanism 3 &he rear of the machine 
Showing the Darts in Inormal condition, 5 

IRig. 6is a sectional side elevation of a por 
tion of the rear of he machine showing he 
Parts in he position hey occupy when he 
"8" key has been depressed. 

Fig. is a View7 siniar to Fig. 6 showing 
he pars in he position they occupy when 
the ctor sto) bal has been indexed by 
he "8" tey andie motor, the parts being n he gosition iney occupy jtust before the 
bar is eleased fon &he motor drive. 

ig. 8 is a View7 simailar to Rig. 7 shoing 
le Posion of the Darts immediaely after 
he "8"Eey haseen restored to mormal and 
he stio bar Feleased from the motor and 
before thebarand associated partshave been 
etrined o Illonal. 

ig. 9 i88 View simailar to Rig. 6 showing 
the condition of the parts when the "8"Irey 
isteld depressed, 

Fig. 10 is a plai Vie7 showing principally 
he Inotor driving Inechamism for the Ima). 
Chine. 
Ig, is a side eie7ation showing the can 

Cellinginechanism, Hegatsbeingin mormai 
coltiliol, 
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Figs. 12,13 and 14 aresections of a portion 
of the cancelling mechanism showing the 
partsindiferent positions, the sectionsbeing 
taken on the line 12-12 of IRig. 11. 
Fig. 15 is a detail side elevation of the 

key mechanism, the parts being in 
mormal condition. 

Fig. 16is a side elevation of the Cangelling 
mechanism with the Iparts in operated Posi 
tion. - 

Fig.17isa detailsideelevation of a portion 
of the cancelling mechanismillustrated in 
IRig. 16. 

ig. 18is a detail side elevation of the kgy 
locking mechanism with the parts Shown in 
locking condition. 
The invention is shown incorporated in a 

IBurroughscalculator of the type discl0sed 
im Hortion Patents Nos. 1016,501, 1,156,600 
and 1326,504 and, while it isillustrated as 
applied to a machine of thistype, itis to be 
understood that it is mot limited to such a 

30 

Imachine but may be applied to or inCorp0 
rated in other makes of CalculatorS. 

ATayoni 

The calculator includes a plurality of 
banks of amount Ikeys 10, one bank being 
illustratedin Fig. 2 where the keys re num 
bered from 1 to9 inclusive, the complemental 
numbersalsobeinginscribed on the key t008 
as shown in Fig. 1. IEachkey has a stem, 11 
projecting through a top keyboad Plate 12 
anda botiom guideplate 13, in wich Ipltes 
the key isslidablymounted, IEagh stemias 
alateral stop 14, one of said stopsbeingillus 
trated indetailin Fig. 3. IEachkeyis urged 
upwardly by a spring 15 suchas shoWin for 

30 

35 

the “9”key in Fig. 2 and each may be.de 
against the tension of its, sping) he stops14 projectintoslots 16 (Hig.3)in 

artition plates 17 which acts to guide the 
? and to limit their movement in both 
directions. These Ikeys serve, in the Wel 
known Burroughs key-driven Calcultor, to 
operate the calculating meghamism, but, in 

present invention, the keys.do mot, ?p 
erate the mechanism. Instead the key stops 
14 serve to diferentially arrest the movement 
of stop bars that aremoved against them? 

Diarenizi neoinlin 
Stop bars 20 are prowided for each.y 

bank,said bars having projections 21.wh 
are mumbered from 1to 8, inclusive in Hig. 
2 toindicate the stops that correspond t0 the 
respective keys of the bank illustrated? 
Theseprojections are spaced along each st9P 
bar sothat, as the baris moved forWard, t 

65 

stop corresponding tg a Partic key Will 
engage thestop 14 of said key if the key is 
depressed and thereby ?rrest te stop ba 
ina position corresponding to the Walue of 
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the Ikey depressed. The projections 21 are 
spaced apart farther than the distance be 
tween the key stenus and, in order to yoid 
interference, each bar 20 is shaped asillus 
trated in Pig. 2. This positions some of 
the projections below the level of the Ikey 
stops14, such, for example, as the “5” and 
“6”projections which are below the range of 
movement of the stops14 of the “6” and “7” 
keys, So asto insure that there will be moin 
terference. The body of the bar 20is shaped 
below the “4”and “5”keysso as to be out of 
range of the stops 14 of the “4” and “5” 
keys. This arrangement permits all the 
keys to have the same range of downward 
movement which, in this case, is about one 
fourth of an inch. -- 
The forward end of each stop bar 20 is 

Connected to a t00thed actuator Segment, 22 
pivoted at 23 and meshing with a pinion 24 
which actuates a counter or register pinion 
25, the counter pinions being visible through 
an opening 26 in the housing 27. The de 
tails of the actuator racks, the counter or 
registering mechanism, and the transfer 
mechanism therefor are mot important for 
an understanding of the present invention 
as any suitable type of counter mechanism 
Imay be lsed. The mechanismillustrated in 
ig. 2 is of the type described in Gooch 

Patent No. 1,128,679 to which reference is 
Imade. - 

The rear end of each stop bar 20 is con 
nected to an arm 30 by a pin and Slot connec 
tion including a stud 31 on the bar which 
operates in a slot 32 in the arm 30. The arm 
30ispivoted on a cross shaft 33 and is urged 
clockwise by a spring 34. When one of the 
keys in the bank illustrated in Rig. 2 is de 
pressed, the stop bar 20 is moved forward, 

(5 
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by a mechanism that will be hereinafter de 
scribed, until the appropriate projection 21 
Contacts the key stop of the depressed key. 
In the case of the “9” key mo stop is pro 
vided on the bar 20, the bar being limited, 
when the “9” key is depressed, by the en 
gagement of the stud 31 on the bar with the 
end of a slot 35in one of the partition plates 
of the machine. Upon Irelease of the stop 
bar and the key as will be later described, 
the spring 34 returns the arm 30 and the 
stop bar 20 to mormal. The above operation 
actuates the toothed segment 22 to add the 
number in the counter 25 in the well known 
manner described in detail in the patents re 
ferred to. 

It should be noted that the stop bars are 
moved forward by power after which they 
areautomatically disconnected, as Will be 
later described, whereupon they return to 
normal under the influence of the springs 34. 
During their return movement the register 
pinions are rotated to register the number 
thathasbeen indeXed, 
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IBach of the stop bars 20ismoved forward 
by power derived from an electric motor 

g Which is controlled by the amount keys, 
An electric motor 40 is located in the low 

er Irear portion of the housing 27 that en 
Closes the machine. This motor is a very 
Small, high-speed, Series motor capable of 
Starting and stopping quickly. It is mor 
1lallyinactive, thatis, it is de-energized and 
Imot running. Its armature shaft 41, shown 
in Hig. 10, has a smal pinion 42 fixed to it 
Which meshes with a large gear 43 fixed to 
a Sinal pinion 44 meshingwith a second large 
gear 45 fixed to the shaft 33 extending across 
the Imachine. Ilhe shaft 33 carries a series of 
toothed driving ratchets or pinions47 which 
are fixed to the shaft, there being one wheel 
47 for each bank of lkeys. 

"The motor is controlled by a switch which 
also forms part of a governing mechanism 
for regulating the speed of the motor. One 
side 50 of the power supply is connected 
directily to the motor winding while the other 
side 51 is connected to a stationary contack 
2. Positioned forengagement with the con 
tact 52 is a switch arm 53 pivoted at 54 and 
urged into engagement With the Contact, 52 
by a spring 55whosetension maybeadjusted 
by means of the set screw 56. Although the 
arm 53isurged t0Ward engagement With the 
contact 52, itismormally held out of such en 
gagement by a projection 57 on the end of a 
bail 58 eXtending across the Imachine and 
urged clockwise as vieved in IFig. 2 by a 
spring 59illustrated in Rig. 10. "The spring 
59 is of superior strength to the spring 55 
so that the Switch arm 53 is normally Imain 
tained out of engagement with the Contact 
52, that is, the control switch for the motor 
is Inormally open. 
Whenever one of the amount keys is de 

pressed the switchis closed to start the Imotor 
and thisis accomplished by means of control 
bars 60 of which there is one for each bank 
of keys. IEach bar is slidably mounted on 
studs 61 and each has a downwardly eXtend 
ing projection 62 adapted to engage the bail 
58 IEach has a series of inclimed slots 63in 
its upper edge positioned to receive laterai 
projections 64 (Rigs. 4 and 5) on the key 
stems 11 of thelkeys ofits bank, Ilhe projec 
tions 64 are beveled to slide freely in the in 
clined slots and so that when a key is de 
pressed, its bar 60 Will be moved rear7ardity, 
the position of the key and the bar under 
such conditions beingillustrated for the “8” 
keyin Fig.6. The slots 63are relativellymar 
rowandthe projections 64 arebeveledio sucia 
width that theyfit Inicely in the slots soas to 
prevent lost motion between the two. It wil 
be clear thatifone of the bars 60 isheld Irear 
ward after being moved by depression of a 

65 key, saidikey willbeheld depressedbyheen 
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gagment of its lug64 with theedge of the 
inclined slot 63 in the bar 60. The portions 
66 of the Drojections on the top sides of the 
bars 60 in Which the slots 63are cut, serve as 
10cking Iprojections for preventing depres- 0 
sion of gther.keys. When one key is de 
IDressed in a bank, these projections move 
under the undepressed keys as is illustrated 
for the “9”keyin Fig.6. Accordingly, when 
ever One key in a, bank is depressed, the bar " 
60 With its projection 66 Drevents depression 
of the otherkeysin the same bank. 

hesebars 60areurged forwardbysprings 
65 but, When one of the amount keysis de 
9ressed, he bar is moved to the Irear against 80 
the tension of this spring and the projection 
62 moves the bail 58 Counter-clockwise to re 
lease the switch arm 53 Which is then mowed 
into eingagement with the contact 52 by the 
spring 55. In thismanner the motoris start 
ed eVery time a key is depressed. Upon re 
lease of the bars 60 they are moved forward 
by their springs 65 thereby Ireleasing the bail 
58 Which is moved clockwise by its spring 59 
Whereupon the projection 57 engages the 
8Witch arm 53 and Inoves it out of engage 
ment With the contact, 52 to stop the motor. 
In orde to decrease spaiking between the 

Switch contacts a condenser 67 (Rigs. 2 and 
10) is connected across said contacts by a 
conductor 68commected to the stationary con 
tact, 52 and a Conductor 69 electrically con 
Inectied to he switch member 53. 

Ithe speed of the motor is autionaticaly 
governed by opeming and closing the Inotor 
Gircuit. Pivoted at 70 (Fig. 10) is a lever 
71 having a laterally bent end 72 adapted to 
engage a shoulder 73 on the switch lever 53. 
'The other end of the arma T1 carries a small 
bearing plate whichis insulated from the 
arn as illustrated. Engaging the plate 4 
is a bal Contact fixed in one end of a sleeve 
75 sidaby mounted Don a Ireduced portion 
of the armature shaft 41, the other end of 
said sleeve supporting a Circular plate 76. 
Fixed to the shaft; 41 is a circular disk T 
having aria annular recess 78 in its face in 
whicha pltrality of balls 79 are mounted. 
"The outer side of he 3mmular Irecess 78 is 
incined so that, when he race is Irotated 
Irapidly, the centrifugal force on the balls 79 
ends to Cause hemo toll on the inclinet 
surface and push against the plate 76. "This 
pushes he sileeve into contact with the 
plate T4 and rocks he am 71 clockwise as 20 
viewed ia ?ig. 10, which tends to move the 
switch arin 3 out of engagement with the 
contact, 52. Accordingi7, when the motot 
gets above a pedet mined desied speet, ine governor ationaticaly opens the circuit, 125 
which de-energizes the Inotor and causes the 
speed to diecrease, The Doint at which the 
governor acts to de-emergize the motor Imay 
be varied by adjusting he screw 56 which 
Iregulates the tension of the spring 55 against 130 
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ion of the parts at the time they are Con 
Inected together and before movement of the 
stopbar 20hasstarted isillustrated in Hig. 6. 

Ilhe depression of theamount key haying 
started the motor throtigh the Connections 
heretofore described the driving Iratche 47 
is Trotated counter-clockwise immediately. 
The pawl 92having been cominected Wilia the 
ratchet 47 as above described, the Ogion 
of the ratchet Irocks the arm 30 forWair(, Or 
counter-clockwise in Iig. 5. Ihis Carries the 
shaft, 91 counter-clockwise together 7th 
theyoke 90, thestud88Iriding the can shapeg 
top of thelatch 80 to the position illustated 
in Fig. 7, said stud maintainig the latch 
in its Iatched position over the IPlate 86. 
As the arm 30 moves forward it Caries the 

stop bar 20 forward and, for this Purgse, 
two diferent connections are prowided, Cle 
of these is a positive connection Compising 
an extension i10 on the arm 30 Which has a 
lateral lug 111 adapted to eugage shou 
der 112 on the stop bar 20 when Said bal is 
in its rearward position. Ilhis Dositive Con 
nection is for the purpose of isuring hat 
the bar will be moved under al Conditions 
anditisonlyatemporary Commectio becalis) 
as the arm 30 rocks Counter-clockwise, it 
rocks the lug 111 out ofengagement Witithe 
shoulder 112. The second Connection is a 
yielding one and it includes member 11 
pivotediat 114onthearm 30 Telowern 
6fthismember has a lateral lug 115to wic 
one end of the spring 94 is comegiteg, Whith 
springnormalyurges the paW192 glockse 
and themember 113counter-clockwise. "he 
upper end of the member 113 has a ut 
ment, 116 adapted to engage the stud 31.0m 
the stop bar 20. These two Connections be 
tween the arm 30 and the stopbar 20 cooper 
ate as folloWS: - ? 
Normaly the lug 111 is spaced sigity 

from the shoulder I12 and ifthereis mo sub 
stantial resistance to the movement of bar 
20, said barismoved bythe yielding gonec 
tion. When there is asubstantial resistance 
to movement of the bar 20 and associated 
parts such, for example, as th inert. 0 
gaid parts in rapid operation of the macie) theyieldingcominectiongivessigityandie 
lug"111 imediately engages the sigulter 
11. When the arm 30 rocks forWardly the 
extension 110pushes the stopbar 20 grWid 
through positive egagement With, le 
shouler 1i2. After the bar has moved for 
warda slight distance, the an 3010ck Con ter-clockwise far enough to disengage thelg 
111 from the shoulder 112 wherettpon the 
member 113 continues to move the stop bar 
20 forward, the spring 94 being suificienty 
strongto maintain the memer 113 in Pos: 
tion tokeep the stud 31 at the forWard gnd 
of slot 32. "In this mannerpoper opeation 
is insured when the maghineis oeated TaPr 
idly, the connection being a Positive one at 

5 

he start and then, ale he pars iave 
Imoved a short distance, the positive CommeC 
ion is disabled and a yielding Cominecion 
m the forward movement of the stog 

3), 

The stop bar 20 continues to move of 
ward Intil one of he projections 21 CI it 
engages the stop of a depressed key, Wilich, 
in the exampleiltistrated, is the “8”e7. 
When thishappens the forward movement of 
the stop bar 20 is arrested, but the Inotor Comi 
inues to swing the grm 30 forward, sich 
Imovement being permitted by the in and 
slot cominection between the arm 30 and the 
stop bar 20. As the aTim 30 moves forWard, 
he stud 31 on the stop par 20 moves o he 
rear of slot 32 and carries the upper end of 
he imember 113 With it Which moves Said 
Imenber clockwise from the Eig. 6 to he 
Hig. 7 position, the movement of the Imen 
ber being limited to prevent overthrow by 
a lug 118 on the arm 30, The arm 113is pro 
Vided with a hooked eXtension 11700sitioned 
o engage the stud 93 on the Ipawl 92 to Dosi 
tively Inove said paWil counterclockwise to 
disengage it from he ratchet, 47 When he 
member 113is Irocked clockwise at the end of 
the stroke of the stop bar 20. "The counter 
Clockwise movement of the member 113 
swings the lower end of spring 94 clockwise 
fromits Fig. 6 to its Hig 7 position which 
results in moving the spring across the axis 
of the stud 91 on which pawl 92 is pivoted. 
Accordingly, the direction of action of the 
spring 94is Changed and it urges the paWill 
92 still farther cotterclockwise out of en 
gagement with the driving Iratchet, 47. Re 
ferringto Fig. 5, the counterclockwise Inove 
ment of the pawl 92moves the yoke 90 coun 
terclockwise which raises the stud 88 to free 
the latch 80. Said latich is then immediately 
rocked counterclockwise by its spring 87 to 
disengageit from the plate 86whereupon the 
bar 60 is moved forward by its spring 65 
which Iresults in stopping the motor and Ire 
leasing the depressed key. 

It will thus be clear that, when the stiop 
par 20 reaches the end of its movement, the 
slight additional movement of the arm 30 
restilits in disconnecting the stop bar from 
the driving ratchet andin Ireleasingthe latch 
80 so that the starting bar 60 may return to 
mormal and the motor be stopped. It Will be 
tinderstood that these operations take Iplace 
very Guickly and that immediately Ipon 8 
keybeing depressed, the stop bar 20is moved 
forward by the motor drive and then auto 
Imaticaily disCommected, - 
An important adivantage that should be 

moted is that the depressed keys are released 
early in the operation of the Imachine So as 
to enable the operatorto Work rapidly and to 
depress the keys for the subseguent opeation 
wihout waitingforthe corretion of the re 
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100. "Ilhis clockwise movement o 

6 
turn stroke of the machine. The keys are 
released at the end of the forward stroke 
given to the stop bars. The keys Imay be de 
pressed again immediately without waiting 
for the return of the bars but, even though 
the keys are depressed, Ino operation of the 
Imachine will result until after the bars are 
returned because the bars must return in 
order for the pawls 92 tobereturned toposi 
tion to engage theig ratighet pinions. 0 
course, the return of the bars is very rapid 
andthereislittletime in which to depress the 
keys before the bars return but the early 
release does provide the increment of time 
that enables mostrapid operation, Amearly keyreleaseisthus ? withoutimpairing 
the accuracy of operations. 
After the stop 

returned to mormal position with the arm 30 
which is moved back to mormal under the 
influence of its spring 34. Near the end of 
the return movement of the arm 30themem 
ber 113 strikes the stationary cross shaft, 119 
which Irocks said member counterclockwise 
back toits original position, the arm 30hav 
ing moved relative to stop bar 20 assoon as 
the pawl 92 Was released so that the stud 31 
contacts the forward end of slot 32 as the 
arm moves back toward Inormal. As the 
Imember 113 moves counterclockwise the rear 
face of the arm engages the stud 93 and 
rocks the pawl 92 clockwise until the spring 
94 is carried over the center line of shaft 91, 
after which the spring urges the pawl far 
ther clockwise to a position on top of ledge 

the pawl 
92 does not cause it to re-engage the driving 
ratchet 47 because the ledge 100 on the yoke 
102 occupies its normal position so as to 
block the pawl in the position illustrated 
in Fig. 5. However,the clockwise movement 
of pawl 92 moyes the yoke.90 clockwise to 
again position the stud 88 above thebranch 
81 of the latch 80. In other words, at the 
end of the return stroke of the arm 30, the 
parts aremormally conditioned asillustrated 
in Rig. 5, so as to be in shape for another 
operation when another key is depressed. 
In the event a key is held depressed, a 

repeat operation will mot take place. The 
mechanism operates in the same Imanner as 
heretofore described and the latch 80 is re 
leased at the end of the forward stroke of 
the arm 30 but, instead of said latch movin 
back to mormal, it, remains in its rearwar 
position shown in Pig. 9 owing to the fact 
that the keyisheld depressed. Accordingly, 
the motor continues to operate. The stop 
bar 20 is disconnected from the driving 
ratchet 47 in the same manner as usual and 
it is returned to normal together with arm 
30 under the infuence of the spring 34. As 
arm 30 movestoits normal position, the pawl 
92 is again rocked back towards position for 
engagingthe driving ratchet 47butitis pre 

ar 20 is disconnected it is 
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yented from reaching this position by the 
edge 100 whichis inthe position of Fig. 5. 
OWing to the fact that the latch 80 has mot 
moved forward to mormal, the shoulder 85 
on the branch 84 has mot moved back of the 
ug 107 on thearm 106 of the yoke 102 but 

is in the position illustrated in Fig. 9. Con 
sequently, the yoke 102 remainsinitsmormal 
P0sition with theledge100blocking thepawl 
92 and said yoke cannotbe moved topermit 
the Day1 to engage the driving ratchet until 
after the key is released topermit the shoul 
der 85tosmapbehind the ling 107. The mo 
tor continues to operatebut thepawl 92does 
Inot connect with the driving ratchet 47 

that Ino operation of the mechanism takes 
place. 
The machine will be more clearly under. 

stood by describing its operationin perform 
ing Some of the functions of whichit isca. 
pable. 

4ition 
In order to perforn additionit is merely 

Illecessaryto depress the amountikeysto enter 
theitems thatitis desired to add. Theaddi 
tion.takes place automatically without re 
Quiring the Imanipulation of a handle or of a 
starting bar for causing an operation of the 
Imachine. 
Por example, assume that the number 56 

is tobe entered in the machine. The “5”and 
the “6”keys in the tworight hand banksare 
depressed, Either may be depressed first or 
both together because, assoon as one of the 
keys is depressed, the bar 60 for its bank is 
moved rearward and the motor is started. 
Coincidentally, the stop bar 20 for that bank 
is connected with the drivingratchet 47 and 
the stop bar is moved forward, automati 
cally disconnegted, and returned to normal 
Position and the motor stopped. The same 
thing happens when the mext key is de 
pressed If the two keys are depressed to 
gether but not eXactily at the same time, the 
Imotor continuestooperate untilitis released 
by the release of the latch of the last Ikey 
depressed. If both keys are depressed si 
multaneousty both of the stop bars for the 
respective banks of keys are moved forward 
together. It will be undlerstoodl, of course, 
that the return movement of these stop burs 
enters the respective items in the counter at 
the forward part of the machine, such action 
taking place in the usual manner. 
When another item is to beadded to the 

first, the operation is repeated, that is, the 
proper amount keys are depressed where 
upon the machine operates automatically to 
add the second item to the first. It will be 
appreciatedthat thispermits veryrapid work 
because the operator need do nothing except 
enterthe variousitemsonthe keys. Heneed 
mot stop to give or cause the machine to be 
given a stroke of operation. IEach bank of 
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keys takes Care of itself as the key in that 
bank is depressed, 
Imaddition to increasing the speed of op 

erition, the ease of operation isincreased be 
cause itis not necessary to operate the mech 
anism of the machine by the force exerted to 
depress the keys. The keys merely Set Cer 
tain devices and the motor operates the ma 
chine. Accuracy of operation is aiso pro 
Imoted because all the keys are depressed the 
same distance. An operator soongets accus 
tomed to depressing the keys a certain dis 
tance and When all the keysarearranged for 
the same depression there is not so mich 
chance for a partial depression as when the 
keys of diferent values must be depressed 
diferent distances. Also, the same pressure 
can be applied to all the keys whereas in the 
key driven type of machine, the pressure Ire 
quired for the “9”keyisalmost twice that re 
quired for the “1”key. In the present ma 
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Chine an operator Soon becomes familiar 
with the sound resulting froman operation 
of the Imachine after a key is depressed and 
if a partial depression should occur he 
knows it by the lack of any sound of opera 
tion. It is medessary to allowakey to fully 
restore to mormal before it can be again de 
? to obitain a stroke of operation in its 
ank because, unlessit is allowed to return 

to mormal, the shoulder 85 on the branch 84 
of the latch 80 will mot engage behind the 
lug 107 and the pawl 92 cannot be connected 
to the driving ratchet 47. 
Another advantage is that, when the driv 

ing Connections are engaged With the power 
operated means, the character of the engage 
iment is the same each time and is independ 
ent of the character of thekey Imanipulation 
by the operator. It does mot make any dif 
ference whether the operator depresses the 
key with a quick, staccato touch, or with a 
slowtouch, or with a depression that maymot 
be 100% complete. In all cases the driving 
pawl movesinto engagement With itstoothed 
wheel under infillence of its spring, and the 
Imature of the engagementisthe samebecause 
al that the depression of the key does is to 
remove the detent from under the pawl to 
permit the pawl to be moved by its spring 
into engagement with the wheel. Thistakes 
the actual engaging action between the paW1 
and the toothed wheel out of the hands of 
the operator. If the depression of the key 
moved the pawl into engagement With the 
wheel by direct actuation, it will be readily 
appreciated that the pawl might be moved 
into engagement quickly or very slowity, or 
only partially. 
A further advantage of the inew construc 

tion is thatit makes the key depression easy 
because al the key depression does is to Ire 
move the detent from under the pawl where 
upon a spring moves the pawl into engage 

Iment With the toothed wheel. A light and 
easy Ikey ouch is thus obitained. 

mother advantage, aiready Ireferred to 
briefty, is that, in a power operated auto 
Imatic calculator of the ype in question, the 
depressed key is Teleased before the difer 
ential mechamisin Ireturnsto mormal and this 
key, or another key in the same bank, can be 
depressed before said diferential mechanism 
returns to Inormal, This greatly increases 
the speed of operation of the machine. For 
example, if a key is depressed, the driving 
Connection for its stop bar is made and the 
stop bar moves to diferential position, 
wheret)on the bar is automatically discon 
Inected from the driving means, "The de 
Dressed key is immediately released and re 
turns to Inormal and the stop bar starts to 
In0weback toward Inortmal position. If the 
Same key or anotherkey of the same bank 
is depressed, the result is that the bar 60 is 
nowed rearWard again. Rearward move 
Iment of bar 60 causes the detent shoulder 100 
tobe moved out of the path of paw192. This 
happens before the diferential stop bar 20 
and associated Darts Ireturn to Inormal. As 
these parts Ireturn to Inormal, the pawl 92 is 
rocked on itspivotto causeittomovetoward 
the toothed wheel. If nolkey of its bank 
had been depressed, the pawl vould engage 
the shelf 100, bit, when a key has beende 
pressed, the detent has been moved out and 
the resuit is that the pawl engages the 
toothed wheel immediately and the stop bar 
is given a second movement. IExpressed in 
another Way, the means for conditioning the 
driving Connections for engagement with the 
t00thed wheel can be conditioned for a sec 
ond engagement before the stop bar and 
Pay1 return froma Driorengagement. 

Still another advantage of a mechanical 
Imature is that the pawl 92 is pivoted to a 
Imember 30 Which swings about the same axis 
33Bs does the toothed wheel 47sothat, while 
the toothed wheel is driving the pawl, mo 
relative movement between the pawl and 
wheel occurs, stich as would take place if 
these Darts Were swinging about diferent 
Centers. 'his avoids Wear between these 
parts that might be catised by relative move 
iment of then while they are in driving re 
lation. -- 

And a further a(iyantage is that the pawl 
is moved positively and quickly out of en 
gagement with its toothed wheel. The pawl 
is pivoted and the imeans acting on it acts 
on the oppositeside of the pivotto where the 
engagement with the toothed wheel takes 
place so that the paWilis positivelyswung out 
of engagement with a lever action. 

Subtraction maybe eformed inte sme 
gemeral Imannet as aiddition, thatis, by sim 
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gaging the lug 136. When the Ikey 120 is 
depressed the shoulder 140 moves into en 
gagement with lug 136 to move the slide 138 
downwardly whereupon a pivoted latch 141 
smapsintoposition toholdthe slide depressed, 
stich latching action normally taking place 
because the end of pawl 141 passes over the 
lug 136 as shown in IRig. 16. If the key 20 
isonly partially depressed the latching ac-. 
tion also takes place, but in this case the 
lug 136isheld down by the engagement of a 
shoulder 142 of the latch 141 over the lug 

. 136. "Ilhe spring 135 Which liges the Dawl 
134 clockwise is also connected to the latch 
141 to urge it Counter-cl0ckWise, One spiting 
serving for both parts. "The slide 138 is 
inoved down against the tension of a spring 
143 connected atione end to a stud 144 on the 
slide and at its other end to a stld on the 
side plate 132. 
The slide 138 has a Irearwardly projecting 

cam hook 145 having a beveled surface 146 
adapted to engage a stud 147 on a pivoted 
arm 148whichisconnected t0 the bail 58that 
controls the starting of the motor, the bail 
being urged clockwise by the SDring 59. 
When the Ikey 120 is depressed and the slide 
138 is moved downwardly the Cam hook 145 
actingon the stud 147cams the arm 148coun 
terclockwise suficiently to move the bail 58 
to efect a starting of the motor. in this 
inammer the motoris started When the Cancel 
ingkey 120is depressed. - 
The cancelling mechanism is connected to 

the inattor drive by a second slide 150 also 
imountetion thestuds 139. "Ithe fist side 138 
has a projection 151 to Whicil one end of 
spring 152is connected, the other 9nd of said 
spring being connected to a projection 153 
0m slide150, When slide 138 is moved down 
by depression of the cancelation key 120.it 
puls the side 150 down with it through the 
yielding connection provided by spring 152. 
Theslide 150has a pin 154 projecting fromit 
through a slot 155 in slide 138 and this Dim 
projects over the cancelling link 127 as 

50 

shown in Fig. 13. Accordingly, upon de 
pression of thelkey 120 the link 127isswung 
downward against the tension of a s)ring 

"156 which tends to hold it up and PrearWard 
the position of the sides when the key is 
depressed being shown in Rig. 1, Ithe rear 
end of the link 127 has a motich, 160 in it 
adapted to engage over a stud 161 on & Div 
oted arm 162. The arm 162 is turged ciock 
wise by a spring 163 and ithas an extension 

· 164 carrying a stud 165 bearing on the edge 
60 

Inected t0 the arm 162 and, since the mokor is 

65 

of a two-faced Cam 166 fixed to the shaft 33 
which is rotated by the motor. When the 
key 120 is depressed the link 127is thus con 

started by depression of the key 120 as pre 
viously explained, the cam166 rocks thelever 
162 counterclockwise Which moves the link 

?) 

127 forward to operate the clearing mech 
anism. 
As the link 123 moves forward with the 

link 127, a downward projection 170 on it 
engages a lateral lug 171 on the pawl 134, 
thereby inoving the pawl counterclockwise. 
Ilhe edge of the Dawl engages against a Jat 
eral lug 172 on tille latch 141. IThe result is 
that the forward inovement of the link 123 
disables both the pawl 134 and the latch 141 
y in0wing themout of the path of the lug 
186, thereby freeing the slide 138 topermit 
the s)ring 143 to Ireturn the side to mormal. 
"his frees the arm 148 connected with the 
i10tor Starting bal 58 and stops the Inotor. 
As the slide 138 inoves upwardly the bottom 
edge of its?slot 155 contacts the pin 154 and 
cariesit upwardly thereby freeing the link 
127. The high surface of the cam 166having 
passed the stud 165, the arm 162 is rocked 
glockwise back to mormal by sping 163. 
The ink 127ismoved back by its spring 156 
Which, near the end of the returnstroke of 
the link,lifts the latter upwardly to discon 
Inect it from the stud 161. The parts are 
thus returned to mormal. 
The cam 166is constructed so thatitshigh 

surface Will act on the stud 165 twice during 
one revolution of the shaft 46. The purpose 
Of this is to Sectire a quick action so as to 
Waste as little time in cancelling operations 
as possible, In the eWent the motch, 160 in 
the link 127is motimmediately over the stud 
161 When the lkey 120 is depressed, the parts 
will Inot be immediately connected together 
buthey vill be connected very guickly De 
Dression of the key starts the Imotor which 
rotates the cam 166 and gives thearm 162 a 
stroke of Inoweiment. As thekeyis depressed 
the slide 138 moves downwardly and puts a 
tension on sDiring 152 to urge the side 150 
down Wardly to Cause its pin 154 to engage 
the top of the link 127thereby urgingtherear 
end of the latter downwardly. Iftheslot 160 
an(l the stud 161 are in alignment, the Iink 
127is immediately connected to arm 162. If 
they are not in alignument the slides 138 and 
150 assume the position shown in Hig. 13. 
"Ilhe Slide 138 moves down but the stud 154 is 
retained upward by link 127. The rear end 
of ink 127 Irides on the stud 161 until the 
an 162 is returned to its rearward position 
whereupon the inotich 160 Smaps over the stud 
161 and the parts are connecteditogether. 
"The notor continues to operate becalise the 
Cominections for operating it are mot discon 
nected until the link 127 is given a forward 
stroke of Enovement, Accordingly, after the 
0arts are cominectied together as above de 
scribed, thelink 127isigiven a forward stroke 
to efect gancelling operations whereupon the 
inotor is atitomatically stopped. - 
In the eyent the cancelling mechanism 

should be blocked in any way the link 127 
inoves forward Without moving the link 123 
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amount Ikeys, a diferential stop bar for each 
bank adapted to bearrested in diferential 
positionsby the lkeys of its bank, a power 
driving means operable, upon depression of 
akeyin anygivenbank, to automatically and 
instantily move the stop bar for Said bank 
fron a mormal to a diferential position in 
(lependently of the other stop bars, connect 
ing means associated with each bank of key 
C0nditioned by deDression of any key in its 
laik for yieldingly connecting the stop bar 
()f saidl bank to the driving means for auto 
inatic, and instaintaneous inoveiment to dif 
ferential position upon depression of a lkey 
in its bank, Said yielding Connection allow 
ing portions of Said connecting means to 
inove relative to the stop bar after the stop 
bar has been arrested in diferential position 
t0 automatically disconnect the stop bal from 
sti(l driving means, and ineans for return 
ing the moved stop bar to mormal I00sition. 

3. A key-responsive autionatic calculiator 
having banks of depressible amount lkeys, a 
diferential stop bar for each bank having t 
folward and a return inovement, the forWall"(t 
inovemont of each bar being (letermined by 
tlekeys of is bank, 1means Trging said bars 
1earward to a morinal Dosition, a registering 
inechanismhavinga plurality of pinions Cach 
of which is operated through connections 
with its respective stop bar, a imotor Oper 
ate(l driving ineans Operable, 11)on (lepres 
sion of alkey inallygiven bank, to autionati 
Cal and instantly inove the stop bar for 
said bank forward to diferential I00sition in 
dependently of the other stop bars and 
aganst the influence 0f said urging imeams, 
1normally disconnected driving Colinections 
for each of said stop l)ars for individually 
Connecting it to Said driving means, ineams 
associattld with each bank of keys and Con 
(litioned by depression of anylkey inits bank 
f01 conditioning the driving Cominections for 
the lbunk in which alkey is depressed to Con 
11ect the stop bar of Said bank t0 said driving 
means to enable said stop bar tobe instantly 
inoved to diferential p0sition upon (lepres 
sion of said key, and means acting to alitio 
Imatically disconnect said stop bar from sai(I 
driying ineuns after said stop lar has been 
diferentially positioned to thereby release 
said stop bar for return to mornal under 
the infttlence of its urging Imeans, said stop 
l):trand its connections to its register pinion 
acting to operate said register pinion as the 
bar teturns to mormal under the infillence of 
Said urging Jineans. 

4. A lkey-1esponsive automatic Calculator 
having banks of depressible aimount Ikeys, a 
diferential stop bar for each bank Illaving a 
folward and a return movement, the forward 
Imovement of each stop barbeing deternined 
by the Ikeys of its bank, means urging said 
bars rearWard toWard a Illorinal position, a 

65 registering mechanism having a plurality of 
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pinions each of which is operated by con 
nections With its Irespectivestop bar, amotor 
?perated driving means operable, upon de 
IDression of a key in anygivenbank, to auto 
inatically and instantilymove the stop bar 
for Said bank forward to diferential position 
independently of the other stop bars and 
against the infuence of said urging means, 
Imormally disconnected driving connections 
foreach stop bar for individually connecting 
it to Said driving means, Ineans associated 
with each bank of keys and conditioned by 
del)'ession of any key in any given bank for 
conditioning the driving comection for said 
bank to COnlect the stop bar of said bank to 
Said driving ineans to ellable said stop bar 
tobeinstantly moved to diferential position 
1100m depression of a lkey of its bank, and 
1mealls set into Operation by the continued 
il0Weilent of a I00tion of Said driving Con 
nections, after said stop bar has been difer 
entitilly Dositioned, acting to alitolmatically 
Cliscolinect said stop bar from said driving 
ineaIns to 1elease Said stop bar for return to 
11ormal linder the infillende of its urging 
ineals, said stop barain(lits Connections with 
its Iregister pinion having portions acting to 
Operate Said registerpinion as the bal returns 
to molimal linder the infitlence of said urging 
Ille:Il S. 

5. Anatitomatic Calculator having a regis 
teringimeChamism, deDressible amount keys, a 
diferential stop bar imovable to diferential 
100sitions determined by depression of Said 
keys, a power driving ineans formovilgsaid 
stop bar to diferertial positions, a Connect 
ing ineans acting, 100m depression of any of 
said Ikeys, to autionatically Connect said stop 
bar to Said driving imeans by a yielding Con 
Inection, and means set into Operation by the 
contintled imovellent of Said connecting 
ineams after said stop bar has been arrested 
actilg to altomatically disconnect Saidl stop 
bar frolin said driving imeams. 

6. A diferentialilechamism havinga mov 
able stop bar, Imanipulative amount deter 
Imining devices for arresting said bar in 
(iferential IDositions, a power driving neans 
for Inovingsaid stop bar to diferential posi 
tions, g Connecting meams acting, ipon 
Imanipulation of One of said devices, to atito 
Imatically Connect said stop bar to said (lriv 
ing imeans by a yielding colinection, and 
means set int0 operation by the contintled 
inovement of said connecting means relative 
to Said stop bal after said stop bar lhas been 
airrested acting to altomatically disconne('t 
Said stop bal from sid driving imeans. 

7. In a diferential mechanism, a difeten 
tially lovable stop bar, depressible Ikeys for 
arresting said bar in diferential positions, a 
power driving ineans including a toothed 
Wheel formovingsaid stop barto diferential 
positions, In0rmally disconnected driving con 
nections for connecting said stop bar to said 
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toothed wheel, means urging said driving 
connectionsto connected position, means nor 
Imally restraining said connections, and 
means operated by depression of any of said 
keys for releasing said driving connections 
to enable them tomoveinto engagement with 
said toothed wheel independently of the 
character of movement of said keys. 

8. In a diferential mechanism, a diferen tially movablestop bar, depressiblekeys for 
arresting said barin diferential positions, a 
power driving means including a rotatable 
toothed Wheel, mormally disconnected driv 
ing connections for connecting said stop bar 
to said wheel, said driving connections in 
Cluding a pawland a springurgingsaid pawl 
in a direction to engage said wheel, a detent 
having a shoulder normally restraining said 
Dawl, and means actuated by depression of 
any of said Ikeys to move said shoulder away 
from said pawl torelease said pawl to enable 
the latter to move into engagement with its 
toothed Wheel under the infuence of said 

9. A key responsive automatic calculator 
having a bank of amount keyseach of which 
is depressible the same distance, a stop bar 
Imovable to diferential positions determined 
bysaid keys, a power driving means for mov 
ing said bar toits diferential positions, driv 
ing Connections for connecting said stop bar 
t0 Said driving means said driving commed 
tions being urged toward Connected position 
by a spring but being mormally restrained 
from such movement, and means actuated by 
depression of any one of said keys for releas 
ing said driving connections to enable said 
connections to move to connected position 
under the infiluence of said spring whereby 
said stopbr my be gonnected tosaiddriv? ing leamsby a light depression 9fsaid kgys 
which is uniformin amount and length for 
each Ikey. - 

10. A key responsive automatic calculator 
haying banks of depressible amount keys, a 
diferentiallymovablestop barforeachbank, 
a register having numeral wheels each of 
which is actuated by its respective stop bar, 
a Dower drivingmeans, normally disconnect 
ed driving connections for each stop bar for 
connecting each bar to said power driving 
means, each driving connection including a 
Dawl and meansurging Said pawlin a direc 
tion to.engage a ?oliedwisel rotated by 
said driving means, a restraining means for 
each pawl, and means controlled by depres 
sion of said amountikeys actingtorelease the 
restraining means in the bankin whichakey 
is depressed to thereby release the pawl for 
said bank to enable it to move into engage 
ment with its toothed wheel under the infu 
ence ofits urgingmeansand free ofsaid Ikey 
controlled means, said driving connections 
includingportions actingto cause said pawl 
to be automatically disconnected fromsaid 
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wheel after said stop bar has been arrested 
in diferential position. 

11. Akey responsive automatic calculator 
having banks of depressible amount keys, a 
diferentiallymovablestopbar foreachbank, 
a register having a plurality of pinions each 
of which is operated by its respective stop 
bar, a power driving meams including a ro 
tatable toothed wheel for each bank of keys, 
mormally disconnected driving connections 
for each stop bar for connecting the bars 
to said power driving means, each of said 
driving connections including a pawl and a 
spring urging said pawl in a direction to 
engage its toothed Wheel, a detent for each 
pawl mormally restrainingit frommovement 
into engagement with its ratchet wheel, and 
means actuated by depression of said amount 
keys acting to move the detent in the bank 
in which a key is depressed to release the 
pawl for said bank to enable said pawl to 
move into engagement with its toothed wheel 
under the influence of its spring, said driv 
ing connections including portions acting to 
cause Said pawl to be automatically discon 
nected from itstoothed wheel after said stop 
barhas been arrested in diferential position. 

12. Anautomatic calculator having banks 
of depressible amount keys, a stop bar for 
each bank adapted to be arrested in difer 
ential positions by the keys of its bank, a 
(liriving arm yieldingly connected to each 
stop bar, a power driven ratchet pinion for 
each arm, a pawl for each arm for connect 
ing it to its driving ratchet, a means associ 
ated witheach bank ofkeys and actuated by 
depression of any key in its bank for auto 
Imatically connecting the pawlto the driving 
ratchet when akey is depressed in said bank, 
and meams.actuated by movement of the 
driving arm after the stop bar has been ar 
rested for automatically disconnecting the 
Dawl from the driving ratchet. 

13. An automatic calculator having banks 
0f depressible amount Ikeys, a stop bar for 
each bank adapted to bearrested in difer 
ential positions by the keys of its bank, a 
driving arm yieldingly connected to each 
stop bar, a p0Wer driven ratchet pinion for 
each arm, a pawl foreacharm for connecting 
it to its driving ratchet, means associated 
With each bank of teys and actuated by de 
pression of anykey inits bank for automati 
Cally connecting the pawl to the driving 
rachet of said bank when a key is depressed, 
and meams carried by each driving armand 
Operatedl by engagement with its stop bar 
When the latteris arrested for automatically 
disconnecting its pawl from its driving 
ratchet. 

14. An automatic calculator having banks 
of depressible amount keys, a stop bar for 
each bank adapted to be arrested in difer 
ential Ipositions by the keys of its bank, a 
driving arm for each stop bar urged to a 
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Imormal position and yieldingly Connected to 
its stop bar, a power driven Iratchet pinion 
for drivingeach arm, a pawl carried byeach 
arm, a springnormallyurgingsaid Ipaw in a 

5 (irection to engage the driving ratchet of its 
arm, a, 1estrailing 1means for each )awl, 
mechanism ass0ciated With each balik of 
keys and actuated by depression of any key 
in the bank for conditioning the restraining 

10 meansto release the pawl When akey in said 
bank is Clepressed, disdonlecting ineams Car 
1ied byeach drivingarm and actuated by en 
gagement With its stop bar Whein said bar is 
arrested in diferential 1)0sition for ailto 

15 matically and positively disengaging its 
1)awl fromits Iratchet to free the drivingarm, 
ul(l Ineans for restoring the disconnecting 
lealls to morlial position When the driying 
trin Ireturns to Inormal. 

15. A key Iresponsive automatic calculator 
having a plurality of banks of depressible 
ainolint keys, a diferential stop bar foreach 
bank movable to diferential positions dieter 
1miled by the keys ofits bank, a Iregistering 
Illeclianisin having a pltirality of pions 
each of which is operated by its Irespective 
Stop bar, a p0Wer operated driving meansin 
Cuding a rotatable toothed wheel for each 
bank of keys, Inormally disconnected driving 
connections for each stop bar for connecting 
it to its toothed wheel, said connections in 
Pltiting a paWil urged toWard engagement 
vith said toothed wheel but Inormally re 
strained fron such engagement, means 
())erated by depression of an amount key for 
rele:using the pawl for the bank in Which a 
key is depressed for movement into engage 
Iment With its t00thed wheel to Cause an op 
Cration of its stop bar, and means set into 
Operation by the continued movement of a 
100rtion of Said driving Commections after 
said stop bar has been arrested in (liferen 
tial position acting to move said IDavil out 
Of engagement with said toothed wheel to 
thereby release said stop bar. 

16. Akey responsive automatic calculator 
having banks of depressible amount keys. a 
diferential stop bar foreach bankhaving a 
forward and return movement, the forward 
movement of each bar being determined by 
thelkeys of its bank, means Irging said bars 
rearward toward a mormal position, a reg 
istering mechamism having a plturality of 
pinions each of which is operated by its re 
spective stop bar, a motor operated driving 
Im19ans including a t00thed wheel for each 
l)ank Irotatable ina direction to move said 
stop bars forward against the infillence of 
their urging ineans, mormally disconnected 
(Iriving connections for each stop bar, each 
Clitiving connection including a pawl adapt 
Cl to engage the toothed wheel of its bank, 
1means associated witheach bank ofkeys and 

65 conditioned by depression of any key in its 
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bank for causing the pawl of said bank to 
engage its toothed Wheel to connect the stop 
bar of said bank tosaid driving means, and 
Imeans acting to autionatically discominect 
said paWil from its toothed Wheel after said 
stop bar has been diferentially positioned 
to thereby Irelease Said stop bar for ireturn 
to mormal undler the infttlence of its Irging 
imeans, Said stop bar operating its register 
pinion as the bar returnsto mormal. - 

17. An autolatic Calculator having de 
IDressiblekeys, a diferential stop barmovable 
to diferential positions determined by de 
pression of Said keys, a Iregistering Inecha 
Imism Controlled by Said stop bar, a driving 
ineans for In0wing said stop bar, Connecting 
means Controled by said keys for connecting 
said drivingmeans tosaid stop bar, Saidi Con 
nectingmeansincludinga pawl urged to con 
necting position by a spring and Ireleased 
upon operation of said connecting means by 
said keys, and ineans operating automatical 
ly when said stop bar is arrested in diferen 
tial position to change the direction of action 
of said spring on said pawl to Cause said 
pawl to be alitomatically moved to discon 
mected position to thereby disconnect the 
driving means from said stop bar. 

18. An automatic calculator having banks 
of depressible anount keys, a stop bar for 
each bank movable to diferential Ipositions 
determined by the lkeys of its bank and re 
turnable to inornal position, a Ipower driving 
means including a Irotatable toothed Wheel, 
driving connections for each stop bar for 
connecting it to Said power driving means, 
said driving Connections including a Dawl 
movable to engage said toothed Wheel, Ineans 
actuated by saidIkeys for causing said Ipawl 
to be moved into driving engagement with 
said toothed wheel, means Imaintaining said 
pawl in engaged position during the driving 
of said stop bar, and means acting to auto 
inatically move said pawl to disengaged Ipo 
sition after said stop bar has been arrested 
in diferential position, Said Imaintaining 
imeansactingtoprevent said Dawl from Inov 
ingto engaged position during the Ireturn of 
said stopbartionornal. 

19. Akey responsive automatic calculator 
having depressible anount eys, a stop bar 
for each bank movable to diferential posi 
tions determined by said amount Ikeys, 8 
power driving means including a rotatable 
toothed wheel, a Iregistering Inechanism hav 
ingpinionseact of Whichis operated byts 
respective stop bar, driving connections for 
each stopbar for connectingit to its toothed 
wheel, said driving connections including a 
pivoted pawl adapted to engage said wheel, 
meams operated bysaid amountikeys for caus 
ingsaidipgwl to egge sad whelto drivg 
said stop bar to diferential position, and 
means engaging said Pawl,_after said stop 
baris arrested,on the side of its pivotoppo 
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site that of the point of engagement between 
said pawl and said toothed wheeltopositvely 
turn said pawl on its pivot to swing it out 
ofengagement with said toothed wheel. - 

20. Adiferential mechanismhaving a dif 
ferentially movable stop bar, depressible 
amount keys for arrestingsaid barindifer ential positions, a power operated driving 
means including a rotatable toothed wheel, 

P normally disconnected diriving connections 
between said stop ta and said power driy 
ing means, said driving connections includ 

15 

20 

25 

30 

ing a pawl adapted to engage said toothed 
wheel, neans actuated by depression of said 
amount keys for causing Said pawl to be en 
gaged with said wheel when one of said 
amount keys is depressed, said pawl being 
carried by an arm connected tosaid stop bar 
and rockable about the same axis as the axis 
of rotation of said toothed wheel whereby, 
when said pawl and wheel are in driving 
engagement, they turn about the same axis. 

21. A diferential mechanismhaving a dif 
ferentialy movable stop bar, depressible 
am9unt keys for arrestingsaid barindifer ential postigns, a power-operated 
"leas including a Fotatable topthed wheel, 
driving connections for connecting said stop 
bar to said toothed wheel including a pawl 
? to engage said wheel, meansactuated by depression of said amount keys for caus 
ingsaid pawl tobe engaged with suid wheel 

40 

45 

0 

55 

when one of Said amount keys is depressed, 
said P8wlbeingpiyotedion maringonnected 
tosaid stop bar which armis rockable about 
the sane axis as said toothed wheel, and 
meansengaging said pawl after said stopbar 
hasbeen arrested in diferential position act 
ing topositively turn said pawlon its pivot 
on said barto move said pawl out ofengage 
ment with said toothed wheel with a positive 
quick turning action. 

22. An automatic calculator having a plu 
rality ofbanks of depressible amount keys,a, 
diferential stop bar for each bank, a power 
driving means for actuating said stop bars, 
and C0nmecting means for each bank of Ikeys 
0perated by depression of any key in the 
bank for both positively and yieldingly con 
necting the stop bar of said bank to the driv 
ing means when a key in said bank is de 
pressed, Said Ipositive connection being con 
structed so as to be automatically disabled 
after movement of the stop bar has been 
started. 

23. An automatic calculator having a bank 0fdepressileamount keys a diferentialstop 
bar for said bank adapted to bearrested im 
diferential positions by the keys of said 
bank, power driving means, connecting 
Imeansforconnecting thestopbartothe driv 
ing means including a yielding connection 
between the driving means and the stop bar 
topermit relative movement of thetwo when 
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Im0Vement of the driving means relative to 
the stop bar for automatically disconnecting 
the stop bar from the driving means when 
thestopbarisarrested, said connectingmeans 
also including positive connections between 
the driving means and the stop bar operable 
when the driving means starts the bar but 
movable to disabled position as said bar is 
inoved. 

24. An automatic calculatorhaving a bank 
of depressible mount ey, a difgrentia 
stopbarfor said bank, a drivingarm for said 
stop bar, a yielding connection between said 
driving arn and said stop bar by means of 
which said bar is moved as the driving arm 
is moved, and means for positively connect 
inge drivingarm to the stop bar when the 
yielding connection yields as movement of 
the driving armis started, 8aid positive con 
nection being automatically disabled after 
Imovement ofthe stop barhas been started. 
2. An automatic calculator having a 

bank of depressible amount keys, a stop bar 
for said bankadapted tobe diferentiallypo 
sitioned by said keys, a pivoted drivingarm 
havin * 

of stop bar, said driving arm having a 
Projection adapted to engage a shoulderon 
tle stop bar when the yielding connection 
yields as the driving armstartsto move said 
b8"r, saittprojectionand shoulder beinglocat 
ed So that, as the driving arm turnson its 
Divot during movement of the stop bar,the 
Projection is moved out of contact with said 
shoulder. 

26. An automatic calculator havin 
0f depressible amount keys, a stopbar for 
each bank adapted to bearrested in diferen 
ial Dositionsbythe keys ofits bank, a driv 
ng arm yieldingly connected to each sto 
bar, a power driven ratchet pinion for ? 
arm, a Pawl Carried by each alm, a spring 
normally urging the pawl in a direction to 
engage the driving ratchet of its arm, a re 
strining mgans for each pawl, a key-con 
trolled bar for each bank of Ikeys movable 
longitudinally when a key inits bank is de 
Pressed a latch for eachikey-controlled bar 
for_b0ldingitin its moved position, each of 
Said latches having connections with the ro 
leasing means ofitsbankto move said means 
to elease the Pawl of said bank when a key in thebankis depressed, and means for auto 
Imatically disconnecting the pawl from the 
ratchet when the stop barisarrested. 
27 An atomatic calculator having banks 

of Clepressible an0unt keys, a stop bar for 
cach bank adapted to bearrested in difer 
gntial p0sition by the Ikeys in its bank, a 
driving arm yieldingly connected to each 
stop bar, a Ipower driven ratthet pinion for 
each arm, Ipawl foreach arm, a spring nor 
Imally Ilrging the pawl in a directionto en 
gage the drivingratchet, a restrainingmeans 

65 the stop bar is arrested, means operated by enth Dawl, akey-controlled bar for each 

a yielding connection with one end 
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said stol)barindsaiyhegincludinga pay 
uged toward a postion for egagig said 
wheel, means Inormally restrainingsaid pawl 
fron suchengagement, 1mechanism coltrolled 

5 by Said amount keys for releasing saidl pavl 
when one of Said Ikeys is depressed, means 
urging Said keys and the mechanism con 
trolled thereby toward normal position, said 
Clriving connections including portions act 

10 ing aftersaid stopbarisarrested in diferen 
tial position to cause Said pawl to be discoll 
Inected from said toothed wheel and to free 
Saidlkeys and themechanism controlled there 
by for return to normal so that one of said 

15 keys Imaybe del)ressed beforesaidst0pbarre 
turns to Inormal to thereby again release said 
pawl restraining 1means whereby, when said 
Stop bar Ireturns to normal, Said pawl will be 
immediately re-englged with said toothed 

20 wheel to Cause a second m10vement of said 
stop bar. 

33. A key Iresponsive automatic calculator 
having banks of depressible amount keys, a 
Stopbarforeachbank movable to diferential 

25 Positions determined by the keys of its bank 
and returnable to normal, a power driving 
means, driving connections for each stop 
bar for connecting it to said pover driving 
means, 1meals operated by depression of an 

30 amount key for conditioningthe driving con 
nections for the bank in which a key is de 
IDressed to connect the stop bar of said bank 
tosaid power driving means, and meansact 
ing to autolinatically disconnect said driving 

35 connections after said stop bar has been ar 
rested in diferential position, said driving 
Connections remainingin disconnected posi 
tion during the return of said stop bar to 
10rnal, said key operated means and said 

40 driving Connectionshaving portionsenabling 
aid keyoperated measto be operated be 
fore Said stop bar and driving Connections 
have returned to morinal to thereby condi 
tion said driving connections for a second 

45 engagelment with Said driving Illeans imme 
(liately upon the return of said stop bar to 
110rmal. 

34. An autolmatic calculator laving banks 
of depressible amount keys, a (liferential 

50 1mechanism for each bank movable to difer 
ential positions (letermined by the keys of 
its bank and returnable to In0rmal position, 
a II)()wer Clriving means, normally discon 
megited riving.connections between each of 

55 stirl (liferential Inlechanisms and Said power 
(riving 1means, mechanisil actuated by Said 
amount lkeys for colditioning said driving mationstoomegitheifirentialime 
anism of the bankin whichalkey is depressed 

60 t() sai(l driving means, latching means for 
liol(ling said Ikey actuated mechamism in its 
11()vedl p0sition, said driving connections in 
Cluding portions actingto aultomatically dis 
connect said diferential mechanism from 

65 said power operated means after said difer 
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ential inechanism reaches diferential posi 
tion and beforeit starts toreturn to normal, 
Said Dortions also releasing said key actu 
ated mechamism to enable the latter toreturn 
to Inornal so that it Imaybe again actuated 
by its keys before said diferential mecha 
Inism returms to mornal to thereby condition 
said driving Connections so that when Said 
diferential mechanism returnsto mormal, it 
Will be imediately reconnected to Said pow 
er driving means. 

35. Anautomatic calculator having banks 
of depressible amount keys, a diferentially 
1movable stop bar for each bank imovable to 
diferential positions determined by the keys 
of its bankand returnable to normal posi 
tion, a power driving means including a ro 
tatable toothed wheel, normally disconnected 
driying.connectionsbetween each stog bar 
and said power driving imeans, said driving 
connections including a pawl and means 
urgingsaid pawlina direction to engage said 
toothed wheel, a restraining means for said 
Dawl, 1lechanism actuated by said keys for 
Imoving said restrainingmeanstorelease said 
Dawl, latching means for holding said 
actuated mechanism in the position to whic 
it is moved, Said driving connections includ 
ing portions acting t0 autonaticaly moye 
said pawl to an inactive position after said 
stop bar has been diferentially positioned, 
said portions of said driving Connections 
tlsoreleasing said latching means, said driv 
ing connections also having provisions for 
returning said pawl to active position when 
said stop bar is Ireturned to mormal, said Ikey 
actuated mechamism being operable prior to 
the Ireturn of Said stop bar to mormal to 
Inove said restrainingmeansto released posi 
tion so that, as said actuated stop bar re 
turns to normal position and said pawl is 
moved toward said toothed wheel, Tit will 
immediately engage said wheel and connect 
the stop bar to said driving means. 

36. A key-responsive automatic calculator 
having banks of depressible amount keys, a 
stop bar foreach bankadapted to begivena 
forward and a Ireturn stroke of movement, 
Said stop bars being arrested in diferential 
forward positionsbythekeys oftheirrespec 
tive banks, a power driving means operable, 
upon depression of any key in any given 
bank, to automatically and instantly move 
the stop bar forsaid bankfroma normal to a 
diferential position, connecting means for 
each stop bar conditioned by depression of 
akey in agivenbankfor connectingthe stop 
bar for said bank to said driving means, 
latching means forholding a portion of said 
connecting meansin the position to which it 
ismoved,Said held portion ofsaid connecting 
Inneanshaving provisions for holding the de 
pressed key depressed, Ireleasing 1means au 
tormatically disconnectingsaid stop bar from 
Said driving means after said stop bar has 
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means to return to mormal to release the de 
Dressed key and stop the motor. 

42. An automatic calculator having banks 
of depressible amount keys, a stop bar for 
each bank adapted to be arrestedin difer 
ential positionsbytheikeys ofitsbank, a mor 
Imally inactive electric motor, driving con 
nections for each stop bar for connecting it 
to said motor, a movable bar for each bank 
of keys urged toward motor-stopping p0si 
tion but movable by depression of any key 
ofits bankto motor-startingposition,means 
operated by said movable bars for starting 
the motor when a key is depressed, a latch 
for holding each movable bar in its motor 
startingposition, meansassociated with each 
movablebar and operated thereby when a 
key is depressed forautomatically condition 
ing the driving connections to connect the 
stop bar in the bank in which a key is de 
pressed to the motor, means operating auto 
maticallywhen thestopbaris arrested to dis 
connect the stop bar from the motor, said 
last named means also operating to release 
the latch to permit the movable bar to re 
turn to Inormal to stop the motor. - 

43. An automatic calculator having de 
pressible amount keys, a diferential stopbar 
movable to diferential positions determined 
by depgession of sid keys, a egistering 
mechanism controlled by said stopbar, a Inor 
Imally inactive electrically operated driving 
meams for movingsaid stop bar, a switch for 
starting said driving means, mechanism act 
ing, upon depression of any of said keys, to 
automatically operate said switch to start 
said drivingmeans and to automaticaly con 
nect said stopbartosaid driving means with 
a yielding connection, and meams set into 
operation by movement of portions of said 
yielding comnection after said stop bar has 
been arrested actingto automatically discon 
nect the stop bar from the drivingmeans and 
open said switch. - 
44. An automatic calculator having de 

pressibleamountikeys, a plurality ofbanks of 
diferential stop bars movable to diferential 
positions determined by said amount keys, 
a registering mechanism having a plurality 
of pinions each of which is operated by its 
respective stop bar, a normallyinactive elec 
tri6 motor for rotating a rotgry.driving 
means, Inormally disconnected driving con 
nections between each stop bar and Said Iro 
tary driving means, and means conditioned 
by depression of any of said amount keys 
for startingsaid motor and conditioningsaid 
driving connectionsto automaticality connect 
to said motor the stop bar appropriate t0 
said depressed Ikey, Said driving connections 
including portions acting to Cause Said stop 
bartobeautomatically disconnected and said 
motor to be stopped after said stop bar has 
been moved to diferential position. 

45. A Ikey Iresponsive automatic calculator 
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having a plurality of banks of depressible 
anountikeys, a diferential stop bar for each 
bank movable to diferential positions deter? 
Imined bythe amountikeys ofitsbank, a reg 
istering mechanism having a piral 
pinions each of whichis ograted by its re 
spective stop bar, a normally inactive elec 
tric motor for rotating a rotary driving 
means, mormally disconnected driving con 
nections between each of said stop bars and 
said rotary drivingmeans,a switch for start 
ing and stopping said motor, means condi 
tioned by depression of akey in any bankfor 
causing said switch to start said motor and 
forgusing the driving gonnections for the 
bankin which the keyis depressed tobe con 
ditioned toconnect the stop bar of said bank 
to Said motor, and means set into operation 
by the continued movement of a portion of 
said driving connections after said stop bar 
has been arrested acting to disconnect said 
stop bar fron said motor and operate said 
switch to stop said motor. 

46. An automatic calculator having de 
pressible amount keys, a plurality of banks 
of diferential stop bars movable to difer 
ential positions determined by said amount 
keys, mens urging said stopbars to a mor 
Imal position, a registeringmechamismhaving 
a plurality of pinions each of which is op 
erated by its respective stop bar.8 mgrmal 
ly inactive electric motor, mormally discon 
nected driving connections foreach stop bar 
for connectingit tosaid motor, means condi 
tioned by depression of any of said amount 
keys for starting said motor and condition 
ing said driving connections to connect to 
said motor the stop bar appropriate to said 
depressed Ikey, means urging said key-condi 
tionedimeansin a directiontostop saidimotor, 
and latching means for holding said key 
conditioned means in the position to which 
it is moved, said driving connectionshaving 
portions acting to cause said stop bar to be 
automatically disconnected from said motor 
after said bar has been diferentially posi 
tioned to thereby release said bar for re 
turn to Inormal, said stop bar operating its 
register pinion during its return to mormal, 
said portions of saiddriving connections also 
releasing said latching means to enable said 
key-conditioned means to return to normal 
prior to the return of said stop bar to mor 
Imalto therebystop said motor while the stop 
baris returning to normal. 
In testimony whereof, I have subscribed 

Imy name. 
WAILIER J. IPASINSIKI. 

ity of : 

80) 

85 

90 

05 

100 

103 

110 

1) 

120 

125 


