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The mvenbon relates to Improvements m event that both wmdmgs are energized con­
automatic controllmg devices for record-con- currently, the record perforatiOns agreemg, 
trolled machmes such-as tabula.tmg machmes there 1s no attract1on of the armature or re­

~ In machmes of this clnss proVISIOn lS made lay arm and, consequently, the machme con-
• fot sensmg the record group designating per- tmues m operat1on However, 1f the record IIJ 

foratJ.ons and for moddymg or otherwise peforabons of two analyzed cards do not 
brmgmg about a ddferent functional opera- agree there IS an unbalancmg of the ddferen­
tion of the machme "'hen there are unhke des- t18lly wound control magnet and tlus mag-

~ tguatmg perforat1ons m two successive rec~ net \Vlll then act to attract Its armature and 
1& ords e'Jfect control of the control circuit so 

Heretofore such operation has been per~ While the mstrumentabt1es proposed find 
formed by enE>Igtzmg mdividual magnets particular utlhty 1n ma.chmes employmg al­
under the control of the brushes and these ternn.tmg current m the brush or card clr­
magnets 1n turn when energized estabbsh cu1ts the d1:fferentmlly wound control mag~ 

15 a supplementary control CirCUit The pre- nets and controlled contacts materia.ll:y s1m- 85 
v1ous devices have utiliZed and necessitated phfy the control section of the ma.chme as 
the use of direct current and have employed a they obviate the use of a large number of me­
considerable number of contacts m vanous chamcal dev1ces heretofore employed for 
rircmts A cord mrcmt contact was m trippmg, releaSing and restonng the various 

10 eluded for each magnet and the control c1r contacts. TO 
cwt mcludmg a number of contacts senally Further obJects and advantages wlll be 
disposed therem and through wh1ch all eon- heremafter pomted out In the accompa.nymg 
trollmg current had to pass m order to mam~ specification and claims and shown m the 
tnm the operation of the machme drawmgs wh1ch by way of illustratiOn show 

Bi The present mvention hns for Its obJects preferred embodiments of the mventlon TIJ 
the pt ovision of deviCes of such character that In the drawmgs, 
alternatmg current may be ut1hzed m place Fig 1 shows diagrammatically one embodi-
of the dtrect current m the various card cir- ment of the mvention 
cu1ts thereby dispensmg w1th the use of a F1g 2 shows a mod1ficat10n of the arrange~ 

80 mulbpbc.ty of contacts ment shown m F1g 1 m wh1ch a smgle con- 80 
A further obJect of the present mvention trollmg relay 1s employed m place of mdi­

reSides m the provlSlon of a novel arrange- v1dual relays shown m Fig 1 
ment of the controlling circmt whereby the Figs 3 and 3a taken together show o. com 

85 
use of ser1es contacts IS obviated Contacts In plete tabulating machme embodymg my lm­
parnJlel are employed any one of which ma1. p10ved. control sy-stem The control system 8& 
estabhsh a normally open controllmg circuit 1urmg m these figures IS shown by heavy 
and thus brmg about a chn.nge m the opera- bnes 
bon of the machme Heretofore the con- Referring now to F1g 1 M represents an 

40 
trollmg Circmt has been a normally closed one alternating current generator which may be 
and chanl!'6s of record groups have opened of magneto type 1f desired Contacts T-5 90 
the sa1d Circmt to brmg about the contr-ol of establish a CircUit from the A C generator 
the machme. M to the common hne 10 supplymg A C 

A further obJect of the present mventlon 1mpulses to the upper and lower bruShes 11, 
_ resides m a novel n.uan~ment of control 12 Contacts T-5 break the brush CirCUit 

40 magnets havm~ double wmdmgs. one wmd- durmg the mtervals between cards and es- 95 
mg bemg energ~zed from a card circuit from tabhsh th1s brush CircUit durmg the penod 
one brush and rec01d perforation and the that the perforated fields of the cards are 
other wmdm!J bem~ energtzed under the con- passmg under the brushes The succesSive 

,
0 

tz ol of the other brush whiCh cooperates With cards which pass under the brushes are re~ 
a a perforation upon a different card In the spectively designated 13 and 14 Upon the lOO 
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oppoSite mdes of the cards from the brushes 
contact blocl[s 15 and 16 are provided, which 
contact blocks are Wired to opposmg wmd­
mgs 17, 18 Both wmdmgs 17 and 18 at their 

& ends are connected to a common giound Cir­
cmt 19 The magneto or A C generator ::M 
lS also connected to ground at 20 It Will 
be understood that 1f perforai1ons are con­
currently under brushes 11 and 12 there w:Ul 

10 be a current flow through both wmdmgs 17 
and 18 and masmuch as these wmdlngs op­
pose each other the magnet1zmg effect wzll be 
neutralized If a pet forat10n comes under 
mther brushes 11 or 12 at a time when there 

lli IS not a perforation under tl1e other brush 
one or the other of windmgs 17 or 18 will 
be energtzed while the other 'vmdmg 'viii 
not be energ:tzed In tlus evPnt there 1s a 
magnetlzmg effect whtch can act to attract 

zo on armature 21 There IS one of these arma­
tures 21 for each of the "at'lous columns 
Armatures 21 are connected to a c~rcutt 22 
which receives current from the generator )! 
When attiB.cted by the unbalanced actiOn of 

26 any one or mote of coils 17, 18, one or more of 
the armatures 21 wtll be raised and will es­
tabhsh a c1rcwt to a lme 23, which lme ex­
tends to a control COil 24 connected to ground 
as shown The energ1zation of control coil 

80 24 w1ll attract an armature 25 n.nd mterrupt 
a control circuit 74 Thls conttol Clictut 74 
may extend to o.ny control magnet m the 
record-controlled machme which IS mtend­
ed to be deenergtzed to bitng o.bou.t n. modi-

IIi fication of the operation of tlie m,achme In­
asmuch as the eneigtzatiOn of a cotl 24 IS 
only momentarily due to the pulsatiOns of 
current whtch are supplied from generator 
M, provision IS made for retammg armature 

40 25 m pOSition to mamtam the openmg of 
control cucu1t 74 One method -of effectmg 
thiS IS bv providuig a latch 27 provided 'uth 
a su1table sprmg and an engagmg notch 28 
to catch armature 25 when the latter IS at-

46 tracted by the energ1zat10n of cotl24 Afte1 
the card cycle is completed provi•non must be 
made fot releasmg annat.ure 25 fi om notch 
28 and thts 1s preferably effected by means 
of a cam 30 

10 The arrangement shown m Ftg 2 1s sub-
stantially Identical w1th that shown m Fig 
1 with the exception that a smgle relay 21a 
IS employed m place of the multiple relay 
nnnatures 21 of Fig 1 The arrangement of 

lili the wmdmgs 17 and 18 Is such that thev are 
disposed so as to Jomtly and mdtVIdually act 
upon armature 21a.. For eumple, the cmlq 
could be of pancake f01 m and spaced closely 
together, the armature 21a bem~t placed o.dln.-

80 cent the end of the coil assembly m nny de­
Sired manner 

The Circuxt diagram shown m F1~ 3 and 
3a IS. that of o. to.bulatmg machme now m 
general use and more fully deo;crtbed m the 

8.5 o.ppbcntJon of G F Daly and B. E Page. 

Senal No. 6980, filed February 5, 1925 now 
Patent No 1,762145, dated June 10, 1930 
For smphCity of Illustration the alternat­
mg current control has been made entirely 
separate from the regular D C card urcmt 70 
and machme control The A C and control 
Circuits are shown by heavy Jmes Stmxlar 
reference characters are employed as on Fig 
1 so far as posstble From contact blocb 
15 and 16 su1to.ble cable connections are shown 76 
leadmg to the opposed wmdmgs 17 a.nd 18 
In order to utihze selective columns and for 
supp1essmg the operation on destred col­
umns coils 17 and 18 are not permanently 
connected to the common return hne 19lead- 80 
mg to the ground but mstead are connected to 
mdtVldual plug sockets 31 Correspondmg 
plug sockets 32 s.re provided m the return lme 
19 which leads to the ground By employ-
Ing proper plug connectiOns between the de- So 
s1red sockets 31 and 32 the destred ddferential 
opposed magnets 17 and 18 can be brought m-
to mrcu1t Thus the control may be used on 
a less number of columns than the eight which 
are Illustrated or any destred column can be 00 

cut out of controlling action It 1s obvious 
that Instead of emplo.ymg the mdtv1dual re­
lays 21 a common relay armature such as 21a 
may be employed The control Circuit 74: ex­
tends to the usual control relays 91 and 84: 96 
of the tabulating machme and mamtams the 
oper.atlon of the tabulating machme durmg 
the 'J)enod of the cycle when cam contacts 
0-1 break Interruption of this control c1r-

100 cu1t 74 bnnp about a stoppage of the tabu­
latmg machine or otherwise modifies the op­
eration thereof 

It Is obvious from the above that the ar­
rangement descnbed 1s capab-le of detectmg 

105 ddlerences m successne cords of the smgle 
hole or Hollerith type In this type of cards 
double punchmgs frequently occur and smce 
they are usually m error It 1s destrable that 
attention be called to th1s fact Where two 
perforatiOns occur m one cord and one of 110 

these corresponds to a. perforation m a suc­
cesSive card magnet wmdmBB 18 and 17 will 
both be ene!"gized and machine opera.t1on Will 
contmue Ho"'ever the presence of any per­
foration m one card without a correspond- 115 

mg perforation m a successive card will be 
Immediatelv sensed by e1ther the up.Per or 
lower brushes and cause energtZatzon ol. 
e-Jther magnet 17 or 18 alone to alter ma­
chme operation This detection may be ef- 120 

fected Irrespective uf the previous agreement 
of other and correspondmg perforation& of 
succeSSlve cs.rd"S, as would be hkely to oc:cur 
m cards arranged accordm~ to the combma-

125 tional or other system mvolvmg plural per­
foratiOns m a smgle card column 

What I clatm 1s 
1 An automat1c control for a tabulatm~ 

machme and the hke compr1smg a plurahty 
180 of magnets ea('h compriSing a t.'Oll energiZed 

J 
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under the control of a re~rd perforation ae- SBJ:d ma~et devices having ~roVISlODS for 
nved from one record and an opposed coli automa.t1cally neutrahzmg t e1r magnetic 
energ~zed under the control of a record: per- action U:{'On the a~reement of the respective 
foratlan m a different record,. sa~d colls neu- perloro:tions of d1 erent records, and a con-

I: trallZl~ each olher uEon the -apement tf trol means wh1<.h 1s kept out of operation 70 
the per orabons m bot records and exerting when sa1d neutrahzmg effect occurs 1n all 
a.. magnet1zmg effect ~on the disagi"eement o.f said magnet dev1-::es 
of the perforatiOns m e reeords, and meam 9 An automatic control system for a rec-
for bnngmg about a eontrollmg operation ord controlled machme compr1smg sebarate 

10' upon the occurrence of sa1d magnetizmg mechanisms for ana.lyzmg concurrent y two 76 
'-
' effect 1n any one or more of sa1d ma.giiets successne records, c1rcu1ts controlled by sa1d 

2 A controlhng device for a perforated mecharusms and meo.ns controlled by ba.l-
record controlled machine mcluding a plu- anced current conditions m said c~rcults for 
rahty of berforat1on sensing elements, and determmmg one type of machme operation 

11" a magnet em~ controlled thereby and hav- and by tmbala.nced curr.ent cond1t1ons m sBJd ao: 
mg opposed wmdlllgS arranged to neutraliZe Circuits for determmmg another type of ma-
each other ubon the senSing of concurrent chme ~rabon 
perforations y S&ld sensmg means 10 automatic control system for a rec-

3 A record controlled machme havm~ a ord controlled machme eomprismg seJ,arate 
20 plurahty of mdex point controlled Circuits, mechamsms for a.nalyzmg concurren y two 81 

magnet Windm~s m each of the aforeS&ld mr- successne records, a. separate circmt con-
cu1ts, said wm 1ngs 9eJ.ng opposed to each trolled bv each mecha.msm and means con-
other whereby neutrabzmg effects are se- Jomtly controlled by said circuits for deter-
cured upon the sa1d windui~ recenmg cur- mmmg one t~pe of machme operation on cur-

Bl rent from correspondmg m ex pomt perfo- rent flow m oth of sa1d CircUits and another 10 
rations type of machme operation on current :O.ow m 

4: A controlling device for a c&erforated onlv one of sa1d mrcmts 
record controlled machme, mclu mg a d!f- i1 An automatic control system for a rec-
ferentially wound magnet havmg oppo:i'!t ord controlled ma.chme com:pns1:1 ana.llz-

ao coils receiving current under the control o mg mechaniSm mcludmg a. s1~le rush or II. 
separate perforations of a plurality of per- SUCceSSIVely searchmJ!' mdex somts In a col-
forated records, sa1d coils bemg grounded umn of a. controllmg recor and a Bln~le 
to neutraliZe each other upon the agreement brush for synchronously searching m e.-,: 
of the records and to provide a magnetizmg pomts on a column of a succeeding record, a. 

16 effect upon a dlsa~eement of the perfora- circuit controlled by each brush, and means 100 
tlons of sa1d reoor s. con1omtly controlled by sa1d circmts 1n a.c-

5 .An automatic control dev1ce for a tab- cardance w1th balanced current conddaons 
ulatm! machme and the hke compnsmg a therem durmg complete record analysis for 
contro mrcu1t, a pluraht~ of record con- determming one type of machme operation 

lO trolled maanets for contro hng Said el:l"CUlt, and for determmmg another type of ma.chme 101 
r each of sa1 ma_gnets bem~ controlled by the operatiOn on unbalanced current conditions 

record f!ldorations of a p uraht,Y of records, at any time dunng the record analym.s 
each S&ld magnet haVIng ~rov1s1ons for neu- 12 ~~n automatic- control svstem for a rec-
tra.hzmg the magnetic e ect thereof u&on ord contr.olled machme compr1smg a.na.lyzmg 

46 the agreement of the perforations of di er- mechamsm mcludm_g a smgle brush for sue- 110 
ent records cess1vely searchmg mdex p01nts In a. column 

6 A control device for a record controlled of a controlling record and a smgle brush for 
machme compriSmg a plurahty of magnets, synchronously searching mdex pomts 1.n a. 
means for neutrahzmg the magnet1zmg ef- column of a succeedmg record, a circwt con-

5C feet of one or more of sa1d magnets upon the trolled bv each brush and means conJointlL 111 
a.l'reement of the controlling record perfora.- controlled bv said circmts m accordance w1t 
tions and for estabhsh~JJ. a ma.gnebzmg ef- srmultaneous current changes In each to de-
feet m one or more of sa1 magnets upon the termme one type of machme operation and 
disagreement of contl'olhng record perfora- cont,rolled by said Clrcuits In accordance with 

1;: bons curtent chan~es m one alone to determme 110 
7 The Invention set forth m elatm 6 m another tvpe of machme operatiOn 

wbJ.ch means IS provided for controllmg the 13 -.An automatic control svstem for a rec-
oferabon of the machme upon the occurrence ord controlled maclune eompr1smg analyzmg 
o a. magnetizmg effect m any one or more of mechamsm mcludmg a smgle brush for sue-

61. sa1d magnets cessnelv searchmg mdex pomt.s m a column 115 
8 A control device arranged to compare of a controlbng record and a smgle brush for 

the ~forations of a. pa1r of records -com- s~nchronously sea1chmg mdex pomts m a 
arlSln~ magnet deVICeS havmg wmdmgs lD· column of a succeedmg record, a circuit con-

epen ently ener~zed under the separate trolled by each brusll and means con]omtly 

I 
o:; control of the perforations. of s111d records, controlled by s&Id mrcu1ts 1n accordance with 1JO 

r 
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unchanged current cond!tiODS or SIDJ.ulta­
neous current changes dunng a complete rec­
ord analyzmJ operation to determme one 
tfPe of machfue operation after the term.ma-

1.' tlon of the record ana.lySis and controlled m 
accordance with non-concurrent current 
changes m the circuits for determ.mmg an­
other type of m.aclnne operation after tb:e ter­
mmabon of the record analyms 

1Cl' 14 An automatic control system for a rec­
ord controlled machine eomprJ.Smg analyzmg 
mecha.Illsm for sensmg mdex points on a eon­
trolhng record and analyzing mechamsm for 
concurrently seilSlng 1ndex pomts on a suc-

1Ji ceedmg record, separate cll'Cwts controlled 
by each mechaniSm, electro magnetic means 
conJointly controlled by said Cll'CWts mclud­
mg magnetiZing means energxzed m oppos­
mg senses b;y sB.ld circwts and means con-

!Ct trolled by said.electro:m.BgnetJ.c means mac­
cordance With bke and unhke mdex pomts 
on succeedmg recol'ds for controlhng mo.­
clune operation 

15 An automatic control system for a rec-
u: ord controlled machme eompnmng analyzmg 

mechanism mcludmg a smgle brush for suc­
cessively sensmg mdex pomts 1n a column of 
a controllmg record and a BmJrlle brush for 
synchronously sensmg Index pmnts m a col-

act umn of a succeedmg record, a separate Circuit 
controlled by eacli brush electroma_gnetic 
means con]omtly controlled by said circwts 
mcludmg magnetJ.zmg means enerl!zed m 
opposmg senses by the two Cll'CUlts and means 

JIS.: controlled by s1.ud electromagnetlC means m 
accordance w1th hke current conditions dur­
mg analysis m the two mrcuits for determm­
mg one type of mo.chme operation and m ac­
cordance with unbke current conditions dur-

"IU: mg analysis m the two circwts for determm­
mg another type of maehme operation 

16 An automatic control system for a rec­
ord controlled ma.clune com:pnmng analyz­
mg mechanism mcludmg a smgle brush for 

:l1f successively sensmg mdex _pomts m a. column 
of a. controlling record and a sm~le brush for 
synchronously sensmg mdex pomts m a col­
umn of a succeedmg record, a separate cir­
cuit controlled by each brush, electromag-

60" netic means conJOintly controlled by s&J.d Cir­
cuits mcludmg ma~etlzmg means energxzed 
m opposmg senses bv the two circuits, means 
controlled by sa1d electromaan:etro means In 
accordance' With simultaneous changes m cur-

lilf rent flow m the two mrcults for determmmg 
one tvpe of :rtJ.achme op~ration and controlled 
by sa.1d electromagnetic means m accordance 
With a chan~ 1n current m one mrcUit alone 
at any t1me durmg record analySis to deter-

flO nune another type of machme operation and 
means for delay111! the effects of the deter­
mmed control unbl the termination of the 
record analySlS 

17 An automatic control system for a 
Gii record controlled machme compnsmg ana-

lyzing-mecbanmrr for sensmg mdex pomts'on 
a controHmg record field and a second ana­
lyzmg meclui.niSID. for sensmg mdex pomtllon 
a su~ceedmg controlling recprd field, a mr­
cwt controlled by the first-named analyzmg '@ 
mechaniSm and having It.s status chanl[ed 
each time sa1d first-named analyzmg mecD.a­
msm senses mdex pomts, a second mrcuit 
controlled by sa1d second o.na.lyzmg mecha.­
msm to change Its status each time the second '1.6" 
analyzmg mechanism senses mdex pomts, 
and a. maChme conhol circuit controlled con­
JOintly by said brst and second Cll'CUits 

18 Ali automatic control system for a 
record controlled machme comprJSm~ ana- so­
lyzing mechanum1 for sensmg mdex p01ntson 
acontrollmg record field and analyzmg mech­
amsm forconcurrentlyseRiillllgmdexpomtson 
the succe&bng record field, separate CircUits 
controlled by said mechamsms, an electro- SA. 
ma~net m each circwt, each electromagnet 
haVIng 1ts status changed by Its assoma.ted' 
analyZing mechamsm each tune sa1d latter 
mechaniSm senses mdex :pomts, and a ma­
chme control Cll'cuit conJomtly controlled by IIO­
satd electroma~ets 

19 In an automatic control 9stem for 
record controlled machmes, analyzmg ele­
ments for a cdrrespondmg column of a p&Ir 
of records for concurrently sensmg des1gna.- 115-
tiOns on both records while m mofaon, and 
means controlled by either element for modt­
gmff machme operation when the deSigna­
tiOn m one record mcludes at least one des1g-

100 nation dnler~ fr-om those common to and 
provided on both records in the correspond-
mg columns 

20 "In an automatic control system for 
record controlled maclunes, a smgle sensmg 

105 element for each of a plurahty of records, 
means whereby one or other of the elements 
detects the presence of o. deSignation on one 
of the records subsequent to the sensmg of 
corresponding designations on the plurality 

110 of records, and a. machme control deVIce con­
trolled by S8J.d means for controllmg the 
operation of the machme 

21 In an automatic control system for 
record controlled machmes, a sensmg element 
for each of a pair of records, and means 116 

whereby etther element causes the Signify-
Ing of the presence of any designation on a. 
record w1tliout a correspondmg designation 
on a succeeding record after sensmg of hke 

120 designat1ons on both 1 ecords 
22 In a.n 'aut-omatic control system for 

record controlled machines, a senmng element 
for each of a. plurahty of records, means 
whereby either element m the movement of 

125 the record past the related sensmg element 
detects a deSignation not correspondmg w1th 
a- designation sensed by the Qther element, 
and a mo.chme control device controlled by ' 
said means 

23. In a machine controlled by records pro- 130 

' • 
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vtded. With plural perforatlons, analyzmg 
means for concurrently sensmg perforatlons 
In a plurality of records while m motaon, 
and means for altermg machme operataons 

6 when a perforation occurs m mther record 
when a correspondmg perforation does not 
occur m the other record and which IS In 
addition to bke perforations m both records 

24 An automatic control system for a tab-
10 ulatmg machme compnsmg a pall" of sensmg 

elements, one for each record, means wherebj 
either element detects the ddference between 
any: designatlon or any poss1ble arrangement 
of designatJ.ons on one record from any other 

16 designation or arran~ent of deSJ.~atJ.ons 
on a succeed.mg record, and a m.achl.n.e con­
trol device operated m accordance with such 
detect.J.on 

25 An automatic control ~tem for rec-
20 ord controlled tabulating ma es comprls-

mg a maclnne control dence, electrical ana­
lyzmg devtces, each coordmated W1th one of 
a P.lurahty of records, and means whereby 
said analyzmg dev1ces detect ddferences m 

26 any designatJ.on or arr(l.ngement of designa­
tions on one record from any other demgna­
tlon or arrangement of deSignatJ.ons on 
another record to operate the machm.e con­
trol deviCe 

ao 26 An automat.J.c control system for rec-
ord controlled machmes comprlSmg a ma­
c;hme control deVIce, an analyzmg brush for 
ea<.h of a pa1r of records for srmultaneously 
analyzmg de3lgnat.J.ons m both records, and 

36 means whereby mther analyzmg brush de­
tects, to o~rate the machme control dev1c.e, 
a deBlgnation on only one record m addition 
to other and like designatlons on both 
records 

40 In test.J.mony whereof I hereto aJBx my 
CJignature 

JAMES W BRYCE. 
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