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The presentinvention relates to unidirectionally reSpon 
sive electrically controiled counting devices,and more par 
ticulariy to a relay chain which will receive and tranSmit 
counting impulses from a directionally responsive object 
Sensing meanS. 
,Among the objects of the inventionis the provision of 
an error elimination device forinterposition between ob 
jectsensing means and a counting device which wil pre 
vent an erroneous count if a normal forwardly moving 
succession of objects to be counted should Stop,reverse 
its direction of movement to a limited extent,and then 
resume its normal forward direction of movement. 
A further object of the inventionis to provide an error 

elimination device of this character which comprises a 
relay chain which is controlied by directionaly responsive 
object Sensing means,the relay chain being capable of 
storing at least one full count in the reverse direction and 
being so arranged that Such a stored reverse count must 
first be canceled by a complete forward count before a 
further counting impulse wil be transmitted to the count 
ing device. 

In the embodinent of the invention herein Shown and 
described,the invention is ilustratively applied to the 
counting of cylindrical objects exemplified by empty tin 
cans rollingdowna chute. 

Tin cans are customarily conveyed from the production 
lines on horizontal cable conveyorS. The cans Stand ver 
tically on moving Steel cables Supported cn each Side by 
strap iron guides. These conveyors run along the ceiling 
adjacent to and paralel to one or more rows of box cars 
into Which the cans are to be loaded. At intervals,on a 
longconveyor,brush-ofgates are provided so as to Sweep 
the cans of the conveyor at a point opposite the door of a 
particular car to be loaded. The empty cans then pass 
through a twist chüte at the bottom of which they areposi 
tioned horizontaly with their iong axes parallel to the 
conveyor;in other words,they are So arranged as to rol 
down an incline Set at right angles to the conveyor and 
leadinginto the door ofthe box car. Thisinclineis ordi 
narilypitchedinpracticeatabout12degrees. - 
The loading of the cans into the box carsisintermittent 

and at times the entire loading chute from its discharge 
extremity within the box car and extending all the way 
back to the conveyor becomes totally loaded with cans So 
that the cans Stil remaining on the conveyor remain Sta 
tionary and Sip over the running cable. Thus,suddenly 
a.forkfull,usually16cans,are simultaneously lifted from 
the chute inside the box car,and althe cansin the entire 
chute thereupon Surge forWardy under the acceleration of 
gravity,thus clearing the brush-ofgate of the conveyor 
and the upperportion ofthe chuteincludingthe twistpor 
tion therecf. These cans attain a considerable velocity 
duringthe forward surge,and when theystrikethe extreme 
Iowerend ofthe chute they bounce andreversetheirdirec 
tion of movement along the chute in a Shock wave.which 
may reach as far back as the conveyor This intermittent 
flow of cans is the normal procedure,So that thefiow rate 
of cans paSSing any given point along the chute is ex 

10 

15 

2 5 

30 

40 

50 

55 

60 

65 

70 

2 
tremely variable. Empty cans have very little rollingfric 
tion on the incline,but they are relatively compressible 
with a great deal of inherent Springiness and they have 
Very little maSS and consequently very ittle inertia. All 
of these factors combine to produce a highlyerratic con 
dition offioW. 
The conveyors ordinarily runatapproximately 500 cans 

Ber minute yhich,in the case of a can with a diameter of 
2 inches forinstance,is a rate of 1.4 ft. per Second with 
adjacent cans in contact with each other. When fiowing 
freely the cans accelerate down the incline and tend to 
Spread Out. In this condition theirrepetition ratein pass 
ing a given pCint remains the Same as the fow rate of the 
conveyor,i,e.,500 cansperminute. However,when cans 
Foling down the incline are dammed up and the dam Sud 
denly breakS,al the cans on the incline accelerate simul 
taneously and Shortlyreach SpeedSin the order of4to 5ft, 
per Second. Since they accelerate eveniy and they are 
cloSely Spaced,their frequency for counting purpose be 
colnes a function of the Speed and in a matter of a few feetexceeds2000cansperminute. 

Without reSortingto electronic counters,wariouselectro 
mechanical counting relay Systems are known which wil 
Operate at a counting rate of one thousand impulses per 
minute or faster and the tens digit of such count can be 
transferred to a Standard commercial electric counter 
whichis anentirely Satisfactory device atup to200 counts 
per minute. A iocation for the object Sensing perceptive 
element can be found near the top of the chute such that 
the frequency wilin no case exceed 1500 cansperminute. 
This,howeyer,does not take into account the situation 
Where the cans Suddenly reverse theirdirection offiow and 
this tendency to reverse,which mayinvolve movementin 
the reverse direction to the extent of almost to the full 
diameter of one can,occursfrequentiyand may occurwith 
the can inanyposition whateverwith respectto the object 
Sensing device,This particular problem has So far de 
feated attempts to obtain an accurate countusingphoto 
electric cels or other electronic object sensing orpercep 
tive devices because any can passing forward,then back 
Ward,then forward past the precisepoint ofobjectsensing 
Will be counted three times. Htis therefore necessary to 
have a Counting device capable of Speeds of action up to 
1500 per minute or better which responds only to being 
actuated in one direction but which,if actuated in the 
reverse direction,wil record orstore such a reverse count 
and apply it against the next forward count for cancella 
tion purposes So that once a can has been countedinthe 
forward direction,no matter how oftenit oscilates past 
the object Sensing device,it wil never be counted again. 
The practical importance of Such a device arises from 

the fact that cans are customarily Sold bythe thousand but 
are Shipped in bulk by the carload in box cars. The in 
ternal dimensions of diferent box cars vary considerably 
So that the carload physical count as established by the 
Seler and Verified by the buyer becomes the unit of meas 
ure in trade,The present counting Systems used for this 
purpoSe are mechanical,depending on the flow of cans, 
whichis Somewhat controiled by an arrangement of belt 
ing,to turn Star wheels which are connected to me 
chanical counterS. Hn practice these Star wheels,havinga 
certain forWard inertia,generaly over-count by some in 
determinate number,and the commercial records are 
therefore constantly Subject to error and dispute. There 
is obviously,therefore,an important advantage to be de 
rived from the use of a device in accordance with the 
present invention which is accurate under all conditions 
and this accuracy is enhanced if the device has no im 
portant mechanical parts to inpede the fow of the cans 
and is readily portable for installation on any chute, 

Other and further objects and adyantages of theinven 
tion wili become apparent upon reading the following 
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Specification together with the accompanying drawing 
formingapart thereof 

Referringto the drawing: 
Figure1 is a diagrammatic plan view showing afow of 

empty cans along an incined chute past object Sensing 
means by which counting of the cansis controlled. 

Figure2is a side view inelevation of the diagrammatic 
Showingof Fig.1. 

Figure 3 is an elementary circuit diagram showing a 
relay circuit comprising relays 1 to 8 which are adapted 
foruse with the object sensing means and counter of Figs. 
1 and2foreliminatingerrorsin count whichwould other 
wise be caused by limited movementin the reverse direc 
tion of the flow of cans past the object Sensing means. 

Referring to Figs,1 and 2,there is shown an inclined 
chute 10 upon which a Series of cans 11 is arranged for 
downward movement,Constructional details of the chute 
10 have been omitted for simplicity ofillustration,A 
fragment of a row ofempty cans1í is shown disposed on 
chute10. - 

Disposed above the chute 10is a directionally selective 
object sensing device illustratively shown as comprising 
two staggered enclosed single pole normally open Switches 
one generaly designated as 12 and the other as13. The 
switches 12 and 13 are arranged to be Successively actu 
ated and deactuated by each can of the row 11 as the can 
passes down the chute 10 and under Switches 12-13. 
Each of the Switches 12 and 13is provided with a Spring 
biased actuating lever12a and ?3a,respectively,havinga 
rounded free end adapted to be raised by a can passing 
thereunder. Afterthe can haspassed,the actuatinglevers 
12a and13a wilindividuallymove downwardly underthe 
infuence of the biasing Springs 12b and 13b and be raised 
again by the next can 11,The raising of actuating lever 
12a closes the normally open contacts f2c(Fig,3) of 
Switch 12 and lowering of the actuating lever 12a causes 
the contacts12c of Switch ?2 to open,Switch 13is simi 
1arlyprovided with normally open contacts13c controlled 
bythe actuatinglever13a. 

It is to be underStood that the Switches 12 and 13 are 
shown only by way ofilustration. Other known forms of 
object sensing means may be used provided that a for 
wardly moving object first closes a first contact,Secondly 
closes a second contact while the first contact is held 
closed,thirdly opens thefirst contactwhile the second con 
tactis held closed,and fourthly opens the second contact 
So that both contacts are again open. Devices of this 
character comprise photoelectric means,capacity or in 
ductance controled apparatus,and if the objects to be 
counted are magnetizable,then electromagnetic means 
may be utilized. ftisessential,however,thatthesequence 
of contact operation in the reverse direction be the op 
posite of that for the forward direction. Thus,an object 
movingin the reverse direction will first close the Second 
contact,Secondly close the first contact with the second 
contact held closed,thirdly open the Second contact with 
the first contact held closed,and fourthly open the first 
contact so that both contacts are again open. This se 
quence must also preyail for partial movements in either 
direction,Such that the ful cycle of contact actuationis 
incomplete, 

Operatively aSSociated with the Switches 12?13 is an 
electric counter 14 which is controled by the switches 
12?13through anerror preventingrelay circuit diagram 
maticaly represented in Fig.2 by the rectangle 15 and 
comprisingeight relays 1 to 8,as shown ingreater detai 
in Fig.3. The switch 12isindividualy connected torelay 
circuit i5 by a conductor16 and the otherswitch13isin 
dividually connected to the relay circuit15 by a conductor 
17. Both of the Switches 12—13arefurther connected to 
the relay circuit15 by a common conductor18. 

It will be appreciated that the counter14 may employ 
various expedients for increasingits counting rate,such 
as binary electronic counters,relay chains and the like. 

Referring to Fig,3,the Switches 12 and 13 are So 
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4 
arranged that there are four switch conditions which are 
used for the normal counting of a forwardly movingin 
dividual can,and these Switch conditions which are suc 
cessively produced may be listed in order as folows: 

8witch Condition 8witgh 12 | 8witch 13 

A?normal------------------------------------ QDBIi----?- Opea, 
B?foryard approaCh Op80. 
C-Overlap---------- ClOSed? 
D?reverse approaCh glosed. 
A?normal------------ -- - - 0pen? 

In the elementary circuit diagram of Fig,3 the relay 
circuit 15 is Shown comprising eight relays designated 
generaly as 1 to 8 Which control the electric counter 14 
from Switches ?2?13. Each of the relays1 to 8 is pro 
vided with an operating winding ?w to 8p,reSpectively. 

Relay l is a master relay and is a five pole relay com 
prising three pairs of normaly open contacts 1a,1b and 
ic and two pairs of normaly closed contacts im and in. 
Relay2 is another master relay and is a five pole relay 

comprising three pairs of normally open contacts 2a, 
2b and 2c and two pairs of normally closed contacts2m 
and 2n. : 

Relay 3 is a forward interlock relay and is a two pole 
relay comprising two pairs of normaly open contacts 
3a and3b. ,,, 

Relay 4is a forward counting relay and is a fourpole 
relay comprising three pairs of normaly open contacts 
4a,4b and 4c and a Single pair of normally closed con 
tacts 4in. - 

Relay 5 is a reverse interlock relay and is a two pole 
relay comprising two pairs of normaly open contacts5a 
and 5b., - - 

Relay 6 is a reverse registration relay andis a two pole 
relay comprising one pair of normally open contacts 6a 
and one pair of normally cloSed contactS 6m. 

Relay 7 is a reverse registration unlocking relay an 
is a single pole relay provided with a single pair of nor 
maly open contactS 7a. 

Relay 8 is a further reverse registration unlocking 
relayandisa single pole relay provided with a Single pair 
of normally closed contacts 8m. 
A Suitable Source of current illustratively Shown as a 

battery2?is provided for the energization of relayS 1 to 
8 and counter 14. When the Winding 1W to 8W of any 
of the relays ito 8 is energized,the particular relay oper 
ates and closes all ofits normally open contacts and opens 
all ofits normally closed contacts. 

NORMAL FORWARD COUNT 
Condition 4.?Normal 

No relays are operated. 
Condition B.?ForWard approach 

When a canis to be counted,it first lifts Switch actu 
ating lever 12a of switch 12,causing contacts 12c to 
close,Master relay winding iw is energized and master 
relay i operates closing normaly open contacts la,1b 
and 1c and opening normaly closed contacts ?n and ln. 
Master relay ? remains operated as long as Switch 12 is 
actuated and releases when switch 12is deactuated. 

Closure of contacts ia energizes the winding 3w of 
forward interiock relay 3 through the normaly closed 
contacts2m of master relay2. Contacts2m are closed 
at thistime because the can has not yet actuated Switch 
i3 to energize master relay winding 2y. 

Closure of contacts ib prepared an energizing circuit 
for reverse interlock relay 5 through its locking con? 
tacts 5a. 

Closure of contacts 1c prepares an energizing circuit 
for reverse registration relay 6 through the closed con… 
tacts 2n of master relay 2 and the open contacts5b of 
reyerse interlock relay 5. - 

Opening of.contacts 1m prevents forward counting 
relay4 from operating by subsequent closure of contacts 

  



5 
2b and 3b. Ifrelay4 has beenpreviously operated,and 
is locked in through its own contacts 4a,then the open 
ingor closure of contacts1m will have no efect. 
Opening of contacts1n prevents reverse interlock relay 

5 from operating when contactS2c close. 
The operation of forward interlock relay 3,which ac 

companied the closure of contacts la of master relay i 
caused it to close its normally open contacts 3a and 3b. 

Closure of contacts 3a prepares a locking circuit for 
forward interlock relay 3 Under control of contactS 2a 
of master relay 2. Contacts 2a,however,have not yet 
cloSed. 

Closure of contacts 3bisinefective with reSpectto for 
ward counting relay 4,because contacts 1m of master 
relay f are open,and further,because the contacts 2b 
of master relay 2 have not yet cloSed. 

Condifion C.?Overlap 
With master relay i still operated,the next action of 

the forwardly moving containeris to close contacts 13c 
by raising arm 13a of Switch 13. This Operates fnaSter 
relay2 causingit to close its normally open contacts 2a, 
2b and2c and to openits normaly closed ContactS 2i 
and 2n. Contacts la,1b,1c,3a and 3b are closed at 
thistime and contacts1n and1n are open,as deScribed 
above. 

Closure of contacts 2a completes a locking circuit for 
forwardinterlock relay3. 

Closure of contacts 2b is inefective,becauSe contactS 
1771 are Open. 

Closure of contacts 2c is inefective,because contactS 
1n are open. - - 
Opening of contacts 2n is prevented from releasing 

forward interiock relay 3 because relay 3 is renderedslow 
in releasing by the delay capacitor 3x whichis connected 
in multiple with its operating winding 3W. Relay 3 may 
be rendered slow releasing by other means Such as the 
provision of a copper slug forming a short-circuited turn 
around a portion ofits magnetic circuit or by any other 
desired conventional means. Alternatively,contacts 2n 
may be adjusted to remain closed unti after contactS 2a 
have closed to provide a make-before-break Sequence be 
tween these two pairs of contactS. 

Thus,cperation of master relay2 with master relay H 
operated nerely transfers control of forwardinterlock re 
1ay3from masterrelay to masterrelay2,withoutother 
efect. 

Condition D.?Reverse approach,starting fron forward 
approach - 

With forward interlock relay 3 operated and master 
relay2 operated,master reiay 1 releases,as the forWard 
1y progressing can alows Switch arm 12 to be preSSed 
downwardly by spring ?2b and Open contacts f2c. 

Contacts {a,ib and 1c cpen and contacts 1in and 1H 
cloSe. - - - " , - 

Opening of contacts fa is inefective because contacts 
2n are already open. , 

Opening of contacts lb opens a locking circuit for 
reverse interlock relay 5 whose contactS 5a are about to 
cloSe. - 

Opening of contacts ic is inefective with respect to 
reverse registration relay 6,because contactS 2n and 5b 
are Open. - - ? 

Closure of contacts 1m as master relay ? feleaSes,oper 
ates forward counting reiay 4through the presenty closed 
contactS2b of master relay 2 and contactS 3b of forward interlockreiay3. 

pefates reyerSeinterlock relay CloSure of contacts ?h O? 
5through closed contactS2c. Reverse interlock5cannot 

5 

2 5 

30 

45 

55 

60 

lock in,however,because the locking circuit through is 
own contacts5a is broken bythe opening of contacts i5. 
Whenforward countingrelay4was operatedit closed 

its normaly open contacts 4a,4b and4c and opened its 
normaliy closed contacts 4m. 
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Closure of contacts.4a completed a locking circuit.for 
counting relay4independentiy of contacts1m. At this 
time, Successive openings and closings of contacts ln 
of master relay1 can have no efect on countingrelay4 
because contacts in are Short-circuited by locking con 
tactS4a ofrelay 4, - 

Closure of contacts 4b operates relay 7,causing it to 
close contacts 7a. Relay 7 is rendered Slow in releasing 
by delay capacitor7x connected acrossits operatingwind 
ing 7}w. 
?oSure of contactS 4c operates electric counter 14 

through the presently closed contacts of reverse registra 
tion relay6, - : 

Opening of contacts 4n is suficiently fast to prevent 
cloSure of contacts 7a from causing operation of reverse 
registration resetrelay8atthistime. 

Coadition 4.?Yorial—Starting fron forpard approach 
The can being counted next passes beyond switch 13 

afer having paSSed Switch i2. This deactuates Switch 13, 
Cpening contacts i3c and releasing masterrelay2,master 
relay already being released. , · 

Contacts 2a,25 and 2c open and contacts2m and 2h 
clGSe. ," 

Opening of contacts 2a releases forward interlock relay 
3,contactS ia being Cpen. 

Opening of contacts 2b releases forward counting re 
lay 4. - ? 
Opening of contacts,2c releases reverse interlock re 

lay5. - - 

CloSure of contacts 2n prepares forward interlock re 
1ay 3 for operation at the next closure of master relay 
ContactS 1a. * - - - 

Closure of contacts ?n is inefective,because contacts 
2c are open,this condition of cohtacts 55 being imma 
terial. - 

ReleaSe of forward countingrelay4 by opening ofcon 
tacts 2b causeS it to open contacts ?a,4b and 4c and 
close contacts 4ni. - - 

Opening of locking contacts &a is inefective because 
contactS2b and3b are open. - 

Opening of contacts 4b deenergize winding7? of relay 
7,but contacts 7a remain momentarily closed because of 
the delaying action of capacitor7x. , 
Opening of contactS 4c opens the circuit of counter14 

Completing the countingimpujse. - 
Closure of contactS 4hi with contacts 7a momentarily 

held closed by capacitor 7x causes momentary operation 
of relay8. Relay 8 then nomentariy opensits normaly 
cloSed contactS 8n unlocking reverse registration relay6 
if this relayis locked in by a reverse count as described 
below. - … 

Thiscompletesthe normalforward countingofasingle 
Can. Successive forwardly.moving cans arecounted in 
thesame manner. - - - - - 

COMPLETE REVERSEREGISTRATION 
Condion D-Revere approach saringfrom Normal 
ASSuming that with switches 12 and 13 open,the 

direction offiow reverses,master relay2 then operates 
from Switch i3. Ciostire of contacts 2a and2bisinefec 
tive. Closure of contacts 2c operates reverse interlock 
reay5through the closed contacts Hn ofmastefrelay1. 
Opening of contactS 2n is inefective,because:con 

tactS1a are open, - ·,,,,.…" 
Opening of contacts 2n is inefective because contacts 

1c are open. 
Operation of reverse interlock relay 5 causes closure 

ofcontactS5a and5b. - - - :, . 

Closure of contacts 5aTrepares a locking circuifor 
relay 5. :·,,,,,,,… .. ·?. .? 

Closure of contacts5b partialyprepares an operating 75 circuitforreverseregistrationrelay6 
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forth completely past both switches without permitting 
another can to move past the overlap condition,then 
thefirstcomplete backwardpassage wil cause the reverSe 
registration relay 6to cancel out the count for the next 
complete forward paSSage. 
While I have ilustrated preferred embodiments of the 

invention,modifications may be made without departing 
from the spirit of the invention,and I do not wish to be 
1imited to the precise details of construction Set forth, 
but desire to avail myself of all changes within the Scope 
of the appended claims. 

I claim: 
1. Counting apparatus for counting objects moving 

along a common path,Said apparatus comprising direc 
tionally responsive objectsensing means dispoSedin prox 
imity to said path,a counter,count controlling means 
connected between Said Sensing means and Said counter 
foractuating said counterin response to an object mov 
ing forwardly along said path,and count Suppressing 
means controlled by Said sensing means in reSponse to 
an object moving backwardly along Said path forprevent 
ing said counter from being actuated by the next for 
wardly moving object,said object Sensing means com 
prises two switches disposed in proximity to Said path 
forsuccessive actuation and deaction by a moving object, 
said Switches being further arranged for Simultaneous 
actuation by each moving object,said count controling 
means being responsive to deactuation of a first one of 
saidswitches with a Second one of Said Switches actuated, 
and said count Suppressing means being reSponsive to de 
actuation of said Second Switch with Said first Switch 
actuated, 

2. Apparatus accordingto claim 1,further comprising 
1ocking means responsive to operation of Said count Sup 
pressing means formaintaining suppression of Said count, 
and restoring means for unlocking Said locking means, 
said restoring means being reSponsive to deactuation of 
said first switch immediately followed be deactuation of 
Said Second Switch. 

3. Counting apparatus for counting objects moving 
alonga common path,Said apparatus comprising:object 
sensing means disposed in proximity to Said path,Said 
sensing means including a first control means actuable 
by an object to be counted movingforwardly along Said 
pathanda Second control means actuable by Said object 
asit proceeds further along Said path,Said first control 
means remaining actuated after actuation of Said Second 
control means,said first control means becoming de 
actuatedaftersaid object hasproceeded Stillfurtheralong 
said path,Said Second control means remainingactuated 
afterdeactuation ofsaidfirstcontroimeans and becoming 
deactuated in response to still furtherforward movement 
of said object along Said path,the Sequence of opera 
tion ofsaid control means being opposite to the Sequence 
aforesaid for an object moving backwardly along Said 
path;forward count control means responsive to deactua 
tion of said first control means with said Second control 
means actuated:reverse count control means reSponsive 
to deactuation of Said Second control means with Said 
frst control means actuated;a counter controlled by Said 
forward count control means; means controlled by Said 
reverse count control means for Suppressing operation of 
said counter;and restoring means reSponsive to opera 
tion of said forward count control means for terminating 
said suppression of Said counter operation. 

4. Apparatus accordingto claim 3,wherein Said object 
Sensing means comprises a plurality of Switch means dis 
posed for succesive operation by an object moving along 
Said path. 

5. Apparatus according to claim 3,wherein Said re 
storing meansis responsive to operation of Said forward 
count control means immediately folowed by deactua 
tion of said Second control means. 

6. Apparatus according to claim 5,in which Said 
counter operation Suppressing means comprises locking 
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10 
means,said1ocking means being unlocked by operation 
of Said restoring means. - 

7. Apparatus accordingto claim 3,in which Said com 
mon pathincludes inclined chute means for moving Said 
objects forwardly along Said path at varying Speeds which 
may become So high that an obstruction along Said path 
may cause Said objects to rebound Suficiently to move 
at least one of Said objects past Said Sensing means in 
the backward direction. 

8. Counting apparatus for counting moving objects 
traveling along a common path,Said apparatus compris 
ing: Object Sensing means disposed in proximity to Said 
path,Said Sensing means including a first circuit control 
means actuable by an object to be counted moving for 
wardly along Said path and a Second circuit control 
means actuable by Said object as it proceeds further 
along Said path in Said forward direction,said first cir 
cuit control means remaining actuated after actuation 
ofsaid Second circuit control means,Said first circuit con 
trol means becoming deactuated after Said object has 
proceeded still further along Said path,Said Second cir 
cuit control means remaining actuated after deactuation 
of Said first circuit control means and becoming deactu 
ated in response to still further forward movement of 
Said object,the Sequence of operation of Said circuit con 
trol means being opposite to the Sequence aforeSaid for 
an object moving backwardly along Said path;a first 
relay means reSponsive to actuation of Said first circuit 
control means with Said Second circuit control meanS 
deactuated;a Second relay means controled by Said first 
relay means and reSponsive to deactuation of Said first 
circuit control means with Said Second circuit control 
means actuated; counting means controlled by Said Sec 
ond relay means;a third relay means reSponsive to actua 
tion of Said Second circuit control means with Said first 
circuit control means deactuated;a fourth relay means 
controlled by Said third relay means and responsive to 
deactuation of Said Second circuit control means with 
Said first circuit control means actuated,Said fourth relay 
means including neans for Suppressing operation of Said 
counting means and locking means for Keeping Opera 
tion of said counting means Suppressed; and restoring 
means responsive to deactuation of Said first circuit con 
trol means folowed by deactuation of Said Second circuit 
control meanS for unlocking Said fourth relay means. 

9. Counting apparatus according to claim 8 where 
in Said restoring means comprises a fifh slow act 
ing relay means controled by Said Second relay means 
and a Sixth fast acting relay means including means for 
unlocking Said fourth relay means,Said Sixth relay means 
being controllable by Said Second relay means for a time 
interval determined by Said slow time of action of Said 
fifth relay means. 

10. Counting apparatus for counting objects moving 
along a common path,Said apparatus comprising object 
Sensing means disposed in proximity to Said path,Said 
sensing means including a first control means actuable 
by an object to be counted moving forwardly along Said 
path and a Second control means actuable by Said object 
as it proceeds further along Said path,Said first control 
means remaining actuated after actuation of Said Second 
control means,said first control means becoming de 
actuated after said object has proceeded still further 
along Said path,Said Second control means remaining 
actuated after deactuation of Said first control means and 
becoming deactuated in reSponse to Stil further forward 
movement of Said objects along Said path,the Sequence 
of operation of Said control means being opposite to the 
Sequence aforesaid for an object moving backwardly 
along Said path;forward count control means responsive 
to deactuation of Said first control means with Said Sec 
ond control means actuated;reverse count control meanS 
responsive to deactuation of Said Second control means 
with Said first control means actuated; a counter con 
troled by Said forward count control means: means con 
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trolled by said reverse count control means for prevent 
ing said counter from counting a forward movement of 
said object which would be countedifa backward move 
ment of an object had not occurred. 

11. Counting apparatus for counting objects moving 
along a common path,said apparatus comprising object 
sensing means disposed in proximity to said path,Said 
sensing means including a first control means and a Sec? 
ond means,Said first control means and then Said Second 
control means being actuable by an object moving for 
wardly along Said path,Said first control means and then 
Said Second control means becoming deactuated in re 
sponse to forward movement of Said object along said 
path,the sequence of operation of said control means 
being opposite to the Sequence aforesaid for an object 
moving backwardly along Said path;forward count con 
trol means reSponsive to deactuation of Said first control 
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means prior to deactuation of said Second control means; 
reverSe count control means responsive to deactuation 
of Said Second control meanspriorto deactuation of said 
first control means;a counter controlled by said forward 
count control means; means controlled by said reverse 
count control means for Suppressing operation of said 
counter; and means reSponsive to operation of Said for 
ward count control means for terminating said suppres 
sion ofsaidcounteroperation. - 
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