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This invention has to do with improved de 
vices for detecting the applied condition of caps 
on machine ?lled and closed containers, and 
with particular reference to liquid-?lled bottles 
having screw caps containing sealing liners which 
engage against the mouth rims of the bottles. 
The invention further contemplates an improved 
electrically controlled system for detecting mis 
applied caps, and for automatically rejecting 
them from the ?lled container line. 
As is known, in the machine application of 

the caps to the bottles, an occasional cap may 
have faulty application to the bottle for any of 
various reasons, including misalinement of the 
cap and bottle threads, resulting in a “cooked” 
position of the cap on the bottle, as well/as acci 
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dental exclusion of the liner from the cap, or the < 
inclusion of more thanthe proper single liner. 
In any of these events, the faultily capped bottle 
should be rejected and the condition of its cap 
corrected. 

Heretofore faulty cap detectors have been pro 
posed and operated on the principal of gauging 
the elevation of the cap, or the high point of its 
top surface, above the base on which the bottle 

1 is supported. Because only small distances may 
be involved, and since the overall vertical dimen 
sion of the bottles may vary, such proposals have 
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lacked the desired selectivity in accurately deter- ‘ 
mining the condition of the cap. 
The invention has for one 'of its objects to 

provide an improved cap detector which deter 
mines any faulty positioning of the cap relative 
to the immediate dimension of the bottle neck, 
as distinguished from the overalllheight of the 
bottle. In this connection, the present, detector 
is designed for use on‘bottles having an annular 
?ange directly below the cap threads, and in a 
manner such that'lby engagement of the body 
of ‘the detector with the ?ange the latter becomes 
a reference base having practically no dimen 
sional variation from the mouth and threads, 
from which the cap position may begauged.‘ 

Generally‘ consideredfthe detector ‘comprises 
a holder or body adapted to ride‘ upon the bottle 
?ange as the bottles are ‘advanced beneath and 
past the detector, the holder being mounted for 
vertical movement to assure its‘accurate con 
formance with the elevation of the ?ange. The 
holder carries a relatively movable detector ?nger 
the lower cap-engaging extremity of which has 
a predetermined spacing above the ?ange-engag 
ing surfaces of the holder, so that where lacking 
a liner and therefore positioned too low ‘on the 
bottle, the cap will pass beneath the ?nger with 
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2 
out de?ecting it; or where the cap contains more’ 
than the proper liner thickness, or is not fully 
screwed down on the bottle, or has been screwed 
in a “cocked” position, the ?nger will be exces 
sively de?ected to actuate, through an appro 
priate switch, a delayed action mechanism’ 
which will reject the bottle. A normally and 
properly applied cap will de?ect the ?nger to 
only a limited degree, and to which the switch 
control is unresponsive in its rejecting function. 

‘ The invention has ‘various additional. features 
and objects, as well as numerous novel structural 
aspects and details, all of which however will be 
understood most readily and to best advantage 
without necessity for further preliminary discus 
sion, from the following detailed description of 
a typical and illustrative embodiment of the in 
vention shown by the accompanying drawing, in 
which: 

Fig. 1 is a general plan view showing the con 
veyed bottle line and the association between 
the cap detector and the rejecting mechanism; 

Fig. 2 is an enlarged scale front elevational 
view of the detector; 

Fig. 3 is a left side view of Fig. 2; and 
Fig. 4 is a fragmentary enlarged view illus 

trating different possible positions of the detec 
tor ?nger in accordance with the condition of 
the bottle cap. 

Referring ?rst to Fig. 1, the cap detecting and 
bottle rejecting mechanisms may be applied to v 
a line comprising a conveyor Ill carrying liquid 
?lled bottles II from a machine (not shown) 
which screws the caps 12 on the bottles. The 
latter may be advanced between guides I3 inter 
rupted at the location of a reject platform or 
conveyor‘ I4 and the opposed and later described 
pusher ‘device ‘l5. 
The cap detector, generally indicated at I6 

comprises a body or ?nger and switch holder 
structure I‘! ‘suspended from a support 18 by 
“arm l9 having a screw and slot connection at 20 
with the support to permit accurate alinement 
of the detectors with the bottle caps as they are 
advanced beneath ‘and past the detector. ~ 
Referring to Figs. 2 and 3, the holder struc 

ture l1 comprises a‘pair of spaced side members 
2| interconnected by a bolt 22 which also passes 
through and mounts between the members the 
body or housing 23 of an electrical switch. The 
holder is suspended from one end 24 on the sup 
porting arm l9 by way of pin '25 secured to the 
underside of the ?ange and terminating within 
vertical slots 26 in the members 2|. Thus the 
holder and parts carried thereby are capable of 
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vertical movement within the range of the slots 
28, upward movement being resisted by coil 
springs 2'! con?ned between ?ange 24 and the 
top surface of the switch housing 23. 
At their lower ends, the side members 2| have 

tongue and groove connections at 33 with the 
bottom extensions 3| which are spaced apart a 
distance in excess of the diameter of the bottle 
cap [2, and which carry a pair of parallel strips 
or shoes 32 forming a guideway which receives 
the bottle neck immediately below the cap. As 
illustrated, the bottle ,H has formed‘ directly 
below the cap-received screw threads, an annu 
lar ?ange 33 which, by reason of its direct prox 
imity to the threaded mouth of the neck, estab 
lishes an accurate reference point or base for 
gauging the correctness of the cap position. 
Thus as the bottles are advanced on the con 
veyor is beneath the detector, the ?anges 32 ride 
upon the bottle ?ange 33, any variations in the 
?ange elevations due to variances in the bottle 
dimensions, being compensated by the capacity 
for upward displacement of the entire detector 
assembly. The lower extensions 3| of the side 
sections of the holder may be suitably retained, 
as by dowel pins 34. 

Carried within the holder below the switch is 
a detector ?nger 35 attached to and depending 
from a rotatable pin 36. The bottom gauging 
extremity 35a of the ?nger normally is posi- ‘ 
tioned at an accurately predetermined distance 
above the flanges 32, this distance being such 
that when de?ected to the later described inter 
mediate position 31, the ?nger will have become 
elevated to the height of the top surface of a 
normal and properly applied cap. The detector 
?nger 35 has the angular con?guration shown 
in Fig. i, and includes a top portion 38 which 
engages against the rounded end of the vertically 
movable switch stem 39. Referring to Fig. 3, the 
switch housing or carrier 23 is mounted for piv 
otal adjustment about belt 22- to- adiustably posi 
tion the switch stem 39 relative. to the angula-rly 
positioned contacting portion 38 of the detector 
?nger. The switch is. held in adiusted position 
as by screw all threaded into- the switch housing 
through an arouate slot lti in theside member 2 i. 

It maybe assumed» that when correctly applied 
to the bottle, the cap l2 will be screwed down 
to the Fig. 4 position against a single sealing 
liner s2 overlying the rim edge of the bottle 
mouth, and that the top surface 43 of the cap 
will be substantially horizontal. It sometimes 
happens that the cap will be improperly condi 
tioned or applied, as where the cap may not , 
contain the liner. 42, in which event the cap will 
ride low on- the bottle, or when the cap may con 
tain more than a single liner, in which event 
the cap will be positioned excessively high on the 
bottle, or where the capv and bottle threads may 
be improperly mated and the can then. will as 
sume a “coclred’? position as illustrated by the 
dotted lines in'Fig. 4.. 
As the bottle leaves the detector, but while the 

?nger 35 is still engaged against and positioned 
in, accordance with the elevation of the cap, the 
side of the bottle engages and closes a switch. 45 
connected into an electrical circuit 4-6 in series 
with the switch 23.. As. illustrated in Fig. 1,. the 
circuit also contains a delayed action relay switch 
111 and is connected to the controller end 48 of 
the bottle rejector mechanism IS. The latter 
comprises a cylinder 49 containing a piston 50 
displaceable againstv the resistance of spring 5| 
by compressed air delivered through line 52,, to 

15 

20 

75 

4 
so project shoe 53 on the piston rod against a 
faultily capped bottle Ha as to displace it later 
ally from the conveyor IE to the reject station 
or conveyor M. Delivery of air through line 52 
to the cylinder is governed by a usual known type 
of electrically actuated valve in the controller 
head #8. The switch at may be of the multiple 
relay, delayed action type responsive to selective 
actuation of the switch 23 by ?nger 35, to cause 
the pusher 53 to reject the bottles having faulty 
caps. 

Referring again to Fig. ‘i, the switch 23 may 
be a normally closed microswitch which opens 
upon downward movement of the stem 39 from 
the Fig. 4 position. Normally, in the illustrated 
position of ?nger 35, portion 38 of the latter en 
gages the lower rounded, end of the stem at one 
side of its axis and maintains the stem in ele 
vated switch closing position. As the lower end 
of the ?nger is rotated to the dotted line position 
indicated at 3?, the upper ?nger extremity 38 
assumes a horizontal position, lowering the stem 
39 and opening the switch. Upon continued 
swinging of the finger to the 3M position, the 
angularity of the ?nger extremity 38 is reversed 
from the Fig. a showing, and stem is is elevated 
to again close the switch. 
In considering the operation of the system, 

assume ?rst that the cap of the bottle advanced 
beneath the detector contains no liner 42. The 
cap accordingly will ride low on the bottle and 
pass beneath the ?nger 35 without engaging it, 
or at least without de?ecting the ?nger to» a 
switch opening position. Upon closure of the 
switch 45, the pneumatic pusher device i5 will 
be so actuated under control of the delayed 
action relay switch 47, to eject the bottle when 
it. arrives at the i la position. Assume next that 
they cap contains a single liner and is properly 
screwed on the bottle. Here the cap will de?ect 
the ?nger 35 to its 3'5 position, opening the switch 
23 and thus allowing the bottle to pass on 
through the conveyor system without energiza 
tion of the ejector. Finally, assume that the cap 
has. a “cooked” position on the bottle, as shown 
in- Fig. 1i. The raised position of the cap causes 
the ?nger 35 to be de?ected to its its position, 
elosing'the- switch 23 and thus conditioning the 
circuit upon closure of's-W-itch ‘i5, for rejection 
of the bottle. 
We claim: 
1. A device for detecting the incorrect posi 

tioning ofa cap on the neck of a bottle having 
an annular shoulder on the neck below the cap, 
comprising a vertically movable holder adapted 
to ride upon said shoulder as the bottle is ad 
vanced beneath and past the holder, means 
mounting said holder at a location to engage and 
ride'on said shoulder and for vertical movement 
during operation of the device in accordance with 
variations in the; height of the shoulders on a 
plurality of said‘bo-ttles, a detector member car~= 
ried by and movable relative to said holder, said 
member being engageable by the cap and dim 
placeable- upwardly‘differentially by caps having 
different elevations-on the bottles, and; switch 
means‘ actuatedv byv said member to‘ open and close 
an electrical circuit in accordance with the dis 
placement of the member. 

2. A device for detecting the incorrect posi 
tioning of. a cap‘ on. the neck. oi‘ a bottle having a 
an annular shoulder on the. neck below the. cap, 
comprising a vertically movable holder adapted 
to ride upon said. shoulder. as the bottle is ad 
vanced beneath and past the holder, means 
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mounting said holder at a location to engage and 
ride on said shoulder‘ and for vertical movement 
during operation of the device in accordance with 
‘variations in the height of the shoulders on a 
plurality of said bottles, yielding means resisting 
upward displacement of the holder, a detector 
member carried by and movable relative to said 
holder, said member being engageable by the cap 
and displaceable upwardly di?erentially by caps 
having different elevations on the bottles, and. 
switch means actuated by said member to open 
and close an electrical circuit in accordance with 
‘the displacement of the member. 

-3. A device for detecting the incorrect position 
ing of a cap on the neck of a bottle having an 
annular shoulder on the neck below the cap, com 
prising‘a vertically movable holder adapted to 
ride upon said shoulder as the bottle is advanced 
beneath and past the holder, means mounting 
said holder at a location to engage and ride on 
‘said shoulder and for vertical movement during 
operation of the device in accordance with varia 
tions in the height of the shoulders on a plurality 
of said bottles, a detector member carried by and 
movable relative to said holder, said member be 
ing engageable by the cap and displaceable up 
wardly differentially by caps having different ele 
vations on the bottles, and switch means carried 
by the holder and actuated by said member to 
open and close an electrical circuit in accordance 
with the displacement of the member. 

4. A device for detecting the incorrect position 
ing of a cap on the neck of a bottle having an 
annular shoulder on the neck below the cap, com 
prising a vertically movable holder adapted to 
ride upon said shoulder as the bottle is advanced 
beneath and past the holder, means mounting 
said holder at a location to engage and ride on 
said shoulder and for vertical movement during 
operation of the device in accordance with varia 
tions in the height of the shoulders on a plurality 
of said bottles, a detector member carried by and 
movable relative to said holder, said member be— 
ing engageable by the cap and displaceable up 
wardly differentially by caps having different ele 
vations on the bottles, switch means carried by 
the holder and actuated by said member to open 
and close an electrical circuit in accordance with 
the displacement of the member, and means for 
adjusting the position of said switch means rela 
tive to said member. ‘ 

5. A device for detecting the incorrect position 
ing of a cap on the neck of a bottle having an 
annular shoulder on the neck below the cap, com 
prising a vertically movable holder comprising 
a pair of spaced parallel surfaces between which 
the bottle neck is received and adapted to ride 
upon said shoulderas the bottle is advanced be 
neath and past the holder, means mounting said 
holder at a location to engageand ride on said 
shoulder and for vertical movement during op 
eration of the device in accordance with varia 
tions in the height of the shoulders on a plurality 
of said bottles, a detector member carried by and 
movable relative to said holder, said member be 
ing engageable by the cap and displaceable up 
wardly differentially by caps having different ele 
vations on the bottles, and switch means actu 
ated by said member to open and close an elec 
trical circuit in accordance with the displace~ 
ment of the member. 

6. A device for detecting the incorrect position 
ing of a cap on the neck of a bottle having an 
annular shoulder on the neck below the cap, com 
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6 
prising a support, a holder having a bottom por 
tion adapted to ride upon said shoulder as the 
bottle is advanced beneath and past the holder, 
means suspending the holder from the support 
at a location to engage and ride on said shoulder 
and for vertical movement during operation of 
the device in accordance with variations in the 
height of the shoulders on a plurality of said bot 
tles, yielding means resisting upward movement 
of the holder relative to the support, a detector 
member carried by and movable relative to said 
holder, said member being engageable by the cap 
and displaceable upwardly di?erentially by caps 
having different elevations on the bottles, and 
switch means actuated by said member to open 
and close an electrical circuit in accordance with 
the displacement of the member. 

'7. A device for detecting the incorrect position 
‘‘ing of a cap on the neck of a bottle having an 
annular shoulder on the neck below the cap, com 
prising a vertically movable holder having spaced 
sides adapted to receive between them the bottle 
cap and to ride upon said shoulder as the bottle 
is advanced past the holder, means mounting said 
holder at a location to engage and ride on said 
shoulder and for vertical movement during op 
eration of the device in accordance with varia 
tions in the height of the shoulders on a. plurality 
of said bottles, a detector ?nger pivotally depend 
ing between said sides to be engageable with and 
de?ectible by the bottle cap, and a switch carried 
by the holder above said ?nger and operable 
thereby to open and close an electrical circuit in 
accordance with the displacement of the ?nger. 

8. A device for detecting the incorrect posi 
tioning of a cap on the neck of a bottle having 
an annular shoulder on the neck below the cap, 
comprising a vertically movable holder having 
spaced sides adapted to receive between them the 
bottle cap and to ride upon said shoulder as the 
bottle is advanced past the holder, means mount 
ing said holder at a‘ location to engage and ride 
on said shoulder and for vertical movement dur 
ing operation of the device in accordance with 
variations in the height of the shoulders on a, 
plurality of said bottles, a detector ?nger piv 
otally depending between said sides to be engage 
able with and de?ectible by the bottle cap, a 
switch carried by the holder above said ?nger and 
operable thereby to open and close an electrical 
circuit in accordance with the displacement of 
the ?nger, and means for variably adjusting the . 
relative positions of the switch and ?nger. 

9. A device for detecting the incorrect posi 
tioning of a cap on the neck of a bottle having 
an annular shoulder on the neck below the cap, 
comprising a vertically movable holder adapted 
to ride upon said shoulder as the bottle is ad 
vanced beneath and past the holder, means 
mounting said holder at a location to engage and 
ride on said shoulder and for vertical movement 
during operation of the device in accordance with 
variations in the height of the shoulders on a’ 
plurality of said bottles, a detector member car 
ried by and movable relative to said holder, said 
member being engageable by the cap and dis 
placeable upwardly differentially by caps having 
di?‘erent elevations on the bottles, and switch 
means actuated by said member to open and close 
an electrical circuit in accordance with "the dis 
placement of the member, said detector member 
having a switch engaging surface movable pro 
gressively downwardly and then upwardly in re 
sponse to continued upward movement of the 
cap-engaging portion of the member. 
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10. A device for detecting the incorrect posi 
tioning of a cap on the neck oi a bottle having 
an annular shoulder on the neck below the cap, 
comprising a vertically movable holder having 
spaced. sides adapted to receive between them the 
bottle cap and. to ride upon said shoulder as the 
bottle is advanced past the holder, means mount 
ing said holder at a location to engage and ride 
on said shoulder and for vertical movement dur 
ing operation of the device in accordance with 
variations in. the height of the shoulders on a 
plurality of said bottles, a detector ?nger piv~ 
otally-dep'ending between said sides to be en 
gageable with. and de?ectible by the bottle cap, 
and a switch carried by the holder above said 
?nger and operable thereby to open and close an 
electrical circuit in accordance with the displace 
ment of the ?nger, said ?nger having upper angu' 
lar switch engaging. surfaces movable progres-, 
sively downwardly and then upwardly in response 
to continued upward movement of the- cap~en~ 
gaging portion of the member. 

ll. A device for detecting the incorrect posi» 
tioning of. a- cap on the neck_ of a bottle having an 
annular shoulder on the neck below the cap, com 
prising a vertically movable holder adapted to 
ride upon said shoulder as the bottle is advanced 
beneath and. past the holder, means mounting 
said holder at a- location to engage and ride on 
said shoulder and for vertical movement during “ 
operation of the device in accordance with varia— 
tions in the height of the shoulders on a plurality 
of said bottles,- a- detector member carried by and 
movable relative to said holder, said member be 
ing engageable by the cap and displaceable up 

C71 

20 

25 

35 

8 
wardly differentially by caps having different ele 
vations on the bottles, switch means actuated by 
said member to open and close an electrical cir 
cuit in accordance with the displacement of the 
member, and electrically controlled bottle dis 
placement means actuated by said switch. 

12. A device for detecting the incorrect posi 
tioning of a cap on the neck of a bottle having 
an annular shoulder on the neck below the cap, 
comprising a vertically movable holder having 
spaced‘ sides adapted to receive between them the 
bottle cap and to ride upon. said shoulder as‘ the 
bottle is advanced past the holder, means mount 
ing said holder at a location to engage and ride 
on said shoulder and- ior vertical movement dur 
ing operation of the device in accordance with 
variations in the height of the shoulders onv a 
plurality of said bottles, a detector ?nger pivotal 
ly depending between said sides to be engageable 
with and. deflectible by the bottle cap,v a switch 
carried. by the holder above said ?nger and op 
erable thereby to open and close an electrical cir 
cuit in- accordance with the displacement of the 
?nger, and electrically controlled bottle displace 
ment means actuated by said switch’. 
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