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This invention concerns improvements in or 
relating to testing apparatus for use in checking 
the product of an automatic machine. 
As is well known, many automatic machines 

at present in use are provided with testing ap 
paratus adapted to weigh, gauge or otherwise 
test the product. For example, many cigarette 
making machines of the continuous rod type are 
provided with mechanism adapted automatically 
to control the rate at which tobacco is fed from 
a hopper to the cigarette rod forming mechanism. 
Such control mechanism is usually Connected 
With and is operated by cigarette testing appa 
ratus, such as Weighing apparatus, which de 
termines whether or not the cigarettes being pro 
duced by the machine are of the required stand 
ard. An example of such mechanism is shown 
and described in United States patent specifica 
tion No. 2,083,173. There may, however, be oc 
casions when the articles produced by an auto- : 
matic machine are not up to the normal stand 
ard due to some special reason. In a cigarette 
making machine, for instance, an accident, such 
as the stripping of carding from a feed roller 
in the tobacco-feeding mechanism, gives rise to 
defects in the feeding which cannot be automati 
cally compensated by alteration of the mecha 
nism for controlling the rate at which the to 
bacco is fed from the hopper. Since the control 
mechanism and testing apparatus are automatic, 
it is not usual for the machine minder constant 
ly to watch these parts and it is, therefore, pos 
sible that should the falling off in the standard 
of production be due to abnormal circumstances, 
a large number of unsatisfactory cigarettes may 
be produced before the unusual circumstances 
are observed by the machine minder. It is an 
object of the present invention to provide means 
whereby the machine minder's attention will be 
drawn at an early stage to the production of 
faulty articles due to unusual circumstances. 

According to the present invention there is 
provided testing apparatus, for use in checking 
the product of an automatic machine, having in 
dicating mechanism comprising an electrically 
operated signalling device, a Switch in the signal 
circuit, switch operating means responsive to im 
pulses received from the testing apparatus and 
operable after movement through a predetermined 
distance to a switch operating position to cause 
a signal to be emitted. Means may be provided 
for returning the Switch operating means to a 
normal or starting position at the end of a cycle 
consisting of a predetermined number of test 
ing operations, 
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The Switch operating means may be moved to 

the Switch operating position by a predetermined 
number of step by step movements due to im 
pulses received from the testing apparatus when 
unsatisfactory articles are tested. 
Means (e. g. a manually releasable catch) may 

be provided for holding the switch operating 
means in the signalling position when reached, 
irrespective of the operation of the resetting 
leaS. 
One Way of carrying the invention into effect 

Will be described with reference to the accom 
panying drawings in which: 

Figure 1 is a front elevation of part of a test 
ing apparatus embodying the invention. 

Figure 2 is a side elevation of Figure 1 partly 
in section. 

Figure 3 is a view of the upper part of Figure 1. 
in the direction of the arrow A. 

Figures 4 and 5 are fragmentary views of Fig 
ures 2 and 3 drawn to a larger scale. 

Referring to the drawings the testing appa 
ratus in the present case is a weighing apparatus 
adapted for use with a cigarette making machine 
of the continuous rod type. At regular intervals 
a cigarette is selected from the produce of the 
machine and delivered in a known way to the 
scale pan (not shown) of the weighing apparatus. 
For instance, one cigarette may be selected from 
each forty consecutive cigarettes produced by the 
machine. 
The weighing apparatus is mechanically oper 

ated and timed to start weighing as soon as a 
cigarette is delivered into the pan and ultimately 
a pointer fixed to the weigh beam comes to rest 
in an angular position depending on the weight 
of said cigarette. Then a pressing device 2 piv 
oted at 3 moves towards the pointer and a needle 
4 on said pointer passes on one side or the other 
of one of a series of knife edges 5 according to the 
angular position of the pointer and a counting 
unit is actuated to record the operation in the 
mannel described below. 
Six counting units are shown, one of which, 

6, records the total number of cigarettes weighed 
by the Weighing apparatus while the other units, 
7, 8, 9, 0 and record respectively the num 
bers of cigarettes which are of correct weight, 
heavy, very heavy, light or very light. Each 
counting unit is actuated through a pawl and 
ratchet arrangement contained within the unit 
£asing by a spring urged lever 12, Figure 2. 
Springs 3 attached to levers f4 fixed to the levers 
2 urge the latter to operate the counters by 
moving their arms in the direction of the arrows 



Figure 2, but are restrained by a trigger re 
ferred to below. The levers for all the counting 
units are mounted on a common spindle 5 but 
each lever is movable independently of the others. 
Each of the spring loaded levers 2 is held in 
an inoperative position by a lever 6 pivoted on a 
spindle 7. A lever 8 is fixed to each lever 2 
and has a semi-circular stud 9 at the end which 
engages an end projection 20 of the lever 6. The 
latter is held downwards against a stop 2 by a 
spring 22, the whole device thus constituting a 
trigger. 
When the pressing device 2 moves inwards and 

presses on the pointer , the latter is pressed 
against the end projection 23 of one of the levers 
6 and the lever rotates on the Spindle and 

releases the trigger thus permitting the Oper 
ation of the appropriate counter. On the spindle 
5 on which the levers 2 are mounted, two 
arms 24 are also mounted and these carry a 
cross-bar 25 which lies in front of the levers f8. 
After a counting unit has been actuated, the 
trigger is reset by the cross-bar which is oscil 
lated about the spindle 5 by a link 26 movable 
in the direction of the arrow Figure 2 in timed 
relationship with the rest of the apparatus. 
While a particular counting unit is being oper 
ated as described above, the unit 6 is operated by 
pressure of the pointer 0 on a stirrup 27 pivoted 
on the spindle 7, which similarly releases the 
lever 8 appertaining to the counter 6. 
A link 28 pivoted to one of the arms. 24 is 

pivotally attached to a crank 29 loosely mounted 
on a fixed spindle 30. A pawl 3 is pivoted on 
the crank and pressed by a spring (not shown) 
into engagement with a ratchet wheel 32 which 
is fixed to a disc 33 both members being freely 
rotatable on the fixed spindle 30. This disc. 33 
is provided with a number of pins 34 fixed to it 
at equally Spaced positions around its centre and 
constitutes a resetting device referred to later. 
Alternatively the disc may be provided with a 
larger number of equally spaced holes into some 
of which pins may be fixed at equal angular 
positions according to the number of pins it is 
desired to have. When the apparatus is in oper 
ation it will be seen that the disc 33 is rotated 
step by step and moved an angular distance 
equal to the pitch of the ratchet teeth at each 
Weighing operation. The circular distance be 
tween two consecutive pins 34 represents a cycle 
of weighing operations and will be referred to 
later. Another pawl 35 acting as a detent is 
carried on an arm 36 fixed to the spindle 30. 
A lever 37, constituting a carrier for an elec 

tric Switch referred to below is also freely mount 
ed on the spindle 30. One end of the lever is 
provided with ratchet teeth 38 which are oper 
atively engaged at times by a pawl 39 pivoted 
on a lever 40 which is loosely mounted on the 
spindle 30. The lever 40 is shaped as a stirrup, 
See Figure 3, and is oscillated about the spindle 
3) by extensions 4f formed at the ends of those 
levers 4 which appertain to the counters 9 and 
if for recording very heavy or very light weights 
or if desired, as shown in chain lines Figure 3, 
also to those levers 4 which appertain to the 
counters 8 and 0 for light and heavy weights. 
Thus, if during a cycle the machine begins to run 
erratically and an undue number of heavy or 
light cigarettes are produced, the switch car 
rier 37 will be rotated about the spindle 30 until 
it reaches a position at which a switch is caused 
to close and operate a signalling device 42. Pref 
erably a mercury switch 43 is employed and car. 
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ried by the ever 3 and When the latter reaches 
the predetermined position the signalling device 
is operated, e. g. a lamp is lit or a bell is rung. 
The initial position of the Switch carrier is de 
termined by an adjustable stop 44 mounted in an 
arm 45 fixed to the spindle 30. As shown in 
Figure 2 the switch carrier 37 is horizontal and 
the mercury Switch is "making,' the carrier 
having been moved through an angular distance 
of five ratchet teeth from the initial position, to 
close the switch. 
- The Switch is fixed to the carrier by an adjust 
able clamp 46 whereby it may be fixed at any 
angle to alter the number of step by step move 
ments necessary to close the switch, 

In order that the signalling device shall not 
be operated to give warning solely due to occas 

is . 

ional faulty cigarettes being detected during the 
normal running of the machine over a relatively 
long period of time the operations of the mech 
anism are arranged to take place during a pre 
determined cycle at the end of which the switch 
carrier is automatically set back to the normal 
or initial position by the resetting device unless 
during said cycle the signalling device has been 
operated, in which case a catch device, described 
below prevents such automatic resetting of the 
carrier. For example, a cycle may be a period 
of time in which fifty consecutive weighing oper 
ations take place or a period required to manu 
facture two thousand cigarettes in the case 
where one cigarette is weighed from each forty 
produced. In the construction shown the pins 
34 would require to be spaced apart on the disc 
33 at an angular distance equal to the pitch of 
fifty teeth on the ratchet, wheel 32. Actually 
fewer teeth are shown in order to render the 
drawing clear. As the disc 33 rotates, the pins 
34 periodically strike against a lever 47 fixed on 
a Spindle 48 rotatable in a bearing 49 fixed to 
the stirrup 40. At the other end of the spindle 
48 is fixed the pawl 39 which moves the switch 
carrier. A detent 50 is also provided whichen 
gages the teeth.38 and retains the switch carrier 
in position while the pawl 39 is making its 
idle Stroke. This detent is pivoted in an arm 
5f fixed to the spindle 3. ... When a pin 34 strikes 
the lever 47 the pawl 39 is moved out of engage. 
ment With the teeth 38 (see chain line position 
Figure 4) and an extension lever 52 formed 
in One With the pawl 39. engages an extension 
lever 53 formed in one with the detent 50 and 
thus disengages the detent and normally, unless 
the carrier 37 is held up by a switch carrier re 
taining means 54 described below, the carrier 31 
drops until it is arrested by the stop 34 and a 
new cycle commences. The contours of the 
levers 47 and 52 are identical and they are lo 
cated on the Spindle 48 in the same angular 
position and thus the lever 47 is hidden by the 
lever 52 in Figure 4. Similarly the detent 50 
Covers the pawl 39 and in both instances the 
appropriate references are bracketed in that 
figure. . . . . . 
In order that the signalling device shall coni 

tinue to operate until the machine minder's at 
tention is attracted, means are provided to hold 
the Switch carrier in the switch operating po 
sition after such position has been reached even 
if the resetting device has operated on the pawl 
39, and detent, 58. The switch carrier retaining 
means shown comprises a catch device 54 formed 
as a Spring bolt-adjustably fixed to a bar 55 sup 
ported on a side extension 56 of the arm. 36   
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What we claim as our invention and desire 

to secure by Letters Patentis: 
1. Signalling equipment for use with apparatus 

for testing articles to determine the conformity 
thereof With a standard and desired character 
istic of such articles, comprising a device mov 
able step by step from a first position toward a 
second position, means connecting said appa 
ratus to said device to impart one step of move 
ment to the latter on the testing by said ap 
paratus of a non-conforming article, signalling 
means operable by said device on the completion 
of movement thereof to said second position, 
means operable by said apparatus for restoring 
Said device to said first position on the comple 
tion by said apparatus of a predetermined num 
ber of tests of articles, and means for retaining 
said signalling means in Operation when rendered 
operable by said device irrespective of restora, 
tion of said device to said first position. 

2. Signalling equipment for use With apparatus 
for testing articles to determine the conformity 
thereof with a standard and desired character 
istic of Such articles, comprising a device mov 
able step by step from a first position toward a 
Second position, means connecting Said appa 
ratus to said device to impart one step of move 
ment to the latter on the testing of a non-con 
forming article, signalling means operable by said 
device on the completion of movement thereof 
to said second position, and means operable by 
said apparatus for moving said device in the Op 
posite direction whenever movement of said de 
vice to said second position is not completed 
prior to the testing of a predetermined number 
of articles. 

3. Signalling equipment for use with appara 
tus for testing articles to determine the con 
formity thereof with a standard and desired char 
acteristic of such articles, comprising a device 
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3. 
nowable step by step by said apparatus in re 
sponse to the testing of successive articles, a sec 
ond device movable step by step from a first po 
sition toward a second position by said apparatus 
in response to the testing of non-conforming 
articles, signalling means operable by Said Sec 
ond device on the completion of movement there 
of to said second position, means operable by 
said first device for restoring said Second device 
to said first position on the completion of test 
ing by Said apparatus of a predetermined num 
ber of articles prior to operation of said Signal 
ling means, and means preventing the return of 
said second device from said second position to 
said first position by said restoring means when 
said second position is reached, whereby said 
signalling means is maintained in Operation foll 
lowing the testing of a predetermined number of 
articles of which an excessive number are non 
conforming. 

4. Signalling equipment for use With appara 
tus for periodically testing articles to determine 
the conformity thereof with a standard and de 
sired characteristic of such articles, Comprising 
a device movable step by step from a first po 
sition toward a second position, means connect 
ing said apparatus to said device to impart One 
step of movement to the latter on the testing 
by said apparatus of a non-conforming article, 
signalling means operable by Said device on the 
completion of movement thereof to said second 
position, and means operable by said apparatus 
for restoring Said device to said first position from 
a position short of Said Second position on the 
completion of the testing by said apparatus of a 
predetermined number of articles prior to op 
eration of Said signalling means. 

DESMOND WALTER, MOLINS. 
CYRIBEST. 


