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23,888 
UNIVERSAL FILLER WITH HOPPER AND 
COUNTER MECHANISM CONTROLLED 
AUGER FEEDER THEREIN 

George Diehl Mateer, Villanova, Pa., assignor to 
G. Diehl Mateer Co., Devon, Pa., a corporation 
of Pennsylvania 

Original No. 2,641,384, dated June 9, 1953, Serial 
No. 69,345, January 5, 1949. Application for 
reissue April 16, 1954, Serial No. 423,871 

8 Claims. (01. 222-70) 

Matter enclosed in heavy brackets I: ] appears in the original patent but forms no part of this 
reissue speci?cation; matter printed in italics indicates the additions made by reissue. 

The present invention relates to feeders par 
ticularly of the character employed in dispensing 
dry and viscous materials. 
A purpose of the invention is to obtain more 

accurate metering of dry and viscous materials 
by a feeder, avoiding or minimizing the‘ effects 
of lost motion in the driving parts and overtravel 
when the feed is stopped. 
A further purpose is to interpose a clutch be 

tween a driving and driven shaft, to drive a 
feeder from the driven shaft, to precisely con 
trol the duration of engagement of the clutch, 
and to effectuate the control by counting revo 
lutions of the driven shaft, thus avoiding error 
due to slippage in the clutch and lost motion 
in the connections. 
A further purpose is to pick up the clutch 

under the action of a solenoid, preferably act 
ing on a clutch lever. 
A further purpose is to apply spring loading to 

the clutch which determines the amount of load 
applied when the solenoid is energized. 
A further purpose is to mount a driven shaft 

and a driving shaft in prolongation of one an 
other on the same axis, to interpose a disc clutch 
between the driving shaft and the driven shaft 
and to exert axial pressure on the clutch pref 
erably through a clutch operator and a bear 
ing when the clutch is to pick up. 
A further purpose is to provide a drag brake 

on the driven shaft to aid in stopping the driven 
shaft. ‘ 

A further purpose is to permit adjustment of. 
the exact vertical position of an auger feeder 
by adjusting the length of its driving shaft. 
A further purpose is to make the hopper and 

feeder directly and readily detachable from the 
drive and control unit, in order to facilitate 
cleaning and to make possible sterilization and 
feeding under sterile conditions. 
A further purpose is to simplify and cheapen 

the mounting of the feeder hopper, suitably by 
suspending it through quick attachment screws 
from a bracket above the hopper. 
A further purpose is to vary the speed of the 

auger or other feeder without changing on the 
one hand the ?lling cycle or on the other hand 
the transfer cycle. 
A further purpose is to provide completely 

electric drive and control of the feeding mech 
anism so as to facilitate synchronization with 
ccnveying or other equipment. 
A further purpose is to make the control head 

self -contained and to permit replacement of other 
hoppers or feeding units on the same control 
head. 
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A further purpose is to mount an adjustable 

impeller on the auger shaft above the auger. 
Further purposes appear in the speci?cation 

and in the claims. ' 
In the drawings I have chosen to illustrate one 

only of the numerous embodiments in which my 
invention may appear, choosing the form shown 
from the standpoints of convenience in illustra 
tion, satisfactory operation and clear demonstra 
tion of the principles involved. 

Figure l is a side elevation of a feeder con 
structed in accordance with the present inven 
tion. 

Figure 2 is an enlarged side elevation, partly 
in central vertical section, of the hopper, auger, 
feeder and related parts, breaking away the con 
trol head. 
Figure 3 is an enlarged central vertical sec 

tion through the control head. 
Figure 4 is a half section of Figure 3 on the 

line 4-4 and a half section of Figure 3 on the 
line 4'—4’. 
Figure 5 is a fragmentary end elevation of the 

contacts in the counter. 
Figure 6 is a circuit diagram. 
Figures '7 and 8 are enlarged transverse sec 

tions slightly above the line 4-4 through the 
disc clutch at positions one disc apart, showing 
the differences in the discs. 
Describing in illustration but not in limita 

tion and referring to the drawings: 
The dispensing of solid materials such as pow 

ders and of viscous materials such as pastes, in 
cluding foods, medicines, chemicals, insecticides 
and the like, incident to packaging of such ma 
terials, chemical treatment of ?uids, chemical 
reactions and numerous other purposes, requires 
in some cases accurate metering of the quantity 
of material being supplied. Weighing devices are 
in many instances unduly complicated and ex 
pensive, whereas auger feeders have often been 
too inaccurate to be suitable. In accordance with 
the present invention, the accuracy of an auger 
feeder is greatly increased, the device being ren 
dered suitable for packaging even of compara- , 
tively expensive materials, and for metering of 
additives in connection with chemical treatment 
and chemical reactions, as well as the compound 
ing and blending of mixtures. 
Many of the prior art auger feeding devices 

have been inefficient and inaccurate because of 
lost motion in the operating parts and overtravel 
at the time motion should cease. The device of 
the present invention is designed to avoid all 
such inaccuracy. 
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In accordance with the invention the counting 
of the number of revolutions of the auger device 
is accomplished directly on the driven shaft, so 
that errors are not introduced due to slippage in 
the clutch. The clutch itself is solenoid oper 
ated and is subjected to a spring regulated pres 
sure when the solenoid is energized. When the 
counter counts out, the clutch solenoid is de 
energized, and the auger stops immediately due to 
the action of a drag brake. 
In accordance with the present invention it is 

possible to change the eed of rotation of the 
auger or other feeder to accord with the character 
of the material being fed, without in any way in— 
?uencing the feeding cycle or in?uencing the 
transfer cycle between one feeding cycle and the 
next. For example, in the case of highly viscous 
materials it may be desirable to rotate the auger 
more slowly and in the case of very powdery ma 
terials or free ?owing materials it may be desir 
able to rotate the auger more rapidly. ' 
The hopper and auger construction is much 

improved. The shaft extension which carries the 
auger clutch is adjustable in length to obtain pre 
cise feeding at the mouth of the hopper. The 
hopper itself is readily removable by thumb 
screws from an overhead bracket. An impeller 
in the hopper adjustable for angle prevents arch 
ing of the contents which would interfere with 
uniformity of feed. 
The feeder is desirably supported on a stand 

20 having a column 2| which is engaged at the 
top by adjustable clamps 22 which support on the 
front a controLheaddq having at its bottom a 
downwardly directed hopper bracket 24 which 
provides a number of openings 25 for receiving 
screws 25 projecting upwardly through the open 
ings in the cover 2'! of a cone hopper 28. The 
screws carry quick removable wing nuts 30 and 
the screws are suitably fastened to the hopper 
as by rivets 3|. The lower end of the hopper has 
a mouth 32 surrounded by a retaining collar 33 
having an annular external slot which is engaged 
by radial thumb screws 32 extending inwardly 
from a dispensing nozzle 35 which is of suitable 
size to direct the flow of the material being dis 
pensed to the package, receptacle or other point 
of feeding. 
At the opposite side of the column 2! from 

the control head is a motor bracket 35 adjustable 
at 31 with respect to the column and carrying an 
electric motor 38 driving a variable speed pulley 
40 which drives a pulley M on a main driving 
shaft 42 by means of a V-belt 43. The pulley 
H is partially surrounded by a guard 44. 
The main driving shaft 42 is supported in the 

housing 45 of the control head 23. A bearing 
sleeve 45 having an upper flange 41 extends into 
an opening 48 in the top of the housing and sup 
ports upper and lower ball bearings 50 and 5|, 
the inner races of which are suitably pressed-on 
the shaft 42. The bearings are separated by a 
spacer sleeve 52 surrounding the shaft. The 
shaft and associated mechanism are readily re 
movable by simply taking out the bolts (not 
shown) which secure the flange 41 of the shaft to 
the housing. 
The pulley 4! is spaced from the upper bearing 

by a washer 53 and is locked on the threaded end 
of the shaft by a nut 54. 
On the lower end of the driving shaft and 

suitably integral therewith is the collar 55 of a 
disc clutch 55 having discs 51 (see Figures '7 and 
8) which are secured against rotation with re 
spect to the collar by extensions 51' into an ex 
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4 
ternal slot 58' and having interspersed discs 60 
which engage interiorly with a key 6| in a driven 
shaft 62 which is in prolongation with and co 
axial with the driving shaft. The driving shaft 
is hollow at 63 and the end is closed by plugs 64 
and by a closure sleeve 65, against which the end 
of the driven shaft rests. 
When the discs are free from axial compres 

sion the clutch slips, but when pressure is ap 
plied upwardly on an annular clutch element 65 
which engages the lowermost clutch disc and is 
capable of compressing the discs, the clutch picks 
up. Pick-up is accomplished by an annular cup 
shaped clutch operator 61 surrounding the driven 
shaft 62 but rotationally stationary, which holds 
a. ball thrust bearing 68 between the clutch ele 
ment 66 and the clutch operator 61, thus per 
mitting the clutch element to turn with the clutch 
while the clutch operator does not rotate. The 
clutch operator in retracted position engages a 
Washer 10 surrounding thev driven shaft. At di 
ametrically opposite points the clutch operator 
has pins ‘H making pivotal engagement in le— 
vers 12 having ?xed pivots 13 on the housing and 
suitably at the ends of the levers. The levers 
may desirably converge as shown in Figure 4, 
and at their opposite ends have preferably ver 
tical openings 14 which pass bolts 15, which also 
extend through openings in a magnetically sus 
ceptible solenoid armature 76 which is of T 
shape and suitably bridges across above the ends 
of the levers. Above the solenoid armature the 
bolts are surrounded by compression springs TI, 
washers 18 and adjustment nuts 80 which regu 
late the compression of the springs. A solenoid 
coil 8| suitably mounted on the housing sur 
rounds the armature. 
The driven shaft 62 below the washer ‘Ill car 

ries a brake drum 82 keyed to the shaft and suit 
ably integral with a bevel gear 83, The brake 
drum is surrounded by a brake band 84 which 
is split at 85 and urged toward its tightening 
position by a spring 86 surrounding an adjust 
ment bolt 81 across the split at 85. To prevent 
the brake from rotating, an anchor 88, prefer 
ably of spring material, extends into the slot at 
85 and is secured at 90 on the housing. 
At the bottom of the housing, the driven shaft 

has thrust washers Bi and a journal bearing 92. 
The lower end of the driven shaft is threaded 
at 93 and as best seen in Figure 2 threads into 
a coaxial shaft extension 94, the threaded ad 
justment between the driven shaft and the shaft 
extension being locked by a lock nut 95. The 
shaft extension passes through an opening 98 
in the cover of the hopper. The shaft exten 
sion at its lower end carries a bayonet slot chuck 
91 which receives and holds a depending feed 
ing auger 9B. Mounted transversely of the shaft 
extension in an opening therein and held in 
place by a set screw N30 is an impeller llll hav 
ing a straight rod portion I02 at one side and a 
suitable oval blade I03 at the opposite side. The 
angle of inclination of the blade as well as the 
relative extension of the impeller on either side 
can be adjusted by loosening the set screw I00. 
The impeller prevents arching of the contents 
in the hopper. In the control head the bevel gear 
83 makes connection with a transverse bevel gear 
H34 secured on a shaft I85 journalled at I86 in a 
mounting plate I01 secured to the housing. At 
the opposite end the shaft IE5 carries a pinion 
I08 which connects with a main counter gear 
H0, having a hub I II which surrounds and jour 
nals on but its free from a. shaft H2 journalling 
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at the rear in a. bearing H3 on the plate I01 
and journalling at the from on a plate H4. 
Secured on the shaft H2 is a cone clutch H5 

which engages in a cone socket, on the gear H0, 
the gear normally being urged away from the 
position o1r engagement by a spring I I6. A clutch 
solenoid II'I having a magnetically susceptible 
armature H8 acts on a clutch lever I20 having 
a ?xed pivot at I2I and surrounding and acting 
against the hub III of the gear H0 to urge the 
gear against the clutch when the solenoid II 1 
picks up. The armature H3 is also pivotally 
connected by a link I22 to a set of upper elec 
trical contacts I23 and I24 having ?xed pivot 
at I25. On the same ?xed pivot are cooperat 
ing lower contacts I26 and I21 insulated from 
the upper contacts and urged away from the 
respective upper contacts by springs I28. 
The shaft II2 carries on it a counter arm I30 

which on return to initial position for zeroing 
engages a stop I3I . The shaft is constantly urged 
toward the zero position by a torsion spring I32. 
Pivotally mounted at I33 on the outer end of 
the counter arm I30 is a tripping bellcrank I34 
which rides a. counter cam I35 having a cam 
projection I36 which indicates the position of 
counting out. The cam is adjusted to any de 
sired angle by a knob I31 carrying “a'suitable ad 
justment dial and pointer forming no part of the 
present invention. The tripping bellcrank I34 
has an opposite end I40 which rides against the 
?ange of a collar I4I loose on the shaft and en 
gaging the fork of a release lever I42 having a 
?xed pivot at I43 and engaging the lower por 
tion of the lower contacts I26 and I21 at a suit 
ably insulated position. A leaf spring I44 act 
ing against the side of the cam I35 tends to hold 
the releasing lever in its non-release position. 
When the bottom of the releasing lever swings 
to the right in Figure 3 the top swings to the left - 
allowing the upper end of the releasing lever 
to enter a releasing slot I45 in the lower con 
tacts, thus causing contacts I26 and I21 to drop, 
breaking the circuits at I23, I26 and I24, I21. 
The counter here employed is a very conven 

ient form, but it will be evident that any other 
suitable counter may be used. 
The electric circuit may suitably be of the 

character shown in Figure 6. A main dispensing 
switch I46 closes, either manually or automati 
cally as desired, closing the circuit from elec 
trical leads I41, I40 oir a suitable electric cur 
rent source through the counter clutch solenoid 
II1. This closes contacts I23, I26 and I24, I21 
of the counter. 
the operation closes only instantaneously and 
it now breaks its parallel branch circuit, but the 
clutch solenoid H1 remains energized through 
the clutch contacts I23, I26. The closing of the 
switch I24, I21 energizes the main drive clutch 
solenoid 8 I, causing the main drive clutch to pick 
up and begin the driving of the driven shaft and 
the auger feeder. At the same time the bevel 
gears begin to rotate and the counter counts 
the rotations until the predetermined position 
for counting out is reached, at which the 
switches I23, I20 and I24, I21 are opened by the 
action of the tripping lever I34 on the releas 
ing lever I42 against spring I44, causing the 
lower switch contacts I26 and I21 to drop and 
break the circuits. 
In operation the device is set up at a desired 

point of dispensing, either for manual or auto 
matic use. The hopper and control head are 
adjusted to the correct height by releasing and 

The switch I46 which initiated . 
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6 
tightening the clamps 22. The belt is properly 
adjusted by releasing and tightening the motor 
mounting clamp at 31. The auger extension is 
then adjusted as to length by loosening and 
tightening the lock nut 95. The proper auger 
is inserted into the auger chuck at the end of 
the driven shaft extension, and the impeller is 
adjusted as to position and angle of the blade 
by loosening and tightening the set screw I00. 
The hopper is tightened in position by taking up 
the wing nuts 30. 
The main driving shaft 42 is continuously 

driven by the motor during operation, but the 
driven shaft, auger and counter are held in sta 
tionary position except when the main driving 
clutch picks up. To assure that the position is 
stationary, the brake band 84 continuously en 
gages the brake drum 82, applying this drag at 
all times. 
When it is desired to operate the feeder, the 

main switch I46 is momentarily closed, energiz 
ing the counter clutch solenoid/U1, which pulls 
its armature to the right in Figure 3, pulling the 
counter clutch lever to the right and forcing hub 
II I and gear I I0 to the right so that the gear 
engages the counter clutch conehl I5. The driv 
ing connection is now established between the 
driven shaft 62 through the bevel gears 83 and 
I04, the pinion I08 and the gear H0 to drive 
the shaft H2 continuously as the driven shaft 
may be turned, thus moving tripping hellgrank 
I34 over the circumferential path on cam I35. 
At the same time the energizing of the counter 
clutch solenoid II1 pulls link I22 and closes 
switch contacts I23 and I24 against their co 
operating switch contacts I26 and I21 respec 
tively. The closing of these switches causes the 
clutch solenoid to remain energized notwith 
standing that switch I 45 opens, and energizes 
the main drive clutch solenoid BI, whose arma 
ture moves up in Figure 3 (since the bulk of the 
armature is normally below the center of the 
coil) tending to pull the lefthand end of clutch 
lever 12 up, and moving the clutch operator 61. 
thrust bearing 68 and clutch element 66 up to 
apply pressure between the clutch discs, and 
cause the clutch to pick up, thus starting rota 
tion of the driven shaft. 
The springs 11 limit the amount of force trans 

mitted by the solenoid armature 16 to the clutch, 
thus permitting the solenoid to over-travel with 
out applying too much pressure to the clutch, 
and assuring that the impact of the solenoid 
action is not transmitted to the clutch in the 
form of a damaging blow but rather is cushioned 
by the springs. 
When the counter counts out, the switch ele 

ments I26 and I21 open, and this disconnects 
both the counter clutch solenoid and the main 
drive clutch solenoid, at which point the torsional 
spring I32 returns the counter and tripping bell 
crank or lever to zero against the stop III, while 
the driven shaft and auger stop instantly due 
to the drag of the brake. The main solenoid, be 
ing de-energized, permits the clutch discs to 
separate under the resilience in the clutch itself, 
under gravity and under the action of the 
springs 11. 

In accordance with the invention. the feeder 
is very adaptable to a wide variety of dry and 
viscous materials. Great accuracy in feeding is 
achieved, since the count is accomplished directly 
on the impeller shaft and the brake assures in 
stantaneous stopping. The main driving clutch 
solenoid picks up and releases instantaneously, 
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while the springs avoid any damage from this 
effect. 
The hopper impeller and auger construction is 

very readily taken apart for cleaning and very 
quickly reassembled for further use. 

It will be understood that where reference is 
made to an auger feeder, it is contemplated that 
a rotor or any other similar type of feeder may 
be employed. 
In view of my invention and disclosure varia 

tions and modi?cations to meet individual whim 
or particular need will doubtless become evident 
to others skilled in the art, to obtain all or part 
of the bene?ts of my invention without copying 
the structure shown, and I, therefore, claim all 
such insofar as they fall within the reasonable 
spirit and scope of my claims. 
Having thus described my invention what I 

claim as new and desire to secure by Letters 
Patent is: 

1. In a feeder, a hopper, an auger feeder in the 
hopper controlling the feed therefrom, a. driven 
shaft on the auger feeder, a, driving shaft, a disc 
clutch operatively interposed between the driving 
shaft and the driven shaft, a lever pivotally 
mounted for applying pressure to and releasing 
pressure from the disc clutch, an electric sole 
noid operatively connected to the lever and when 
energized causing the lever to apply pressure to 
the disc clutch, and an electric counter opera 
tively connected to the driven shaft to respond 
to the revolutions of the driven shaft, operatively 
connected to the solenoid and including a switch 
in the solenoid circuit by which the solenoid is 
disconnected when the counter counts out. 

2. In a feeder, a hopper, an auger feeder con 
trolling discharge from the hopper, a driven shaft 
mounting the auger feeder, a driving shaft co 
axial with the driven shaft, a disc clutch oper 
atively interposed between the driving shaft and 
the driven shaft and having a pressure element 
to which pressure can be applied axially to make 
the disc clutch pick up, a bearing interposed on 
the opposite side of the pressure element of the 
disc clutch from the clutch, a rotatably station 
ary clutch operator engaging the opposite side 
of the bearing, lever means pivoted at one end 
and engaging the clutch operator intermediate 
between the ends, a solenoid operatively con 
nected to the end of the lever means opposite 
from the pivot and adapted when energized to 
bring pressure on the clutch element through the 
bearing and the operator, and an electric coun 
ter operatively connected to the driven shaft and 
to the solenoid and including a switch in the 
solenoid circuit by which the solenoid is discon 
nected when the counter counts out. 

3. In a feeder, a hopper, an auger feeder con 
trolling discharge from the hopper, a driven shaft 
mounting the auger feeder, a driving shaft co 
axial with the driven shaft, a disc clutch oper 
atively interposed between the driving shaft and 
the driven shaft and having a pressure element 
to which pressure can be applied axially to make 
the disc clutch pick up, a bearing interposed on 
the opposite side of the pressure element of the 
disc clutch from the clutch, a rotatably station 
ary clutch operator engaging the opposite side of 
the bearing, lever means pivoted at one end and 
engaging the clutch operator intermediate be 
tween the ends, a solenoid operatively connected 
to the end of the lever means opposite from the 
pivot and adapted when energized to bring pres 
sure on the clutch element through the bearing 
and the operator, an electric counter operatively 
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connected to the driven shaft and to the solenoid 
and including a switch in the solenoid circuit by 
which the solenoid is disconnected when the 
counter counts out, and a drag brake operatively 
connected with the driven shaft. 

4. In a feeder mechanism for controlling the 
filling of materials into a container, the combi 
nation of a hopper for holding the material to 
be dispensed, a feeder in the hopper controlling 
the discharge of material therefrom, a driven 
shaft on said feeder, a driving shaft operated by 
a prime mover, a clutch operatively interposed 
between the driving shaft and said driven shaft, 
said clutch forming a positive connection and 
disconnection between said drivingand driven 
shafts, means for actuating said clutch to con 
nect and disconnect said driving shaft with said 
driven shaft, a counter mechanism for counting 
out revolutions of said driven shaft, gear means on 
said driven shaft, gear means meshing therewith 
actuating said counter mechanism, and means 
actuated by said counter mechanism for oper 
ating said clutch actuating means to cause dis 
connection of said driving shaft from said driven 
shaft when said counter mechanism counts out a 
predetermined number of revolutions or fractions 
thereof. 

5. ‘In a feeder mechanism for controlling the 
filling of materials into a container, the combi 
nation of a hopper for holding the material to 
be dispensed, a feeder in the hopper controlling 
the discharge of material therefrom, a driven 
shaft on said feeder, a driving shaft operated by 
a prime mover, a clutch operatively interposed 
between the driving shaft and said driven shaft, 
means for actuating said clutch to connect and 
disconnect said driving shaft with said driven 
shaft, an electrically operated counter mecha 
nism for counting out the revolutions of said 
driven shaft, gear means on said driven shaft, 
gear means meshing therewith actuating said 
counter mechanism, and a solenoid operated 
switch electrically connected to said counter 
mechanism, said switch being actuated by said 
counter mechanism for operating said clutch ac 
tuating means to cause disconnection of said 
driving shaft from said driven shaft when said 
counter mechanism counts out a predetermined 
number of revolutions or fractions thereof. 

6. In a feeder mechanism for controlling the 
?lling of materials into a container, the combi 
nation of a hopper for holding the material to 
be dispensed, a feeder in the hopper controlling 
the discharge of material therefrom, a driven 
shaft on said feeder, a driving shaft coaxial with 
said driven shaft, a clutch operatively interposed 
between the driving shaft and the driven shaft, 
means for actuating said clutch to connect and 
disconnect said driven shaft from said driving 
shaft, an electric counter mechanism operatively 
connected to the driven shaft for counting the 
revolutions made by said driven shaft, gear 
means on said driven shaft, gear means meshing 
therewith actuating said counter mechanism, and 
means actuated by said counter mechanism for 
operating said clutch actuating means to cause 
disconnection of said driven shaft from the driv 
ing shaft when said counter mechanism counts 
out a predetermined number of revolutions or 
fractions thereof. 

7. In a feeder mechanism for controlling the 
filling of materials into a container, the combina 
tion of a hopper for holding the material to be 
dispensed, a feeder in the hopper controlling the 
discharge of material therefrom, a driven shaft 
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on said feeder, a driving shaft coaxial with said 
driven shaft, a clutch operatively interposed be 
tween the driving shaft and the driven shaft, 
means for operating said clutch to connect and 
disconnect said driven shaft from said driving 
shaft, an electric counter operatively connected 
to the driven shaft and to the means for oper 
ating said clutch by which said clutch is operated 
to disconnect said driven shaft from the driving 
shaft when the counter counts out a predeter 
mined number of revolutions or fractions thereof, 
and a drag brake operatively connected with said 
driven shaft for stopping said driven shaft and 
its feeding mechanism instantly when the driven 
shaft is disconnected from said driving shaft, 

8. In a feeder mechanism for controlling the 
filling of materials into- a container, the combina 
tion of a hopper for holding the material to be 
dispensed, a feeder in the hopper controlling the 
discharge of material therefrom, a driven shaft 
on said feeder, a driving shaft coaxial with said 
driven shaft, a clutch operativelg interposed be 
tween the driving shaft and said driven shaft, 
means for actuating said clutch to connect and 
disconnect said driving shaft with said driven 
shaft, a counter mechanism for counting out the 
revolutions of said driven shaft, and means ac 
tuated by said counter mechanism for operating 
said clutch actuating means to cause disconnec 
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25 

10 
tion of said driving shaft from said driven shaft 
when said counter mechanism counts out a pre 
determined number of revolutions or fractions 
thereof. 
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