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UNITED STATEs PATENT of FICE 
2,682,440 

VENONG MACHINE 

Kenneth H. Rogers, Long Beach, Calif., assignor, 
by mesne assignments, to Fred F. Johnson, 
Kansas City, Mo. 

Application May 7, 1951, Serial No. 224,921 
(C. 312-48) 9 Claims. 

The present invention relates to Wending ma 
chinery and more particularly to improvements 
in vending apparatus of the type designed to dis 
pense bottled beverages in successive bottle unitS 
in response to the Successive operation of coin 
controlled delivery mechanism. 

Bottle vending machines are generally Well 
known and usually comprise a refrigerated Stor 
age compartment together with some form of 
coin controlled delivery mechanism. The patent 
to J. R. Donaldson, No. 2,399,105, issued April 
23, 1946, discloses one form of bottle vending ma 
chine in which the bottles are stored in generally 
vertical racks and are delivered by the force of 
gravity under the selective control of a star-wheel 
gate operated by the coin controlled mechanism. 
A principal object of the present invention is 

to provide a bottle vending machine having an 

O 

improved form of rotary dispensing gate and . 
associated ratchet escapement mechanism to per 
mit a controlled stepwise gravity feed of bottles 
to the discharge chute. 
Another object of the present invention is to 

provide an improved form of bottle vending ma 
chine in which the bottles are stored in a plu 
rality of vertical racks connecting with a single 
discharge chute and having improved selector 
gates and trip mechanism for feeding bottles 
under the influence of gravity from Successive 
vertical racks as each rack is exhausted of its 
supply of bottles. 
Yet another object of the present invention. 

is to provide an improved star-wheel delivery 
gate and associated escapement mechanism for 
gently feeding a selected bottle under the in 
fluence of gravity in a continuously controlled 
manner to the delivery chute. 
Another important object of the present in 

vention in relation to the general type of bottle 
vending machine such as shown in the Donald 
son patent referred to above is to provide for a 
positive interaction between the star-wheel gate 
and its associated ratchet control mechanism 
such that; the ratchet mechanism is inoperable 
When the star-wheel is immovable and Vice Versa. 

Still another object of the present invention 
is to provide an improved ratchet escapement, 
mechanism for positively controlling the move 
ment of a star-wheel bottle delivery gate element 
and having means to positively prevent the in 
proper actuation of the ratchet mechanism in 
such manner as would jam the machinery or 
deliver more than a single bottle for a single 
actuation of the coin controlled mechanism. 
In a preferred embodiment of the invention, 
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the ratchet escapement controlled star-wheel ro 
tary gate is provided with four bottle separating 
blades positioned equi-angularly at 90° intervals 
S0 that a 90° angular rotation of the star-wheel 
is effective to deliver one bottle to the discharge 
chute. Connected to rotate with the star-wheel 
is a ratchet wheel having a determined number 
Of ratchet teeth. Within each arcuate 90° Segment, 
An aSSociated escapement pawl is connected to 
be actuated or rocked a number of times for 
each actuation of the coin controlled mechanism 
Such that the determined number of teeth are 
disengaged successively for a stepwise controlled 
movement of the star-wheel through 90° of angu 
lar rotation. The design of the escapement pawl 
and ratchet gear teeth is such that the pawl is 
prevented from rocking or moving when the 
star-wheel and ratchet gear are immovable, i. e. 
under jamming conditions, and similarly the star 
Wheel is prevented from moving when the es 
capement pawl is locked against rocking move 
ment. 

Further objects and advantages of the present 
invention. Will be apparent with reference to the 
following specification and drawings in which, 

Fig. 1 is a front elevational view of the bottle 
Wending machinery removed from its refrigerated 
enclosure; 

Fig. 2 is a side elevation of the machinery 
shown in Fig. 1 as seen from the delivery chute 
side; 

Fig. 3 is a rear elevation similar to Fig. 1; 
Fig. 4 is a section on the line 4-4 of Fig. 2 to 

show detail of the star-wheel delivery gate ele 
ment, the Wertical bottle racks, and their asso 
ciated gate and trip mechanisms; 

Fig. 5 is a detail section on the line 5-5 of 
Fig. 4; 

Fig. 6 is a detail section on the line 6-6 of 
Fig. 1; 

Fig. 7 is an enlarged fragmentary detail view 
of the ratchet wheel and escapement pawl; and 

Fig. 8 is a fragmentary enlarged detail of the 
eScapement paWI and associated pawl operating 
Cal. 

Referring to the drawings, as shown in Figs. 1 
and 2, the bottle vending machinery is removed 
from its refrigerated housing which is not part 
of this invention. The coin controlled operat 
ing mechanism which is also a part of the re 
frigerated housing is likewise not shown in the 
interest of clarity since it is well known and 

55 

conventional and does not form a part of the 
invention. A framework of metal or the like 
is formed as shown to provide a rackwork which 
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may consist of a plurality of vertical bottle Stor 
age racks identified in Fig. 1 as racks through 
5 in the order of their delivery of bottles to the 
bottle vending discharge chute 2. Each of the 
vertical bottle storage racks through 5 feed 
into the delivery channel wherein is positioned 
the bottle delivery controlling star-wheel rotary 
gate 6 as shown more clearly in Fig. 4. The 
feeding of the bottles from each of the vertical 
racks through 5 is controllied by trip and gate 
mechanisms to be later described in detail and 
is operated in a manner to feed the bottles from 
rack before transferring the feed to rack 2 and 
thereafter rack 3 in regular order through to 
lack 5. 
With reference to Fig. 4 of the drawings, all of 

the bottles, in feeding to the delivery trough 2 
and passing through the channel f, are caused 
to move over the member 3 having upstanding 
ribs 4 providing a floor-like bottle support. The 
member 3 is preferably a metal casting Secured 
to the frame 9 in any suitable manner. The 
star-wheel rotary delivery gates 6 and 6d. are 
fixed to a rotatable shaft 5 mounted beneath 
the member 3 at its delivery end in a position 
to enable the ribs of the star-wheels to project 
horizontally into the channel and to interrupt 
the bottle feed and prevent the passage of bot 
tle B downward into the delivery chute 2. 
Since, in the preferred embodiment of the in 
vention, the star-wheel gates 6 and 6a are pro 
vided with four ribs equi-angular Spaced at ap 
proximately 90° to each other, it should be ap 
parent that a 90° angular rotation of the Shaft 
f5 and star-wheels 6 and 6a, from the position 
shown in Fig. 4 will be effective to feed bottle 
B to the delivery chute 2. As shown in Fig. 6 
of the drawings, the shaft 5 is journalled at 
and 8 on the framework ) and a ratchet wheel 
9 is fixed to one end of the shaft 5 outside of 

the framework 9. 
Since the shaft 5, star-wheels 6 and 6d, 

which, as shown in Fig. 6, may be spaced dual 
units, and ratchet wheel 9 are all connected to 
rotate as a unit in accordance With this inven 
tion, a pawl mechanism to control the rotation 
of ratchet wheel 9 and star-wheels 6, 6a, and 
limit their rotation to 90° angular movement for 
each coin controlled bottle delivery operation is 
provided. Such novel ratchet and pawl mech 
anism of this invention will now be described With 
particular reference to Figs. 3, 6, 7 and 8 of the 
drawings. The pawl 2C is provided with a cen 
tral pivot at 2 to the framework 0 and is shaped 
with two ratchet teeth engaging portions at its 
opposite ends so arranged as to provide a step 
by-step escapeiaent of the latchet. Wheel 9 as 
the pawl 2 is 1'Ocked back-and-forth on its piv 
Ot, 2. It Will be noted that there ale Six ratchet 
teeth for each 90° Segment of the latchet Wheel 
: 9 so that a controlled movement of the pawl 22 
to be rocked Successively back-and-forth a total 
of six times will be effective to permit the con 
trolled eScapement of the ratchet wheel 9 and 
Star-wheel gates 5, Ga and thus permit their 
rotation through 90° of angular movement in 
the direction of the arrow under the influence of 
gravity as provided by the weight of the bottle 
B. Thus, under Such conditions the bottle B can 
be gently lowered and fed by gravity to the de 
livery chute 2. As shown in Fig. 7 of the draw. 
ingS, the pawl 2) is So shaped that its complete 
l'Ocking movement Would be prevented in the 
event that the rotation of the latchet wheel 9 
is prevented through some inadvertence. For 
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4. 
example, as the pawl 20 is rocked in the direc 
tion of the arrow, and should the ratchet wheel 
f 9 fail to rotate in the direction of the arrow 
upon disengagement with the pawl end 2b, the 
pawl surface 29C would engage the upper end of 
the adjacent ratchet tooth, thus preventing fur 
ther rocking movement of the pawl. In other 
words, the shaping of pawl ends 20b and 20c is 
such that complete rocking movement of the 
pawl in either direction can be obtained Only 
when the ratchet wheel rotates to permit the 
pawl ends to move into the maximum depths of 
the ratchet teeth. 
A spring loaded pawl 32 is pivoted to the frame 

Work to to engage the ratchet teeth of the ratchet 
wheel 9 and prevent any rotation of the wheel 
in a direction opposite to the arrow Such as might 
be attempted by forcing an object up through 
the delivery chute against the star-wheel in an 
effort to obtain unauthorized delivery of the bot 
tle goods. 

In order to impart a controlled rocking of the 
pawl 20 for each operation of the coin controlled 
mechanism, a cam plate 22 is fixed to the shaft 
24 journalled in framework O. The shaft 24 is 
provided with a handle connection 26 at its 
other end for connection to the coin controlled 
operating handle (not shown). The can plate 
22 is provided with a sinuous Cam groove 23 in 
which is received the roller 20a on the upper end 
of the pawl 20. Since the sinuous groove 23 is 
provided with only three undulations, it should 
he apparent that the cam plate 22 and operating 
shaft 24 must be moved counter-clockwise from 
the position shown in Fig. 3 until the roller 20a, 
travels the full extent of the cam grOOWe 23 and 
thereafter moved clockwise to return the parts 
to the position shown in order to rock the pawl 
six times and permit the ratchet and star-wheel 
to move 90° of rotation and deliver a bottle. The 
counter-clockwise movement of the cam plate 
22 is obtained by depressing the operating han 
de connection 26 while the return clockwise 
movement is provided for by the torsional Spring 
36, encircling the shaft 24. 
Once the operating handle is unlocked by the 

coin controlled mechanism (not shown), it is 
necessary that the movement of the handle Con 
nection 26, shaft 24 and can plate 22 be re 
strained to one continuous counter-clockwise 
movement followed by one continuous clockwise 
return movement as described above. To this 
end, ratchet teeth 22a are provided on the can 
plate 22 and a spring loaded and pivoted ratchet 
pawl 28 is mounted on the framework to en 
gage the teeth 22a to prevent retrograde nove 
ment of the can. At the Start of the Counter 
clockwise movement of can plate 22 When the 
Operating handle is unlocked by the coin con 
trolled mechanism, the ratchet pawl 28 is piv 
oted in Such manner as to engage the ratchet 
teeth 22a and prevent any retrograde ciockwise 
movement until the intended end of the counter 
clockwise movement is reached at which tine the 
pivoted ratchet pawl is adjacent the Smooth sur 
face 22b. Thereafter, the return or clockwise 
movement of the cam plate 22 under the in 
fluence of the torsion spring 30, when the op 
erating handle is released, can be started to 
pivot the ratchet pawl 28 in the opposite direc 
tion and prevent any retrograde movement of 
the cam plate during its return clockwise move 
ment until the operating handle is again locked 
by the coin controlled mechanism. It should 
now be apparent that the cooperation of the 
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pivoted pawl 28, ratchet teeth 22a, and Smooth 
Surface 22b is very important to prevent unau 
thorized reciprocation of the operating handle 
between the coin controlled unlocked and locked 
positions in such manner as to obtain delivery 
of more than the single bottle B. 
As shown by Fig. 8 of the drawings, the re 

turn movement of the cam plate 22 is stopped 
when a shoulder of the pawl 26 engages the pro 
jection 25 on the cam plate 22, thus preventing 
damage to the roller 200 as the cam 22 is rotated 
in the clockwise direction by the torsion spring 
30. It Will also be noted, as seen in FigS. 1 and 
2 of the drawings that the operating handle 
connection 26 is adjustably fixed to the shaft 
24 by means of the arcuate slot 36 and Set-screw 
37 to the plate 34 carried by the shaft 24. Such 
arrangement enables the locked position of the 
operating handle (not shown) to be adjusted to 
the position of shaft 24 corresponding to a locked 
position of ratchet wheel 9 and shaft 5 with the 
ribs of the star-wheel gates 6, 6d extending 
horizontally into channel if in bottle intercept 
ing position. 
The gate and trip mechanism for Controlling 

the feed of bottles from the vertical magazines 
through 5 will now be described in detail. Re 
ferring in particular to Figs. 3, 4 and 5 of the 
drawings, vertical racks 2 through 5 are each 
provided with lower bottle supporting gate mem 
bers 42, 43, 44 and 45 respectively. Each of the 
gates 42-45 are secured to shafts 46, 4, 8 and 
49 respectively, rotatably journalled. On the 
framework O and the weight of the bottles nor 
mally tends to rotate each of the gates 42-45 
downwardly. When the vending machine is full 
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of bottles, all of the gates 42-45 are held and 
locked in the upward position as shown in Fig. 
1 thus preventing delivery of bottles from racks 
2 through 5. As may best be appreciated from 
Fig. 3, the locked position of gates 42-45 is ob 
tained by reason of upwardly extending latch 
arms 52, 53, 54 and 55 which are secured respec 
tively to shafts 46-49, the free ends of the latch 
arms being engaged by latch members 56-59. 
These latch members are in turn Secured respec 
tively to rotatable shafts 60-63 journalled in 
the framework, and depending from the latterly 
described shafts intermediate the bottle columns 
are bottle sensing fingers 64-6 (see FigS. 4 and 5 
5). Tension springs 68-7 are connected to 
latch arms 52-55 to return the lower gates 
42-45 to the raised and latched position. When 
the machine is empty of bottles. Freely SWing 
ing pivotal upper gates 72-75 are also provided 
to facilitate the channelized movement of the 
bottles as should be evident. 
The gate and trip mechanism described in 

the foregoing paragraph operates as follows: 
With all vertical racks -5 containing a plurality 
of bottles as shown in Fig. 1, bottles are fed from 
vertical rack until the vertical trip finger 64 is 
free to move inward of rack and shaft 60 is 
thus freed for rotation. The weight of the 
bottles in rack 2 acting on gate 42 causes latch 
arm 52 to force latch member 56 out of engage 
ment, and gate 42 moves downwardly until it 
strikes the framework to allow the bottles to feed 
from rack 2. The feed from rack 2 continues 
until trip finger G5 is released to move inward of 
rack , and latch member 5T is disengaged from 
latch arm 53 to permit the lower gate 43 to move 
downward and feed bottles from rack 3. The 
feed from vertical racks 4 and 5 continues in 
similar fashion upon the proper sequential free 
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ing of trip fingers 66 and 67 together with their 
asSociated latching mechanisms. The down 
Ward movement of gates 43-45 is limited by stop 
lugs 6-8 (Figs. 2, 5 and 6), preferably cast, 
integral with the inner face of the rackwork 8, 
and So located that the upper edges of the gates 
lie in a common plane with ribs i4 to provide 
an inclined ramp over which the bottles travel. 
The operation of the entire vending machine 

has been described concurrently With the de 
scription of the structural details and should 
need no further elaboration. However, it is de 
sired to emphasize that the described arrange 

: ment of the ratchet pawl escapement for the 
star-wheel in accordance with this invention pro 
vides for a positive control of the delivery of 
only a single bottle for each operation of the 
coin-controlled mechanism together with Safe 
guards against improper operation of the mech 
anism either by jamming of the machine or by 
deliberate interference with the intended opera 
tion. While a particular form of Cam plate and 
pawl for enabling the stepwise escapement of 
the ratchet wheel and star-wheel about a de 
sired amount of angular rotation sufficient to 
gently deliver one bottle has been described, it 
Will be understood that variations of escape 
ment structure such as a Solenoid controlled pawl 
may be substituted for the cam plate without 
departing from the spirit and scope of the inven 
tion as defined in the appended claims. As 
another example, it should be pointed out that a 
three or five ribbed star-wheel gate could be 
Substituted for the four rib gate shown together 
With suitable modifications of the pawl and 
ratchet escapement mechanism to limit the 
angular movement of the star-wheel gate to an 
amount equal to the equi-angular Spacing ber 
tween the Star-wheel ribs. 
From the foregoing it will be seen this inven 

tion is one well adapted to attain all of the ends 
and objects hereinabove set forth together with 
other advantages which are obvious and Which 
are inherent to the invention. 

It Will be understood that certain features and 
Subcombinations are of utility and may be en 
ployed without reference to other features and 
Subcombinations. This is contemplated by and 
is within the scope of the claims. 
As many possible embodiments may be made 

of the invention without departing from the 
scope thereof, it is to be understood that all 
matter herein set forth or shown in the accorn 
panying drawings is to be interpreted as illus 
trative and not in a limiting Sense. 

I claim: 
1. In a dispensing mechanism for vending ma 

chines having a gravity feed delivery channel, a 
rotary star wheel gate having a plurality of equi 
angularly spaced ribs, said gate being disposed 
with a rib extending laterally into said channel 
to interrupt the feeding of bottles therethrough, 
an escapement including an escape wheel con 
nected for rotation with said gate, said Wheel 
having a plurality of teeth divided in equal 
amounts for each angular segment corresponding 
to the angular spacing between said ribs, a double 
pawl pallet for controlling the rotation of said 
escape wheel, said pallet having one pawl nor. 
mally engaging one of Said ratchet teeth to pre 
vent rotation of Said escape Wheel and gate from 
the position interrupting the bottle feed, and 
means operable to rock said pallet a predeter 
mined number of times thereby to cause the two 
pawls to act alternately on said teeth and permit 
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step by step advance of the escape wheel for an 
angular distance corresponding to the number of 
teeth in said divided amount and consequently 
permit stepwise rotation of said gate in the di 
rection to feed by gravity a bottle through Said 
channel. 

2. In a dispensing mechanism for vending ma 
chines having a gravity feed bottle delivery chan 
nel, a rotary star wheel gate having a plurality of 
29 li-angularly spaced ribs, said gate being dis 
posed with a rib extending laterally into said 
channel to interrupt the feeding of bottles there 
through, a ratchet wheel connected for rotation 
With said gate, said ratchet wheel having a plu 
Itality of ratchet teeth divided in equal amounts 
for each angular segment corresponding to the 
angular Spacing between said ribs, a pawl nor 
Inally engaging one of said ratchet, teeth to pre 
vent rotation of said ratchet wheel and gate from 
the position interrupting the bottle feed, a can 
plate associated with said pawl and operable to 
rock Said pawl and disengage a, plurality of 
ratchet teeth equal to the divided amount in each 
angular Segment of the ratchet wheel, and means 
for actuating said can plate to perinit rotatio: 
of said wheel and gate to feed by gravity a bottle 
through Said channel. 

3. In a dispensing mechanism for vending na-. 
chines having a gravity feed bottle delivery chain 
nel, a rotary star wheel gate having a plurality 
of equi-angularly spaced ribs, said gate being dis 
posed with a rib extending laterally into said 
channel to interrupt the feeding of bottles there 
through, a ratchet wheel connected for rotation 
With said gate, said ratchet wheel having a plu 
rality of catchet teeth divided in equal amounts 
for each angular segment corresponding to the 
angular Spacing between said ribs, a pawl nor 
mally engaging one of said ratchet teeth to pre 
Weint rotation of said ratchet wheel and gate from 
the position interrupting the bottle feed, said 
pawl being centrally pivoted and having ratchet 
teeth engaging portions at each end, and means 
Operable to rock said pawl to disengage succes 
Sively a plurality of ratchet teeth equal to the 
divided amount in each angular segment of the 
j'atchet wheel to permit rotation of Said. Wheel 
and gate in the direction to feed by gravity a bot 
tle through Said channel. 

4. In a dispensing mechanism for vending ma 
chines having a gravity feed bottle delivery 
channel, a rotary star wheel gate having a plu 
|ality of equi-angularly spaced ribs, said gate 
3eing disposed with a rib extending laterally into 
Said channel to interrupt the feed cf bottles 
therethrough, a ratchet wheel connected for ro 
tation with said gate, said ratchet wheel having 
a plurality of ratchet teeth divided in equal 
announts for each angular segment corresponding 
to the angular spacing between Said ribs, a pawl 
normally engaging One of said atchet teeth to 
revent rotation of Said ratchet wheel and gate 

from the position interrupting the bottle feed, 
Said pawl being centrally pivoted and having 
Catchet teeth engaging portions at each end, a 
caim plate associated with said pawl and operable 
to rock said pawl to disengage successively a piu 
laity of ratchet teeth to permit rotation of said 
'Sheel and gate in a direction to feed by gravity a 
bottle through said channel, and means Operable 
to actuate said cann plate and pawl to disengage 
in any single operation only a number of teeth 
equal to the divided amount in each angular seg 
inent of the ratchet wheel. 

5. In a dispensing mechanism for vending ma 
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8 
chines having a gravity feed bottle delivery chan 
nel, a rotary star wheel gate having a plurality of 
equi-angularly spaced ribs, said gate being dis 
posed with a rib extending laterally into said 
channel to interrupt the feeding of bottles there 
through, a ratchet wheel connected for rotation 
With said gate, said ratchet wheel having a plu 
rality of ratchet teeth divided in equal amounts 
for each angular segment corresponding to the 
angular Spacing between said ribs, a pawl nor 
inally engaging one of said ratchet teeth to pre 
Vent rotation of said ratchet wheel and gate from 
the position interrupting the bottle feed, said 
pawl being centrally pivoted and having ratchet 
teeth engaging portions at each end, and means 
Operable to rock said pawl to disengage succes 
Sively a plurality of ratchet teeth equal to the 
divided amount in each angular segment of the 
ratchet wheel to permit rotation of said wheel 
and gate in the direction to feed by gravity a 
bottle through said channel, the teeth engaging 
portions of Said pawl being shaped to engage all 
Corresponding portions of the ratchet teeth ex 
cept when in register with the maximum depth 
between the teeth for each rocking movement of 
the pawl whereby rocking movement of the paw 
is prevented when rotation of the ratchet wheel 
is prevented. 

6. In a dispensing mechanism for vending ma 
chines having a gravity feed bottle delivery 
Channel, a rotary star wheel gate having a plui 
rality of equi-angularly spaced ribs, said gate 
being disposed with a rib extending laterally 
into Said channel to interrupt the feeding of 
bottles therethrough, a ratchet wheel connected 
for rotation. With said gate, said ratchet, wheel 
having a plurality of ratchet teeth divided in 
equal amounts for each angular segment corre 
Sponding to the angular spacing between said 
ribs, a pawl normally engaging one of said 
ratchet teeth to prevent rotation of said 
ratchet wheel and gate from the position inter 
i'upting the bottle feed, a dispensing lever hav. 
ing a dispensing stroke and return stroke, and 
mechanism operatively associating said Jever 
With Said pawl, said mechanism operating re 
Sponsive to the dispensing stroke to rock said 
pawl and disengage successively a plurality of 
ratchet teeth equal to the divided amount in 
each angular segment of the ratchet, wheel to 
permit rotation of Said wheel and gate in the 
direction to feed by gravity a bottle through 
Said channel. 

7. In a dispensing mechanism for vending na 
3 chines having a gravity feed bottle delivery 

channel, a rotary star wheel gate having a plu 
rality of equally angularly spaced ribs, said 
gate being disposed with a rib extending lat 
&rally into Said channel to interrupt the feeding 
of bottles therethrough, a ratchet wheel con 
nected for rotation with said gate, said ratchet, 
Wheel having a plurality of ratchet teeth di 
Vided in equal amounts for each angular seg 
ment corresponding to the angular spacing be 

3 tween said ribs, a pawl normally engaging one 
of Said ratchet teeth to prevent rotation of said 
ratchet wheel and gate from the position inter 
rupting the bottle feed, a dispensing lever hav 
ing a dispensing stroke and return Stroke, and 
a cam plate driven by said lever and having a 
Camming Surface adapted to rock said pawl on 
the dispensing stroke of said lever to disengage 
Successively a plurality of ratchet teeth equal to 
the divided amount in each angular segment of 
the ratchet wheel to permit rotation of said 
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Wheel and gate in the direction to feed by gravity 
the bottle through Said channel. 

8. Mechanism for positively controlling the 
rotational displacement of a rotary shaft on 
Which a constant rotational force is being ap 
plied to a predetermined angular value in a Series 
of stepwise increments comprising a ratchet 
Wheel connected for rotation. With Said shaft, 
Said ratchet wheel being provided with a plu 
rality of ratchet teeth divided in equal amounts 
for each angular segment corresponding to the 
predetermined angular value of the rotational 
displacement of the shaft, a pawl normally en 
gaging one of said ratchet teeth to prevent rota 
tion of said ratchet wheel and shaft, a movable 
cam plate having a camming Surface adapted 
to engage Said pawl and rock Same to disengage 
in Succession said ratchet teeth, and means for 
actuating said cam plate through a predeter 
mined displacement, Said camming Surface be 
ing constructed and arranged to have effective 
engagement With Said pawl during Said displace 
ment to disengage successively only the ratchet 
teeth of one angular segment of the ratchet 
Wheel. 

9. Mechanism for positively controlling the 
rotational displacement of a rotary shaft on 
which a constant rotational force is being ap 
plied to a predetermined angular value in a Series 
of stepwise increments comprising a ratchet 
wheel connected for rotation with said shaft, 
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O 
said ratchet wheel being provided with a plu 
rality of ratchet teeth divided in equal amounts 
for each angular segment corresponding to the 
predetermined angular value of the rotational 
displacement of the shaft, a pawl normally en 
gaging one of said ratchet teeth to prevent rota 
tion of said ratchet wheel and shaft, said pawl 
being centrally pivoted and having ratchet teeth 
engaging portions at each end, a movable can 
plate associated with Said pawl and Operable to 
rock Said pawl to disengage Successively a plu 
rality of ratchet teeth to permit rotation of said 
ratchet wheel and Shaft in increments equal to 
the Spacing of Said teeth, and means for actu 
atting said can plate through a predetermined 
displacement whereby the number of teeth re 
leased by Said paWi is equal to the number of 
teeth in any one angular segment of the ratchet 
Wheel. 
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