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Patented May 8, 1951 2,552,246 

UNITED STATES PATENT of FICE 
INTERMITTENT WARIABLE-SPEED DRIVE 

MECHANISM 

Eibe A. Wilckens and Ellis M. Magill, Baltimore, 
Md., assignors to Crown Cork & Seal Company, 
Inc., Baltimore, Md., a corporation of New 
York 

Original application December 23, 1941, Serial 
No. 424,174. Divided and this application Oc 
tober 8, 1945, Serial No. 623,036 

4 Claims. 

The present invention relates to drive mecha 
nisins. The application is a division of our appli 
cation for Conveyor Loading Machanisms, Serial 
No. 424,174, filed IDecember 23, 1941, now Patent 
#2,408,838, issued October 8, 1946. 
Certain types of containers are sealed by apply 

ing thereto a cap of substantially planar form 
and of an outside diameter larger than the bottle 
mouth, closing being performed by bending the 
edge of the cap down around the bottle mouth 
So that the bent-down portion forms the cap 
skirt or flange. A cap of this type is disclosed 
in the patent to George W. Booth, No. 1,956,217, 
issued April 24, 1934, for Container Closure and is 
hereinafter referred to as a disc-type cap. 

During manufacture, some disc-type caps are 
coated on their container contacting surface with 
a latex or similar compound in liquid form adapt 
ed to be subsequently baked or otherwise treated 
to form a resilient liner. In such cases, care 
must be exercised to prevent the caps from nest 
ing or overlapping while the compound is still 
soft because, due to their very flat form, an over 
lapped relationship Will enable the lining Com 
pound of one cap to contact with and adhere to 
the other cap. In addition, if the lining is applied 
in the form of an annular ring to a shallow an 
nular groove formed in the cap body, nesting or 
overlapping will mar the form of the lining SO 
that, when the cap is applied to a container, the 
lining may not properly contact with the con 
tainer mouth. 
The necessity of keeping coated disc-type caps 

from nesting until the lining or coating hardens, 
coupled with the fact that their extremely light 
Weight and smooth metal construction causes 
them to move about when even very slightly dis 
turbed, has made the rapid handling of freshly 
coated caps extremely difficult. More particular 
ly, for high rate of production, it is desirable to 
place the freshly coated caps in close juxtaposi 
tion on a moving conveyor for Subsequent baking. 
Positioning of the caps in close order on a moving 
conveyor, of course, requires that each cap be 
exactly positioned at the proper point on the con 
veyor, without possibility of any cap so moving 
during or after the transfer that it will slide upon 
an adjacent cap. 
An additional difficulty arises because in Some 

cases it is desirable to Subject the caps, after 
baking to harden the coating, to a spray of a 
liquid which dries to form a hard, smooth film. 
If Such spraying is performed while the caps are 
upon the conveyor, which is the most desirable 
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procedure, the conveyor has a hard smooth film 
formed upon it. Thus, caps subsequently placed 
upon the conveyor are even more apt to slide with 
respect to each other. . . . . . 
A still further difficulty arises from the fact 

that it is frequently desirable to place the liquid 
coating containing caps within shallow trays car 
ried by a moving conveyor, rather than directly 
upon a conveyor, so that each tray will support 
a large number of caps during baking. Such 
trays are provided with upstanding side and end 
Walls and the delivery of caps must be so con 
trolled that none of the caps will land upon a 
tray end wall. If the caps are sprayed after 
baking while still in trays, the trays likewise be 
cone coated with a Smooth film which enables 
even a slight jarring to shift caps within the tray. 

If the caps or other articles are to be placed in 
trays including upstanding edge walls, as referred 
to above, the invention contemplates so regulating 
the movement of the conveyor that at proper time 
intervals its travel will be accelerated so that the 
tray edge Will move clear of the depositing mech 
anism before a cap can fall upon the tray edge, 
An important object of the present invention 

is to provide a conveyor drive of such construc 
tion that the conveyor movement will be Syn 
chronized with the cap depositing mechanism 
to accelerate the movement of the conveyor at 
predetermined time intervals, thereby insuring 
that the caps will be spaced further apart with 
respect to the conveyor at predetermined inter 
vals. 

In order to prevent the caps from sliding 
relative to the conveyor, the manner of acceler 
atting the movement of the latter must be so 
regulated that it will have no abrupt change 
of speed. 
Another object of the invention is to provide 

a conveyor drive mechanism of such design that 
it will not jar the articles to cause them to shift position upon the conveyor. 
Another object of the invention is to provide 

a drive mechanism adapted to periodically ac 
celerate a driven element. 
Other objects and advantages of the invention 

Will be apparent from the accompanying draw 
ingS Wherein: 

Figure 1 is an end elevation showing the mech 
anisms of the present invention applied to a cap 
handling conveyor of the character discussed 
above. 

Figure 2 is a side elevation of the drive mech 
anism looking from the left with respect to Fig 
ure 1; is . 
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Figure 3 is an enlarged vertical Sectional view 
of the driven shaft of the drive mechanism; 

Figure 4 is an axial Sectional view on the line 
A-4 of Figure 2; 

Figure 5 is a sectional view on the line 5-5 of 
Figure 3, and 

Figure 6 is a perspective view, with portions 
omitted, of the driving mechanism. 
The drawings illustrate the drive mecha 

nisms used for the operation of two conveyors 
designated 5a, and 5tb in Figure 1, these two 
conveyors being of the cap handling type dis 
closed in our Original application. Each con 
veyor has its own drive means, the two being 
identical except that their positions are re 
versed so that both must drive their conveyors 
in the same direction. In view of the similarity 
of the two conveyor drives the drive of only one 
is described in detail herein, namely, the drive 
on the conveyor 5a, shown at the left in Fig 
tre 1. 

It will be obvious that in some instances one 
wide conveyor could be used instead of two ar 
ranged in tandem. 
Conveyor 5.d. is driven from the motor 8 act 

ing through a drive chain 5. Chain 5 en 
gages a Sprocket on the shaft 9 which, as here 
inbefore explained, drives the various cap lining 
and cap feeding mechanisms positioned along 
side the conveyor 5d. A large sprocket on shaft 
49 drives a chain 76 engaging a sprocket upon 
the shaft 77 of a speed reduction unit 78. The 
speed reduction unit includes a shaft 79 which 
comprises the driving shaft for the conveyor 5a. 
As best shown in Figures 2 to 6, shaft 9 has a 

sprocket wheel 80 fixed thereto which drives a 
Sprocket chain 8 passing about a sprocket wheel 
82 forming part of an overrunning clutch mech 
anism. 83. Clutch mechanism 83 includes two 
housing elementS 84 and 85, one on each side of 
and free of Sprocket wheel 82. The two housing 
members are secured together by bolts 86 which 
extend through a ratchet wheel 8 to hold the 
latter to the housing members. Housing mem 
berS 84 and 85 and ratchet wheel 8, are keyed 
to the driven shaft 88 which carries a pair of 
large sprocket wheels 89 which directly engage 
the conveyor 5d. 
As illustrated in Figure 5, the sprocket wheel 

82 is recessed as indicated at 90 to receive a 
pawl 9 normally held in engagement with the 
teeth of ratchet wheel 87 by a spring 92. 
The arrangement described immediately above 

comprises the normally effective driving means 
for the conveyor. That is, assuming that the 
Sprocket chain 8 is moving in the direction of 
the arrow illustrated in Figure 6 to rotate 
Sprocket wheel 82 in a corresponding direction, 
the pawl 9? will act upon the ratchet wheel 87 
to rotate Shaft 88. It Will be noted that the 
sprocket wheel 82 included in overrunning clutch 
mechanism 83 only has an operative connection 
With shaft 88 by reason of the action of pawl 
9, sprocket wheel 82 otherwise being inde 
pendent of shaft 88. Obviously, so long as paw 
9 is in driving engagement with ratchet wheel 
87, conveyor shaft 88 will rotate at a prede 
termined speed controlled by sprocket chain 8. 
In order to intermittently accelerate the speed 

of movement of the conveyor 5a, the driving 
Shaft 9 has a cam 95 fixed thereto as shown in 
Figures 4 and 6 and this cam is engaged by a 
follower 96 including a rollier 9 to bear on the 
periphery of cam 95. Follower 96 may include 
fork elements 97 to engage the hub 98 of cam 
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95. Hub 98 is keyed to shaft 9 and may also 
carry the Sprocket wheel 80. 
The follower 96 is pivotally connected as at 

99 to one arm 00 of a bell crank 9 freely 
mounted on the driven Shaft 88. The other arm 
92 of bell crank Oi has a stud 03 secured in 

its outer end on which a pawl O4 is pivotally 
mounted. Pawl 4 bears upon a ratchet ele 
ment or ratchet Wheel 95 secured to the driven 
shaft 88. In the present arrangement ratchet 
wheel 05 is provided with a single tooth 96. 
The operation of the cam 95 and the elements 

actuated thereby including the pawl 0 is as fol 
lows: During the time that the low portion of 
cam 95 is moving beneath the roller 9 of the 
follower 96, bell crank 0 will be in such position 
that pawl 4 will be at the point shown in dotted 
lines in Figure 2. Ratchet element, 5 will be 
rotating beneath the pawl 06 in a clockwise 
direction with shaft 88 since the atter shaft is 
at that time being driven through chain 8 by 
pawl 9 of Figure 5. 

However, when the rise 35a of can 95 moves 
beneath roller 97, follower 96 will be lifted to the 
position shown in Figure 2 to rotate bell crank 

9 in a clockwise direction with respect to Fig 
ures 2 and 6 and thereby move pawl 4 to the 
position shown in solid lines in Figure 2. An 
instant before this lifting movement of the foll 
lower 98 begins, the tooth 36 of ratchet 05 will 
have rotated beneath the pawi & So that the 
face of the pawl is now in engagement with the 
tooth. As a result, the lifting movement of the 
follower will cause pawl 34 to act on tooth 106 
to rotate the ratchet 5 in a clockwise direction. 
Since the ratchet is fixed to shaft, 88, which is 
the conveyor driving shaft, the conveyor will be 
correspondingly noved at an accelerated speed. 
This rotation of shaft 88 will be entirely inde 
pendent of sprocket wheel 82 and spirocket, chain 
8 because the latchet, Wheel 8 included in the 
overrunning clutch element 83 will simply rotate 
beneath pawl 3f. 
The above-described rotation of Shaft 83 

through can 95 and paw. A will terminate at 
an instant When the paw 9 of the overrunning 
clutch has dropped into engagement with a tooth 
of ratichet, wheel 8. So that there will be no 
pause in the driving of the conveyor shaft, 88. 
Furthermore, the contour of the rise 9.5a on cam 
95 is such that the movement of bell crank Of 
in a clockwise direction will begin with a gradu 
ally accelerated speed and will terminate at a 
gradually decelerated speed. It therefore results 
that no jerking will be imparted to the movement 
of the conveyor 5a, such as might cause caps to 
slide about the same. Nevertheless, cam 95 will 
advance the conveyor 5d, at a sufficiently rapid 
speed that between the time that the cap feed 
ing mechanism has placed the last cap in a tray 
and before it can then drop a succeeding cap, 
the end walls of the trays will have moved past 
the cap dropping apertures and the succeeding 
cap will therefore drop into the following tray 
entirely clear of the leading end wall of that tray. 
The terminology used in the specification is for 

the purpose of description and not of limitation, 
the Scope of the invention being indicated by 
the claims, 
We cairn: 
1. In a conveyor drive mechanism, a driving 

shaft, a driven shaft operatively connected to 
the conveyor to drive the latter, a normally effec 
tive driving means to drive the driven Shaft from 
the driving shaft at a predetermined speed, a 
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Cam Operated from the driving shaft, a ratchet 
device fixed to the driven shaft, and a pawl con 
trolled by Said cam to periodically impart a driv 
ing rotation to said ratchet to rotate the driven 
Shaft independently of said normally effective 
driving ineans for the latter. 

2. A drive mechanism of the character defined 
in claim 1 Wherein said shafts have their axes 
Spaced and parallel. 

3. In a conveyor drive mechanism, a driving 
Shaft, a driven shaft operatively connected to the 
conveyor to drive the latter, a ratchet wheel on 
the driven shaft, a pawl carrier on the driven 
Shaft including a pawl normally engaged with 
Said ratchet wheel, means to rotate said pawl 
carrier from the driving shaft, a can fixed to 
Said driving shaft, a can follower pivotally sup 
ported on Said driven shaft, a second ratchet 
wheel fixed on Said driven shaft, and a pawl oper 
atively connected to said can follower to periodi 
cally engage Said Second ratchet wheel to ad 
vance the driven shaft independently of said pawl 
carrier. 

4. A drive mechanism of the character defined 
in claim 3 Wherein Said Shafts have their axes 
Spaced and parallel. 

EIBE. A. WILCKENS. 
ELIS M. MAGILT. 

s 

) 

5 

20 

25 

6 
REFERENCES CITED 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 
Number Name Date 

776,289 Barber ------------ Nov. 29, 1904 
1,363,751 Potter ------------- Dec. 28, 1920 
1,413,271 Heine -------------- Apr. 18, 1922 
1588,955 Ewers ------------- June 15, 1926 
1,853,263 Dudley ------------- Apr. 12, 1932 
1961,414. Dayton ------------- June 5, 1934 
2,047,792 Michairlane --------- July 14, 1936 
2,079,197 Bergman ----------- May 4, 1937 
2,137,807 Pudelko ------------ Nov. 22, 1938 
2,145,942 MicAdams ----------- Feb. 7, 1939 
2,191,766 Marsh ------------- Feb. 27, 1940 
2,291,883 Craig --------------- Aug. 4, 1942 
2,292,284 Ogden -------------- Aug. 4, 1942 
2,301,543 Hlavaty ------------ Nov. 10, 1942 
2,369,334 Brotman ----------- Feb. 13, 1945 
2,387,216 Hood -------------- Oct. 16, 1945. 

FOREIGN PATENTS 
Nurnber Country Date 

143,120 Great Britain ------- May 20, 1920 

  


