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This invention relates to an accelerating de-
vice and more- particularly to such a device ifor
_use with apparatus for filling receptacles, par-
ticularly cans. -

5 In canning machinery or the like, it is some-
times desirable to accelerate the cans or recep-
tacles, as when transferring the same from a
slowly moving turret to a faster moving turret.
A specific example is the case of filling and clos-

10 ing of beer cans, for the cans must be filled
slowly to prevent -excessive foaming, hence it
is customary to use a large slowly moving tur-
ret with a large number of can pockets therein.
The can seaming machine, however, ordinarily

15 has a smaller number of seaming heads operat-
ing at higher speed. To accelerate the cans from
the relatively slow. speed of the filler tc the
higher speed of the seaming machine, it has been
suggested to employ a series of fingers distributed

.20 about a turret, the said fingers being accelerated
relative to the turret while transferring the cans
from the filler to the seaming machine. The
object of the present invention is to*generally
improve can accelerating devices of this charac-
ter.

I have discovered thaf greatly improved opera-
tion is obtainable if the fingers are moved back-~
ward relative to the turret, while transferring the
cans from the filler to the seamer, the rate of re-
30 traction, however, being lessened in amount dur-

ing movement of the cans in order to accelerate
the cans. The fingers return empty from the

seamer to the flller; and during their return are -

readily abruptly accelerated to a speed greater
than the turret speed and abruptly decelerated to
& speed lower than the turret speed, thereby pre-
paring the same for subsequent acceleration
while mcving the cans. During the accelera-
tion of the cans they approach put do not reach
40 the normal turret velocity. I find that with this
arrangement the cans are moved smoothly, and
the beer is left undisturbed and does not foam,
for the fingers moving the cans are being laid
back, and this permits the cans to roll smoothly
off the fingers without shaking or vibration.
Another advantage of my improved-arrangement
centers about the ease with which the fingers

30

pass between and pick up the cans-on the filler,-

~ regardless of close can spacing, and the ease
50 With which the fingers are separated from the
cans on delivery to the seaming machine,

To the accomplishment of the foregoing gen-
eral object and other more particularized ob-
jects which will hereinafter appear, my invention

55 consists in the accelerator elements and their

’

(CL 198—22)

relation to the preceding and following. turrets,
as hereinafter are more particularly described in
the specification and sought to be defined in the
claims. The specification is accompanied by
drawings in which: B

Fig. 1 is a plan view of an accelerator em-
bodying features of my invention;

Fig. 2 is a section taken in elevation in the
plane of the line 2—2 of Fig. 1; and

Fig. 3 is a curve explanatory of the invention. 10

Referring to the drawings, the accelerator is
here employed to transfer a series of open filled
‘cans from a filler F to a seaming machine a por-
tion of which. is indicated at S. This portion
may, for example, be g cover carrier which places 15
a cover or end {2 over each open can {4, where-
upon: the covered cans are transferred to a seam-
ing turret (not shown in the drawings) which
seams the ends to the can bodies. The filler P
and the seaming gpparatus S are shown in bro- 20
ken lines because they may vary in construction.
Theéy have been omitted in Fig. 2. In general,
the filler moves at & lower peripheral or linear
speed than the seaming machine, and it is there-~
fore necessary to accelerate the cans while trans- 25
ferring the same from the filler to the seaming

. machine. In the specific case here illustrated,
the filler is a Meyer 34-spout beer flller having
34 can pockets, while the cover carrier has only
5 pockets. This is mentioned by way of illus- 30
tration, and not limitation, for connection has
been readily made with other beer fillers, by suit-
able modification to compensate for differences
in dimension and capacity.

It will be seen that from one viewpoint the 35
function of the accelerating turret is to engage
the cans at a small center to center spacing and
to’ spread the same apart to a large center to
center spacing. ) :

For this purpose the accelerating apparatus T 40
comprises a plurality of fingers A movably mount- -
ed on a turret, together with ‘additional means;
specifically the stationary cam 16 and cam fol-
lowers 18 for moving the-fingers relative to the 5
turret. The turret is rotated at & uniform speed,

. and any movement of the fingers relative to the -
turret results in an acceleration or deceleration
of the fingers. Inasmuch as the turret moves at
constant speed, it has been assumed that to ac-
complish the desired can acceleration the fingers
on the turret should be moved faster than the
turret while moving the cans, but'in accordance
with my invention exactly the opposite procedure
"is followed, the fingers being moved slower than g
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the turret while moving the cans, and faster than
the turret while returning empty.

The cans are moved from filler F to seaming -

machine S on a suitable approximately semi-
5 circular track 20. The fingers A are accelerated
during their movement over the track 20, and
" are even more rapidly accelerated during the
first part of their return movement from the
seaming machine S to the filler F. The rapid

10 .acceleration of the fingers is clearly indicated by-

the change from the spacing between fingers
22 and 24, for example, to the very much larger
spacing between fingers 26 and 28. This advances

each finger into close proximity with the preced- .

15 ing finger, and the fingers are thus brought to
the small spacing of the can pockets on the filler
F. In one sense, the fingers are preliminarily
. advanced, relative to the turret, so that they may
subsequently be retarded, relative to the turret.
20 The mechanical details of the turret may be
briefly described as follows. The cam 16 (see
Fig. 2) is stationarily mounted on a flange mem-
ber 30 the hub 32 of which is secured on the up-
standing collar 34 of a stationary frame member
25 36. Collar 34 and flange member 30 are keyed
together by a suitable key 38, which may be addi-
tionally locked by a screw 40. Cam 16 is thus
held stationary and forms a part of the machine
frame. .
30 'The fingers A are pivotally mounted on pins

42 which in turn are carried by a turret wheel

a4. The fingers are secured to the pins 42 by
suitable locking means, for example small cross
pins 46. The pins 42 are rotatable in turret disc
35 44 and are held agairist axial movement by a
_suifable pointed screw 48 the point of which is
received in a circ erential groove 50 formed
on pin 42. The position of screw 48 is deter-
mined by a lock nut 52. Pin 42 is additionally
provided with a spring 54 ‘the lower end 56 of
which is secured in turret disc 44, and the upper
end 58 of which passes through a slot at the top
_of pin 42, The spring tends normally to turn
the pin and consequently the finger A in one di-
“rection, thus preventing any vibration or loose
movement of the finger as a result of play of the
cam follower 18 in the cam groove. -
The turret disc 44 is mounted on a flange mem-
ber 60 the hub 62 of which is secured to & tubular
s0 driving shaft 64, as by means of a key 66 and set
screw 61. The disc #4 and flange 60-are secured
together by bolts 61 which, as is best shown in
Fig. 1, pass through arcuate slots 63 in disc 4.
This affords rotational adjustment of the turret
55 disc with respect to its driving shaft for adjust-
ment of the position of the fingers relative to the
- "can pockets on the filler and seaming machine.
Tt is not essential that the driving shaft’ 64
60 be tubular, but in the particular case here illus-
trated additional mechanism, not shown, was

-provided in association with the accelerating tur-.

ret, sald mechanism being connected to a center
shaft 68 passing through tubular shaft 64. Other-

o5 wise the shaft 64 may, of course, be & simple solid
shaft. Shaft 64 is journaled in collar 34 of frame
38. At its lower end it is provided with suitable
means for friving the same, here illustrated by a
bevel gear 10, it being understood that gear 10

7o meshes with another bevel gear, not shown, which
in turn is driven by and synchronized with the

main driving mechanism of the filler and seam-

" ing machine. As shaft 64 rotates, the turret disc

44 carries the accelerating fingers A around with

75 it, and this causes the cam follower rollers|i8
o i

of the accelerating fingers to be moved arbund

- the stationary cam I6.

Each cam follower roller 18 is carried on the
lower end of a pin 12 the upper end of which is
received in a boss* T4 cast integrally with and 5
forming & part of the accelerating finger. The
pin 12 is held in place by a suitable set screw 16
which in turn is locked by a lock nut 18.

Referring to Fig. 1, it will be seen that whenever
the radius of cam (6 is increasing, the fingers 10
are being advanced relative to the turret; that
whenever the radius of the cam is decreasing, the
fingers are being retarded relative to the turret;-
and that whenever the radius of the cam is con-
stant, the fingers are neither advanced nor re- 15
tarded, but -instead remain at a fixed angular
position and therefore move at a uniform velocity
equal to the turret velocity. For best results, a
small range of movement at uniform velocity may
be provided at the point of pick-up of the cans 20
from the filler, and at the point of transfer of
the cans to the seaming machine, although this
refinement is not essential. Between these points
the radius of the cam decreases on the advancing
side of the turret, thus causing retardation of the 25
fingers relative to the turret. But it decreases
at a decreasing rate, hence the deceleration is
negative, that is, the fingers are actually being -
accelerated while they are moving the cans, al-
though they are lagging more and’ more behind 30
the turret. This is because the velocity of the

_ fingers, while increasing, does not reach turret

velocity before the discharge point is reached.
The radius of the cam increases and then still
further decreases on the return side of the.turret, 33
thus causing an advance and then an even

- greater retardation of the fingers. The rate of

change on the return side of the turret may be -
made rapid and abrupt, for the fingers are with-

out load.. On the opposite side of the turret, 46

however, where the cans are carried, the acceler-
ation of the fingers is carefully worked out to be
smooth, gradual, and uniform. Because the rate

of laving-back of the fingers constantly lessens,.
the cins being moved thereby are, in an absolute 45
sense, accelerated. From another viewpoint, be-
cause the rate of laying-back of the fingers de-

. cregses as the fingers move over the can track

20, the spacing between the fingers constantly in-
creases, and the can spacing is accordingly in- .. .
creased by & suitable amount, say approximately o
two-fold, or from the spacing of the filler ¥ to.
the spacing of the seaming machine S. '
The movement of each can relative to its finger
is significant, for while it is difficult to adequate- 55
1y bring out this feature on the drawings, the fact
is that in practice the cans are smoothly rolled
from the fingers, and are moved along the track
20 with a rotating and sliding action which pre-
vents jarring or bumping. Specifically, note that go
can 80 bears agairnist finger 82 near the inner
part of the finger, while can 84 rests against .
finger 86 at a point nearer the end of the finger.
This relative movement progressively increases

-untjl the can reaches the tip of the finger and is g5
- rolled away therefrom. During its movement on

track 28, the can rotates in a counter-clockwisé
direction, as is icated by the arrows on cans
14 and 84. This rotation is caused not merely .
by resson of contact of the can with the rail 88 70 -
at the outside of track 28, but also by reason of
the retraction or laying back of the fingers them-
selves. . : ' )
The point to be kept in mind is that if the fin-

gers were moved faster than the turret they. would 7% .
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be advanced and pointed in such a direction as to

tend to cause the cans to move toward the center

of the turret or inwardly along the fingers.
When, however, as is here the case, the fingers
are moved slower than the turret, and are re-
tracted or laid back relative to the turret, the

_ cans tend naturally fo move outwardly and to

10

15

30

escape from the fingers, which in turn makes the
movement of the cans and particularly their
transfer from the accelerating turret to the seam-

ing machine smoother and more gradual, With -

the present arrangement the cans tend to roll
off the fingers, whereas if the fingers are ac-
celerated at speeds above instead of below turret
velocity, the cans tend to roll into the fingers.
in my machine, the angle assumed by the finger
at the time of transfer of the can to the seaming
machine is & most advantageous angle for ready
discharge of the can; and the advanced angle as-
sumed by the fingers at the time of picking up
the cans from the beer filler is also of advantage,
in that the fingers point toward and readily move

between the successive cans despite small can -

spacing on the heer filler.- :

In speaking of the fact that the fingers are
accelerated during return from the seaming ma-
chine to the filler, I do not, of course, mean that
the fingers are accelerated throughout this move-
ment, for manifestly the deceleration of the
finger begins before the time. of pick-up of the
can from the filler. This is necessarily so be-
cause it is only by reason of maximum Backward
velocity of the finger relative to the turret that
the absolute velocity is made a minimum and
thereby is made about equal to the relatively slow
speed of the filler, F;"'om this minimum, the ve-
locity is thereafter increased uniil at the time
of delivery of the can to the seaming machine

" -the relative velocity of the finger and the turret

40

60

70

75

may be approximately zero, in whiéh case the
absolute velocity of the finger is a medium ve-
locity about equsal to that of the first turret of
the seaming machine. Thereafter the fingers
are abruptly accelerated and attain their max-
imum absolute velocity. :

In the specific example of the invention here
illustrated the filler is a Meyer 34-spout beer
filler. The accelerating turret is provided with
nine fingers, while the cover carrier is provided
with five pockets, the arcuate spacing between
which is about double that of the beer filler.

The accelerating turret accelerates the cans,
or increases the can spacing from that of the
filler to approximately that of the cover carrier
of the seaming machine. It may be nocted, how-
ever, that it is not essential for the can velocity
(or spacing) produced by the accelerating turret

to actually equal that of the cover carrier, for it

may be slightly less, in accordance with the in-
vention disclosed and claimed in my Patent No.
2,032,481, issued March 3, 1936, disclosing how
the cover carrier may function to apply the can
end to and hold the same on the can body some-
what ahead of true center to center relation of

5 the turrets, this being made possible by reason of

the divergence or slope of the outer flange on
the can end. The premature capping of the can
with the cover prevents spillage even though the
speed of the accelerating turret is somewhat less
than the speed of the cover carrier turret.

My improved accelerating turret may be used
to transfer cans from an indexing star to a cover
carrier turret. The latter may be provided with
pockets separated by an arc length more than
double the pocket spacing of the indexing star,

.3
the fingers of the accelerating turret then increas-
ing the can spacing somewhat more than two-
fold. The speed of the fingers at the time of
pick-up of the can may slightly exceed the speed
of the indexing star which feeds the cans to the

5

accelerating turret, and similarly the speed of -

the fingers at the point of transfer of the cans to
the cover carrier may be slightly less than the
speed of the cover carrier. :

When dealing with beer it is desirable to min-
imize any abrupt movement or -shaking of the
can, and the difference in speed between the ac-

celerating fingers and the cover carrier at the in-

stant of transfer is reduced to a slight amount,
say, a difference of 5%.

Figure 3 is a graph plotting the absolute speed
in space of the can and can finger, as a function
of the rotation of the turret. It will be observed
that there is a slow steady acceleration of the can
from the time of can pick-up to the time of can
delivery, this being shown. at the right-hand part
of the curve. More than half the rotation of the
turret may be devoted to the can acceleration, this
being so because of the rapidity with which the
finger may be moved during the remaining part of
the cycle of rotation of the turret. Immediately
after delivery of the can the finger is rapidly ac-
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celerated, as is indicated at the first part of the .

curve, and the finger is then rapidly decelerated
o a point of minimum velocity for.the can pick-
up. - ; ‘
The normal velocity which the fingers would

* have were they not moved relative to the turret is
indicated by the horizontal dotted line marked .

Turret velocity. Those parts of the curve above.

the dotted line represent an advarice of high-

_ speed movement of the fingers relative to the

turret, while those parts .of the.curve below the
dotted line represent a retraction or low-speed
movement of the finger ! relative to the turret.
Manifestly the can is picked up, accelerated, and
delivered, all at speeds below the turret speed.
The fingers are moved at a speed higher than
the turret speed only when unloaded, that is,

"between can delivery and can pick-up.

The product of velocity and time is-distance,
and the area of the curve above the dotted line
therefore represents-the distance which the finger
moves in advance of the turret. Similarly the
area below the dotted line represents the distance

" These areas, of course, equal one another, so that
the finger is brought to initial position at the .

end of one complete revolution of the turret. The
useful part of the curve is the slow-speed part

below the dotted line, and the primary function -

of the high-speed part above the dotted line is to.

30

40

45
50

which the finger moves backwardly on the turret. -

b6

compensate for the loss of position suffered by the

finger during the slow-speed movement. In
simple parlance, the fingers are moved far ahead
when empty in order to provide room for the sub-
sequent retraction or backward movement of the
fingers relative to the turret while moving the
cans. Lo . .

It is believed that the construction and opera-

‘tion as well as the many advantages of my im-

"proved apparatus for accelerating cans, will be

apparent from the-foregoing detailed description
thereof. It will also be apparent that while I
have, for convenience, referred to the handling
and acceleration of cans, the invention, may, of
course, equally well be applied to other retep-

tacles. It will further be understood that while I:

have shown the accelerating turret disposed be-

tween a filler and a seaming machine, the accel-

60
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70

(]



4 - |

(43

10

15

20

25

erating turret may also be disposed between other
devices where such devices move at relatively
different speeds.

It will be apparent that while I have shown
and described my invention in a preferred form,
many changes and modifications may be made

‘in the structure disclosed, without departing from

the spirit of the invention, defined in the follow-
ing claims.

I claim: -
1. Apparatus for accelerating a can, compris-

ing driving means moving at a uniform speed, .

means driven. thereby to move & can, control
means to move said can moving means backward
relative to the driving means during substantial-
Iy all of the time that the can-moving means is
moving the can, but the backward movement pro-
duced by said control means being at a decreasing
rate in order to accelerate the can. .

2. An accelerating device for can seaming ma-
chinery, said device comprising a rotatable turret,
a plurality of fingers movably mounted on and

_projecting from said turret, and means to move

said fingers relative to sald turret in order to
accelerate or decelerate the same, sald means be-

" ing so designed as to move the fingers backward

40

&6

-70

~accelerate the cans. .
6. An ' accelerating device for. accelerating .

76

relative to the turret during substantially ail of
the time that the fingers are moving the cans to
be accelerated, the rate of backward movement
being decreased while the can is being moved, in
order to accelerate the can. . '

3. An accelerating device for can seaming ma-
chinery, sald device comprising a turret, means
to rotate the same at a uniform speed, a plu-
rality of fingers movably mounted on and project-
ing from sald.turret, and cam and cam follower
means to move said fingers relative to said turret
in order to accelerate or decelerate the same,
said means being so designed as to move the
fingers backward relative to the turret while the
fingers are moving the cans to be accelerated,
the rate of backward movement being decreased
from the time the can is received until the time
the can is delivered, in order to accelerate the
can. :

4. Can accelerating apparatus comprising ‘a

‘turret rotated at uniform speed, a can guide track

surrounding a part of said turret, & plurality of
accelerating fingers projecting from and oscillat-
ably mounted on said turret, and means for os-
cillating said fingers on said turret, sald fingers
moving slower than the turret during the major
movement of the turret and during the convey-
ance of the cans, the rate of speed of said fingers
increasing as the fingers move over the track in
order to accelerate the cans.

5.'Can accelerating apparatus comprising a
turret rotated at uniform speed, a can guide track
concentrically ‘surrounding a part of said tur-
ret, a plurality of accelerating fingers project-
ing from and oscillatably mounted on said tur-
ret, and cam and cam follower means for oscil-
lating said fingers on said turret, said fingers be-
ing retarded and laid back relative to the turret
during substantially all of their movement over
the guide track, the fingers being laid back in
order to help roll the cans off the fingers with
& smooth rotating movement, the cans approach-
ing the ends of the fingers by reason of the
laying-back of the fingers relative to the turret,
the rate of retardation of said fingers decreasing
as the fingers move over the track in order to

2,155,088

comprising a rotatable turret carrying a plural-
ity of accelerating fingers projecting ‘therefrom,
a can gulde track extending around a substantial
part of the periphery of said turret for coopera-
tion with the accelerating fingers, said fingers

each being movably mounted on the turret‘and'

being provided with mechanism for accelerating
or decelerating the fingers relative to the turret,
the fingers being retarded relative to the turret
while passing over the aforesaid guide track, and
being advanced relative to the turret when re-
mote from the guide track, the rate of retarda-
tion of the fingers being lessened as the fingers
pass from the entrant to the discharge end of the
guide track, whereby the cans moved by said
fingers are accelerated in an absolute sense.

7. An accelerating device for accelerating
freshly filled beer cans or the like, sald device

" comprising a rotatable turret carrying a plural-

ity of accelerating fingers projecting therefrom,
a can guide track extending around a substan-
tial part of the periphery of said turret for 'co-
operation with the accelerating fingers, said fin-
gers each being oscillatably mounted on the tur-
ret and being provided with cam and cam follower
mechanism for accelerating or decelerating the
fingérs relative to the turret, the fingers being
moved slower than the turret while passing: over
the aforesaid guide track, and being moved faster

‘than the turret when remote from  the guide

freshly filled beer cans or the like, said device
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3

track, the slowness of the fingers being lessened -

_as the fingers pass from the entrant. to the dis-

charge end of the guide track, whereby the cans
moved by said fingers are-accelerated in an ab-
solute sense. - . .

8. Can treating apparatus comprising a supply
turret, a receiving turret moving at a faster linear
speed than the supply turret, and an accelerating
turret between said supply turret and receiving

4«

turret, said accelerating turret having & plurality "

of fingers projecting outwardly therefrom, cam
followers on sald fingers, a cam cooperating with
said cam followers, said cam being so shaped as
to retard the fingers relative to the turret dur-
ing substantially all of the movement of the fin-
gers from the supply turret to the receiving tur-

. ret, and to advance the fingers relative to the

turret during movement of the fingers from the

receiving turret to the supply turret, the rate of

retardation being variable and being decreased
as the fingers move from the supply turret to the
recelving turret, whereby the. cans are acceler-
ated from the speed of the supply turret to the
speed of the receiving turret.

9. Can treating apparatus comprising a can
filling turret, a receiving turret moving at a faster
linear speed than the filling turret, and an accel-
erating turret between said filling turret and re<
ceiving turret, said accelerating turret having &
plurality of fingers projecting outwardly there-
from, cam followers on said fingers, & stationary.
cam cooperating with said cam followers, said
cam being so shaped as to move the fingers back=-
ward relative to the turret during ovement of
the fingers from the filling turret to the receiv-

_ing turret, and to move the fingers forward rela- .
tive to the turret during movement of the fingérs

from the receiving turret to the filling turret, the
rate of backward movement being variable and
being decreased 'as the fingers move from the
filling turret to the receiving turret, wpereby,’the
cans are accelerated from the speed of the fill-
ing turret to the speed of the receiving turret.

4«

6l

10. Apparatus comprising & supply turret, a re- ¥
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ceiving turref moving &t a faster linear speed

than the supply turret, and an accelerating tur-
ret between said supply turret and said receiv-
ing turret, said accelerating turret having a plu-
rality of fingers projecting outwardly therefrom,
a .can guide track exténding around a part of
the periphery of the turret between the supply
turret and the recelving turret for cooperation
with the accelerating fingers, and means to vary
the speed of the fingers relative to the turret, said
means  being so arranged as to preliminarily
abruptly accelerate the fingers to a speed faster
than the turret and to then abruptly decelerate

" the fingers to a speed lower than the turret speed,

15

20

all while the fingers are empty and are moving on
the side of the turret opposite the-can gulde, and
thereafter accelerating the fingers while moving
the same more slowly than the turret during sub-
stantially all of the time that the fingers pass
over the can guide, the cans being accelerated

while the fingers moving the same are being laid .

back with respect to the turret.

_ 8

11, Apparatus comprising & supply turret, a
receiving turret moving at a faster linear speed
than the supply turret, and an accelerating tur-
ret between sald supply turret and said receiv-
{ng turret, said accelerating furret having a plu-
rality of fingers projecting outwardly therefrom,
& single cam follower on each of said fingers, a

single stationary cam cooperating with said cam.

followers, the cam being so shaped as to prelimi-
narily abruptly accelerate the fingers to a speed
faster than the turret and to then abruptly de-

-celerate the fingers to a speed lower than the

turret speed, all while the fingers are empty and
are moving from the recelving turret to the sup-
ply turret, and thereafter accelerating the fin-
gers while moving the same more siowly than
the turret during- substantially all of the time
that the fingers move from the supply turret to
the receiving turret, the cans being accelerated
while the fingers moving the same are being laid
back with respect to the turret.
ARTHUR G. HOPKINS.
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