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ThlS invention relates te bettle—transfer mechamsme,

N and is concerned with the means whereby a row of bottles
- is marshalled, suitably spaced, and 1s transferred to other

equipment, such as a washing machine, a filling machine,
a stenhsmg machine or the like,
it is important that the bottles advancing in a row to the

- 3,101,830
- Patented Aug. 27, 1963

and the p1tch upen the worm, and to avold ﬂ]lS the pltch -'

- of the worm may vary along its . length to compensate
-for displace

1ent due to tilting, | |
“The invention will be clearly understeed from the fol- |

lowing description of one form (given, however, merely
by way of example) which it may assume, and this de-

scription will be more readily followed by reference to

- the accompanying drawings wherein

10

~ tion, views of a bettle—transfer mechanism according to

FIGURES 1, 2 and 3 represent respectively in front
elevation, rear elevation, and transverse sectional eleva-

- the invention, the section of FIGURE 3 being taken along

In eueh transfer devices
15

position from which they are transferred elsewhere, shall

be maintained in a closely controlled and accurately spaeed.

_relattenshlp with one another. In known devices bottles

are fed in spaced relationship on to a transverse conveyor,

the spacing being effected by a worm or by a star wheel

the line A—A of FIGURE 1:

FIGURE 4 represents dtegrammattcally successive

stages of tilting of a bottle as it advances through the
machine shown in FIGURES 1-3: |

FIGURE 5 represents in sectional elevatlon the means
for holding a row of bottles durmg edvanee and for re-

- leasing the row for transfer:

20

from which they are released when they pass on to the -

conveyor. Since the conveyor must advance until a row

of spaced bottles thereon numbers, perhaps, 40 or 50
- bottles, before the row is transferred (usua‘ly by a pushel'
device) it is found that the spacing of the bottles in the

- FIGURES 6, 7 and 8 represent views, similar to that.
shown in FIGURE 3, ef successive stages of a transfer

| operetlen and

"FIGURE 9 is a dlaoram ef eentrol and synchremsmg-

~ arrangements for the mechanism shown in FIGURES 1-8.

25

row on the conveyor is not always as accurate as desued o
This is due to the fact that the accuracy of spacing de-

- pends upon maintenance of a very exact -synch_reneus |
speed relationship between the conveyor and the spacing

~device, and slight variations introduce errors in spacing.

30

Moreover if for any reason the conveyor should be stopped

‘and restarted it may slip to a greater extent under one

. bottle in the row thereon than under anether w}nch else
introduces errors in spacing. S -
One object of the present mventmn is te pmwde a

fect, and with this end in view the invention consists it

35
‘bottle-transfer mechanism free irom the aforesaid de-

bottle-transfer mechanism comprising means for con-

trelhng the spacing of bottles in an advancing row which
‘remain operatwely in conirol of all the bottles until all

the bottles of a row have reached prearranged positions, __
‘e.g. their positions from which they are transterred to

the next stage of handling, e.g. into pockets of a belt for
carrying them through a washing machine.

position (i.e. across substantially the. full width of the

- ‘machine), adapted to control the posﬁmns of the bettles:

being advanced by a conveyor. = |
"~ According to a further fee.ture of the mventmn a bottle-

- transfer mechanism comprises a cenvey or on which bottles
in spaced relat10nsh1p are advanced in a row to transfer

positions, the conveyor being so arranged that the row
of bottles is transfered from one side of the conveyor by

grewtatle_nal forces. The pusher device commonly em-
,ployed in known transfer mechanisms is thus eliminated.

For the aforesaid purpose the bottles as they advance .

into the row may be tilted from their initial upright, verti-
cal, pesmens to inclinations of, say, 45 ° to the vertical,

being held in those pesmons by smtable supporting means -

~ which may be displaceable in order to allow gravitational
‘transfer of the row to take place. According to yet an-

~other feature of the invention a bottle transfer mechanism
eomprlsee means for tilting bottles, during their advance
in a row, from initial vertical positions to inclined posi-

tions, e.g. to one side of the direction of advance. Care

The control

‘means may conveniently comprise a worm, extendmcr,_.
along substantially the full length of the row in transter

45
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- livered to it by a conveyor, and to eff
‘bottles, and to maintain such spacing, as the bottles con-
‘tinue to advance.
to tilt the bottles from initial vertical positions to inclined

‘conveyor 1 brings the bottles to a worm 2
‘adjacent to the side of the conveyor on its rear side (1.e.
the row-delivery side of the mechanism}, against which _.
“worm the bottles may be held by guide rails or the like.

In carrylng the invention into effect in one convenient

manner as shown in the aforesaid drawmgs a bottle-trans-

fer mechanism is adapted to receive a line of bottles de-
ect spacing of the

At the same time means are provided

positions (e.g. at 45° to the vertical) to one side of the
conveyor, and suppertmg them at these inclined p051t10ns
while still accurately maintaining the relative spacing of
the bottles. When a prearranged number of inclined
bottles completes a row the support is withdrawn, and

owing to their inclination, the bottle in the row there-
~upon slide sideways off the conveyor to be received by .

other devices, e.g. carrier bolts which transfer them to
pockets in a conveyor chain whereby they can be carried

through a washing machine, a sterilising machine or the
like.

 from the transfer conveyor, the support is returned to a

After the row of bottles has been thus discharged

position for receiving and supporting another row of tilted
bottles. Means may be provided for temporarily support-
ing the leading bottles following the diseha.rged row of

~* bottles which are being advanced and are in process of
being tilted before the rew—suPport is restered to its sup-

portmg position. | |
Referring to FIGURE S 1-——3 of the aforesald drawmgs

'bottlee are delivered to the mechanism by a conveyor 1

of conventional form on which they are carried on orderly
single file and usually in contact with one enether ‘This
2, above and

The worm 2, fitted with suvitable trip gates and of m-

creasing pitch, engages the contacting bottles and spaces

them apart as they advance. The speed of the conveyor
i is preferably controlled to hold the bottles egamst the.

- rear face of the worm 2, so that the conveyor is respon- .

65

is taken to maintain the desired accurate spacing of the =

bottle during this tilting movement prior to the transfer

operation. For example 1f and when the 3pacmg is con-

: 70 provided to ensure enﬂagement of the bottles with the

trolled by a worm the tilting of a bottle while in contact

with the worm would result in advance or retardation of
- the bottle by a dlstanee dependmg upen the angle of tilt

sible for advance of the bottles, and the worm: effects

~relative positional control.

At the joint of the mechanism parallel te but spaced
from, the worm 2 is a second worm 3, and the progress-
ing lbottles suitably spaced by the worm 2, advance be-

tween the worms 2 or 3, being engeged on :opposite sides
by both worms (FLGURE 4). A deflector rail 4 may be

sworms 3 and to assist in control of subsequent movement. .
| At this point of advance the tilting of the bottles, pre-
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viously vertical on the conveyor 1, is initiated. Owing
to the rail 4 the base of each bottle is caused fo slide
transversely off the conveyor I on to the adjacent narrow
belt conveyor 5, and the conveyor 1 terminates by run-
ning over its end sprocket 6, the bottles here being sup-
ported solely by the belt between the worms 2 and 3.
As they are carried further the bottles are increasingly
tilted by the rail 4, until they reach an inclination of
about 45° to the vertical to one side of their line of ad-
- vance, and at this point the bases of the bottles slide off
from the belt 5 to a conveyor 7 running in a plane in-
clined to the horizontal to receive the bases of the tilted
bottles. Successive stages of tilting of a bottle are illus-
trated in FIGURES 4, a, b and ¢. When the tilting is
completed the belt 5 drops away round its end sprocket 8.
The advancing bottles are here supported in their posi-
tions by the rail 4 and by associated gunides 9, and it
will be noted that the bottles remain in engagement with
the worm 3, which continues to control their spacing. As
seen i FIGURE 1 this worm extends across the full
- width of the machine, and maintains spacing control of
all the bottles :as long as they are assembled tilted in a
row on the conveyor 7.

It will be noted from FIGURE 4 that the rotation of
the worms 2 and 3 is such that in both cases their upper
faces move inwards towards the bottles. It will also be
- noted that the tilting of a bottle provides additional rela-
tive rotational movement between the bottle and a worm,
which would modify the linear advance of the bottle.
In order to avoid undesired resultant displacement of the
bottle the pitches of the worms are modified, the pitch
of worm 2 being progressively decreased by about 3
pitch (being the proportion corresponding to a bottle tilt
of about 45°, which is ¥8 of a full 360° turn) over the
Iength between the point of initiation and point of com-
pletion of bottle tilting, while the pitch of worm 3 is
likewise progressively increased by about ¥8 pitch over
the corresponding length. The contours of the worms
are carefully formed and adjusted at all points to con-
form and mesh with the tilting bottles, and the form of
the guide rails 4 and 9 carcfully formed to provide smooth
control of motion of the bottles from upright to fully
tilted positions. | |

The tilted bottles are advanced by the conveyor 7,
under spacing control by the worm 3, until a complete
row extends across the mechanism, and the row is then
transferred from the conveyor. |
- One convenient arrangement for effecting this transfer
operation is illustrated in FIGURES 5-8 of the drawings.
The guide rails 4 and 9 terminate a short distance from
the point of completion of tilting of the bottles, and
thereafter the advancing bottles are supported in tilted
posifions by an inclined plate or frame 10 located to
receive the inner walls of the bottles, in confinuation of
the rails 9. This drop plate 10 is mounted on rods 11

slidable in bearings 12 so that it can be reciprocated

between an upper, bottle-supporting, position (FIGURE
5), and a lower position (FIGURE 6) where it is free
from the bottles and the conveyor 7. The bearings 12
are preferably located so that during downward move-
ment of the plate 20 it also moves somewhat away from
the bottle (FIGURE 5).

When the drop plate 10 is in the lower position the
bottles are free to slide, under gravitational forces, away
from the control worm 3, off the conveyor 7, to other
handling means, e.g. conveyor means described more
fully below for carrying the bottles to pockets 13 of a
conveyor chain about to receive them. As also described
more fully below the operations of the mechanism are
appropriately timed and synchronised to ensure that when
the advancing row of tilted, spaced, bottles is aligned with
the pockets 13 to receive them, the drop plate 10 is moved
down (FIGURE 6) to release the bottles which, as

shown in FIGURES 5-8, thereupon drop into slotted

V-shaped slides or guides 14, located behind the upper
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position of the plate 10, and conveniently formed of a
resilient substance, such as rubber or a plastic compound,
to avoid shock. The base of a bottle rests on a slotied
abutment 15 at the lower end of the slide 14, and fins 16,
e.g. of stainless steel or a resilient material, may be pro-
vided between the slides 14 to ensure and maintain sep-
aration of the bottles. These fins may extend almost into
contact with the bottles before release in order to ensure
separation as the bottles escape from the worm.

At the moment of entry of bottles info the slides 14,
feed fingers 17 mounted on a bar 18 carried between a
driven pair of endless chains 19 approach the bases of
ithe bottles (FIGURE 6) and move them upwards in the
curved slides 14 (FIGURE 8) into a substantially hori-
zontal position in which they enter the pockets 13.

The conveyor 7 and worm 3 are driven continuously
and thus during the time the drop plate 10 is ‘withdrawn
from transfer of a row of tilted bottles, other tilted bot-
ties following the row bemg transferred, continue to ad-
vance and pass beyond the ends of the fixed supporting
rails 4 and ©. Means are provided to support these
following tilted bottles, after they leave the rails 4 and
9, for such time as is necessary for the assembled row
to be transferred from the conveyor 7 and the drop plate
10 again raised to a supporting position.

These means comprise parallel arms 20 (FIGURE 2),
in the same plane as the rods 9, extending from a support
21 upstanding from a frame 22 slidably mounted on rods
or the like 23, and reciprocable thereon by a pneumatic
cylinder Z4. The carriage 22, 21 remains in retracted po-
sitton (i.e. displaced to the right as seen in FIGURE 2)
while a row of tilted bottles is being built up for trans-
fer. When the drop plate 16 is withdrawn to initiate
transfer of a row, the carriage 1s moved by the cylinder 24,
in the same direction and at the same speed, as the bottles
following the row being transferred (i.e. from right to
eft as seen in FIGURE 2), and the arms 20 support the-
bottles after they have passed the ends of the rails 9.
When a row of bottles has moved off from the conveyor 7,
and been lifted sufficiently far by the fingers 17 to allow
return of the drop plate 19 to supporting position, the drop
plate is raised, as previously explained, and the carriage
22, 21 arrested, and reversed, by the cylinder 24, to its
retracted position. While the arms 20 may be as long as
desired, and have a stroke of any required length, it is
found that it is usually necessary for the arms 20 to sup-
port only four bottles beyond the end of the rails 9 prior
to return of the drop plate 10 to its supporting position.
The drop plate 1¢ may, if desired, be cut away at its
top and bottom edges, at the end adjacent to the arms 20,
i order that even in its uppermost position the arms 20

‘'will not be obstructed by the plate 10.

In order accurately to control movement of the traverse
carriage 22, 21, there may be provided on the carriage a
freely pivoted pawl 25 (FIGURES 2 and 3), with an
integral weighted lever 26, normally urging the pawl
downwards. The lever 26 is movable between stops 27.
Adjacent to the lower rod 23 are mounted side by side, on
suitable sprockets, two spaced endless chains 28 which
run one past each side of the pawl 25. At a selected point
there is secured between the chains 28 a block or bridge

- piece which, as the chains rotate, rides under, and lifts,

6o
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the pawl 25. The chains 28 are driven at the same
lIinear speed as the advancing bottles on the conveyor 7,
and while the carriage 22, 21 is held in retracted position
by the cylinder 24 the block on the chains 28 rides under
the pawl 25, temporarily displacing the pawl but other-
wise having no effect. When, however, the cylinder 24
advances the carriage 22, 21, the pawl 25 engages behind
the block carried by the chains 28, and the speed of ad-
vance of the carriage is controlled by the chains and is
not, therefore, more than the speed of advance of the
bottles. This allows greater accuracy of control than
would be easily possible by controlling the air supply to

the cylinder 24. |



5 . .
 As'seen frem FIGURES 1 and 5itis prefercred to mount
| the worm 3 in such a manner that it can. be adjusted to
cope with bottles of different sizes. For this purpose the
worm is formed in sections secured together by thin

”beermg plates 29 (FIGURE 5) secured to a rod 30
 mounted in bearings 31 on upstandmg supports 32. Arms

3,101,830

~ Provided the carriage rhas been fully advaueed the valve
48 is open, and actuation of valve 46 admits air to the

33 extending from the rod 30 carry each a sleeve 34 in -

which engages a screw-threaded rod 35 havmg at its other
end bevel engagement with a transverse rod 36, rotatable
by a hand wheel 37 at one end. By turning the hand

~ wheel 37 all the rods 35 are rotated, to screw into or.
~out of the sleeve 34, thus rocking the rod 30 and adjust-

mg the plates 29 (and with them the worm 3) about the
axis of the rod 30. As also seen from FIGURE 5 the
‘reciprocation of the drop plate 10 is efiected by a pneu-
matic cylinder 38 operating threugh hnkage elements 39
on a shaft 40. |
One form of pneu
tion, which may be employed to control and operate the
‘mechanism described above, is ﬂlustrated dmgrammetlcel-
1y in FIGURE 9 of the drawmgs Air under pressure is
‘supplied to two lines, 41 and 42, in each of which are
incorporated valves aldapted to be depressed by abutments
~on the mechanism during operation. For example a
projection or block 43 on the chain 19 carrying the feed

~ bar 18 (FIGURES 6, 7 and 8) actuates valves, by de-
pressing the arms thereof, as the cham 19 runs reund its

SPro ckets.

‘Valves 44, 45 and 46 are adapted to be aetuated by the -
abutment on the chain 19. Valves 47 and 48 are operable
- by the traverse carriage 22, 21 or an abutment thereon,:
and valves 49 and 50 are eperable by the drop plate 10, or
an abutment thereon. In the case of valve 50 the valve is.
TOT] :nally open for passage of air, but is closed when its

arm is depressed: in all other cases the valves tend nor-

10
riage 22,

15

1atic cu‘emt accordmg 1o the inven-

20

- the circuit other trips (not shown).
valve lever or like sensitive finger may be located at the

side of the relay cylinder 51 opposite to that connected
to the valves 46 and 47. The relay cylinder 51 being
thrown vents the pressure sides of the cylinders 54 and
55, and- applies air to the return side of the drop cylinder

54, thereby rapidly raising the drop plate 10 to its upper-

most position. In this posrtmn the plate 10 actuates valve
50 and thereby admits air to the return side of the holding

cyhnder 55, which thereupon retracts the traverse car-

21. When fully retracted this carriage opens
valve 47, and the circuit is reset for the next cycle of op-

- erations, commencing when the block 43 on its next cir-
cuit actuates the valve 44 again. |

- In addition to the above there may be mcerperated in
For example, a

end of the worm 3, to be actuated by a bottle held in the
worm by the plate 10 after it should have dropped ot
and therefore advanced to the end of the worm.” When
actuated this trip would arrest the machine. The worm

itself may be driven by a sensitive ehp clutch edapted to

| depress a trip and arrest the machine in case of jamming

25

or other fault in the worm drive.

An operator’s trip
would also normally be included for stoppmg the ma-
ehme Whenever required.

From the above desenptmn it will be seen that the
invention provides effective means for the :rap1d transfer

- of bottles, marshalled in rows, to peckets in a chain, or

30
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mally to be elesed but are epened by depress1en of their

arms.
The sequence of operatlens is as follows: ~
At a prearranged timing the abutment 43 of the chain
19 operates valve 44 and opens the line to the valve 47.
The valve 47 is depressed by the traverse carriage 22, 21
‘when 1n its fully retracted posmen and would therefore
be open provided the carriage were retracted. In these

‘like eqguipment, for further handlmg, but it should be

understood that the invention is not limited solely to the

| detaﬂs of the form described above, which may be modi-
~ fied,

in order to meet various conditions and require-
ments encountered, Wltheut deplartmg frem the scope of
the invention. | :
- What I claim is: - |
1. ‘Bottle-transfer mechanism comprising a first sub-
stantlaﬂy horizontal conveyor for feeding a. line of bottles

- to said mechanism, a second conveyor for receiving said

40

circumstances operation of Valve 44 allows passage of air-

to actuate a relay cylinder 51, connected to air lines 52,
'§53. The cylinder 51 thereupon admits air to a drop cyl-

45

infed bottles and conveying them to spaced transfer posi-
tions, said second conveyor being inclined to the hori-

‘zontal in a transverse direction, means for tilting bottles
from a substantially vertical attitude on said first con-
veyor to an inclined attitude as the bottles pass fro

1 said
first conveyor to said second conveyor, means for sup-

| _"POI'tll'lﬂ‘ said bottles in inclined attitudes during their ad-

‘inder 54 adapted to operate the drop plate 10, and to a .

holding cylinder 55, adapted to operate the traverse car-
~ riage.

The positions of the valves in the mechanism are .
preferably adjustable, and the valve 44 is so positioned

(FIGURE 6) as to be depressed by the block 43 as the =

feed fingers 17 approach the position for picking up bot-
tles in the V-slides 14, and it will be seen that the drop
~ cylinder is thereupon operated to withdraw the drop plate
10 (allowing a row of bottles to fall into the V-slides

 to be picked up by the fingers 17): and also the holding
cylinder 55 is actuated to advance the fraverse carriage

vance on said second conveyor, worm means adjacent
to said second conveyor adapted to control the movement

. and’ spacing of said bottles on said second conveyor
50

throughout the time the said bottles are being conveyed to,

~and become located at, said respective transfer positions
by said second conveyor, and means for effecting simul-
- taneous transfer from one side of said second conveyor,

- of all the spaced bottles lined on said second conveyor

55
- thereon.

22, 21 from its fully retracted position ( at a sPeed hmlted .

by the belts 28 as previously described).
- The plate 1¢ drops to its lewermest position very

quickly and almost immediately after depressing the valve

44 the block 43 operates the valve 45 admlttmg air to the

valve 49, which is operated by the plate 10 in its lower-

most position. If, therefore, the plate 10 falls, or takes
too leng, to reach its Iowermest posiiion, air Ppasses

through valve 49 to operate directly on the clutch relay

of the mechanism and thus to arrest the whole machine.

If, however, valve 49 is closed before valve 45, due to the

when they respectively reach the sald transfer premtmns

2. Bottle-transfer meehmlsm eceordmg to claim 1
wherein said means for supporting bottles in inclined

~ attitudes comprise, adjacent to one side of said second

60

conveyor, movable guide means-against which said in-

~clined 'bottles rest and slide, and said means for effecting

said transfer of said bottles from said second conveyor

.comprise a mechanism for moving said guide means

6o

rapid drop of plate 10, the machine continues to run, and

the block 43 thereafter depresses valve 46, admitting air

from line 56 to valve 48, which is adapted to be actuated

and has thus correctly supported bottles, in order that the
drop plate 10 may be restorted to its upper position.

70

by the traverse carriage in its most advanced position. It
1is necessary to ensure that the carriage is fully advanced

75

~advance of said bottles, a

away from said bottles thus HHDWJII‘T Sﬂld bottles to slide.
off said second conveyor. | -

3. Bottle-transfer mechanism eemprlsmg a first sub-

-—— .

“stantially horizontal conveyor for feeding a line of bot-

tles to said mechanism, a second transversely inclined

‘conveyor for TeCeIvIng Sald infed bottles and conveying -

them to spaced transfer positions, a first worm means
adjacent to said first conveyor on one side of the line of
second worm means. adjacent

to said second conveyor on the opposite side of the line
of advance of said bottles, said. second worm means

being adapted to control the_ movement and spacing of
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said bottles on said second conveyor throughout the time
the said bottles are being conveyed to, and become lo-
cated at, said respective transfer positions by said sec-

ond conveyor, means for tilting said bottles in passing!

from said first conveyor to said second conveyor, and
means for effecting simultansous transfer from one side
of said second conveyor, of all the spaced bottles lined
on said second conveyor when they respectively reach
the said transfer positions thereon.

4. Bottle-transfer mechanism according to claim 3
wherein said first worm means and said second worm
‘means overlap in longitudinal extent, whereby over part
of their path of advance bottles are engaged respectively
by both said worm means on opposite sides, and where-
in said means for tilting said bottles comprise guide.
means whereby the base of each bottle is displaced trans-
versely of its line of advance while the bottle is engaged
by both said worm means. |

5. Bottle-transfer mechanism according to claim 3

wherein said first and said second worm means overlap’

in longitudinal extent whereby over part of their path of
advance bottles are engaged respectively on opposite sides
by both said worm means, said bottles being tilted while
engaged by both said worm 'means, and the pitches of
said worm means being modified to eliminate undesired
displacement of a bottle in its direction of advance as a

result of being tilted while in engagement with said worm:

MCans.

6. Bottle-transfer mechanism comp:rising a first sub-

stantially horizontal conveyor for feeding a line of
bottles to said mechanism, a second transversely inclined

conveyor for receiving said infed bottles and conveying

them to spaced transfer positions, means for tilting said
bottles in passing from said first conveyor to said second
conveyor, guide means adjacent to one side of said second
conveyor adapted to support said bottles in inclined po-
sitions thereon, worm means adjacent to the opposite side
of said second conveyor adapted to control the move-
ment and spacing of said bottles on said second conveyor
throughout the time the said bottles are being conveyed
to, and become located at, said respective transfer posi-
tions by said second conveyor, and means for tempo-
rarily displacing said guide means downwardly in rela-
tion to said bottles supported thereby, freeing all said
bottles on said second conveyor, for simultancous trans-
fer by sliding from one side of said second conveyor,
when they respectively reach the said transfer positions
thereon. | |

7. Bottle-transfer 'mechanism according to clamn 6
wherein the means for displacing said guide means from
supporting position in relation to said bottles impose

3
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3
upon said guide means movement in a direction having
a component away from the bottles perpendicular to
sald bottle axes.

8. Bottle-transfer mechanism according to claim 6
wherein bottles are fed continuously on to said second
conveyor, and comprising auxiliary bottle supporting
means for supporting inclined bottles being advanced on
to said second conveyor during the time the guide means
are displaced to allow transier from said second con-
veyor of a line of bottles when they have reached their
respective transter positions.

@. Bottle-transfer mechanism comprising a first sub-

“stantially horizontal conveyor for feeding a line of bot-
‘tles to said mechanism, a second transversely inclined

conveyvor for receiving said infed bottles and conveying
them to spaced transfer positions, means for tilting said
bottles in passing from said first conveyor to said second
conveyor, main supporting means for supporting said in-
clined bottles on said second conveyor, worm means ad-
jacent to said second conveyor adapted to control the
movement and spacing of said bottles on said second con-
veyor throughout the time the said bottles are being con-

veyed to, and become located at, said respective transfer

positions by said second conveyor, means for displacing
said main bottle-supporting means in order to allow si-
multaneous transfer from one side of said second con-
veyor, of all the spaced bettles lined on said second
conveyor ‘when they respectively reach the said transfer
positions thereon, slidable auxiliary bottle supporting

means movable beside said second conveyor, means for

advancing said auxiliary supports beside, and in support
relation to, bottles advanced on to said second conveyor,
during the time said main bottle-supporting means are

‘displaced to allow transfer of a preformed line of bottles

spaced in their respective transfer positions.

10. Bottle-transfer mechanism as claimed in claim 9
comprising means for restoring said main bottle-support-
ing means to a bottle-supporting position after transfer

of a line of bottles from transfer positions on said second

conveyor, and for simultaneously withdrawing said aux-

iliary bottle-supporting means.
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