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· ... proveme~ts relating. to apparatus for the Pneumatic 

· ··. .·. ·· Conveyance of Cigarettes 

O>W'e, Bmsil;AM'.mucAN· TOBACCO CoM:.. ling and ipaclcing machinery •. The feeding 45 

PANY LMriED, of We91!minster Ho~;-7, Mill:. means. may ·comprise part af a cigarette'-ttllak­

bank, .London, S.W..1, a. Company incorpor- ing, processing, :handling or like machine, pro­

ated under ithe .IaWs· of Great Britain, do here:. Vided d1at the cigarettes are disclmrged or de'-

. 5 byi declare the ~ention for which we pray livered ·t!hereby with $Ufficient force and/or in 

that a patent· may .be graqted to us, and the appropriate manner for reception by the 50 

met1lod by which it li.s to be perfortned, to be meam; for introducing :dremi i~ the afr stream 

· ~r·~ly desaiibed in -and by 'the·fdllawing in the pneumatic conveyor. tube . 

sta.tement :-. . · · 
· The air-lock device may oomprise a rotat-

10 ·· This invention' concerns.improvements relat- able t'yl!inder. with groove-shaped olrambets, 

' · . ing ta -~ pnetmatic: conveyan(:e of cigarettes. each capable of recciiviDlg a cdgarette from the 55 

Due to dre ~le nature of. cigarettes and !feeding 'llre'81l6, from ,wlhicll chmbers 'l;be cigar-

t:Jie . high :speed and complexity of mbdem ettes are entrained ·by the ah- stream in the 

tjgaret&-m.aking· 8.nd cigatet:re..handling appa- tube or duct. 

·. 15 ratus,. the 'COl'lveyam:e al cigarettes for consider- One embodiment of the invention by wayi of 

able. distances in. sucli apPal"atus and between example: will now be more fully described with 60 

uni~ of si.roh Eappam'tlls presents serious and reference to the accompanying drawings, in 

specialised prdblemll for. W'hidi it is mcreas- which: 

ingl.y diffioult to find. solutions With· mecham- F!igure 1 is a pen;pect:ive view. of a cigar-

20 ~.1,L. c;m\veyj~-)1,1,e;ans. 
. · . · · ette-conveying appamtus, 

Iili a¢cordanee \Vitdi the~ present invention; a Figure 2 an exploded perspedlive view of 65 

dpe~-to~eying mangelrirent for the ttan&- . campoilents ,.at the feeding end of the· appa-

port o~ cigarettes ·between Sel>aril.ted ~,or rariis, to a mrger scale, ~ 

urii'l'.S of cl~ and/or clp.rette-' Figlire 3, a ·view, simifar to Figure 2, of 

2S hlnd\Jinig apparatus· comprises a pneumatic components '!lt~ Pie delivery end c.>f the appa-

~ ./ go~ejOr: tu1'e or dlict ~ding·~-~ 
ratus. · · 70 

~ ,~ .· / §8!1.d par.ts, __ means for feeding the: agatet1:es ~to For this example, it is assumed that the 

·· •.. ._ .... ~or, d,uq, ~-;~, rc)ta~k: au-lock device cigarettes to be coD1VCyed are fed to the pneu-

; .,, •. .· · J,~dt -l>ers for i'eciivii:,g -the ·ciguettes matlc conveyinig it:ulbe 'l from a hopper 2. The 

·~ ~ii1£!~~~~~ ·:o
!:~!;j;d=eii~ ?S 

- : it-om the Said" air ~the a1tion flanges 5. Disposed in :rhe cylinder 4 and rotat-

-. pqµrt;~_,Tli~ eoD,;yey~na( of the· Cig8rettes ably mounted by a shaft 6 in end plates 7, 8 

3S ... ~t~rougli! the tu.be Qt duct. may be either con- is a separating cylinder 9 provided with longi-

--~ 

~i~~~tinay .00mpri8¢ ah~ !lz~n:! ~~~! 
1o~ ~~:e~

8fri:i ~: 

!mowded w,ith ~ means; sudi as is Weill hopiper 2 oas the cylinder 9 rotates. A ribbed A/'}L, rd J.-. 

Ja,ioWlJ. intthe cigare~ art, from which trAimr' roller 11 is arranged in well-known ~ 

40 me:~ ~ttes -~ 
. in preq~, m1anner ro ensure that only the one cigarette 

.o~~' faSb1oa into .the air-1.00k: dem. Al~- per groove is -taken. The dilrectioI!l9 of rota- 85 

natj~y use .maiy ·be: made. af other kin.own: tion Of the cylinder 9 and roM.er 1l are indi­

~t.te.-feediilg m~aDS, 
mechimfoal or pneu- calted by arrows in Figure· 2. The cy!linder" 9 

matic,_ emploied: in clga~ making, hand- is driven continuously from. an electric motor 

. ·.[Price4s. 6d~]: - ' · 

•·. 
~· 
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df1r;omi:Ua~~:.'1U'C'l!l.5ro.· :! ·S:~~ J~:ty a= . V~Thtore~~d.·rum.~2~0··;,~~.:.~h·· e.·.:.l.·•.: .. ·.•····.er~2·.-·.·3··.·.~1.:I1S1,'~de' ...•.. '.•·• .. 1•~t· .· \/· -

A· :t:i·;;~ comm.unicating with a comprC$- ·. togedier furrn. a .~;o~ cb'imber dosed .• 'the· ;0.:,:~~~ 
5 sor or other supply of compressed aids coil".' rends by .the erur~s SO:$\ 31_..::trnder the.' 

necte<hit 17 to the lower part of the eiid pl'ate effect of the. stitjibri 'exerted.' Oil the: cig&retres 

7. The pneumatic conveyting l:Ube. 1 is .c!>n- . from the said ~bier·. tbrOUgh the slot·~,' 
neoted to the end plaite 8 at' a point 118 ma.Uy' the cigarette •stea bf. ~~ ~on .Zi:a4"' 
opp0&ite itO the pobit 17. The cylinder 9 forms heres temporatily:to the~ ·4t0m 20 l¢d 

10 a rotatable air-lock device into whose clmm- is carried along bY it in a dil'.Cctio~ a,t right 75 

!hers 10 the oigaretres fall singly and succes- angles to its directlqli Of delivery from.the tube 

sively from the hopper 2. During .t9:Je con- · 1 and chtite 19. lti tl\isl.t is assistetU,:i per se 

tinued rotation of the cylinder· 9 each cham- known manner by ~. ~ting iake~oif roller. ~2 

beI" 10 in tum, after .receiving a cigarette, .disposed pal1lll.J.cl '.CO. the drum 20· and spaced: 

15 com.es apposite !to 1!l:re connections 17, 118 With ·tbelcifrom.; 'flie·rol.er 312 is driV'Cn··by, a motor 80 

the compressed-air supply tube 16 and th.e ·33. The directicms. o~ .rotation of~. drum 20, 

conveying tube 1 respectively. The dig~ in and rollel 32 'lire !indlcilted in; Figure l. Each 

the chamber is thereU!pon entrained by. the·.• cigarette may; for emnple, be.deposited upon 

compressed air and forced inlto the tube .1. , ~ sl,ow bf!;lld conv~y~ ex.tending . und~ t:he 
20 Tile t~ :l 11l'8ly be made of metallic ·or · dpljn- 20 and at .. tight'. angles to ia axis, the 85 

Il'On-metallic U.terial, for enmple . a pla9ti.c Cigarettes 'being ~ p.blrced ~de by side on the 

mQ.terial. The tubing wiR generally 'be· of cir- said OOIJ.veyor ~ ·:they··· lie . pattilel to the 

cular (ati shown) or other rotinded cross ~ direction of deliv~f ·~ the .tooe ·l, but 

25 · ::e~;r ~-::~ b:~s:~~sb~!~ :!; µl~~a~=~J~~~fi6 zmy. 90 
the ·cigarettes. can !be satisf~y conV'eyed at bC. at ambient ·or ::o~. 'teln.~ture,, ~pend::.; 

a desired vel.Ocity Without d~trlrilent and that . ing ·Up<m the oo~itil)n , Of the clgaretteil as 

nece6sat.y ibends in 'the tubing. ca1i be negoti- they :enter ilhe cony.eyifug ~tem. and.~ the . 
ated by the cigarettes without risk of damage c<)nd!itj® requited: : <# jhe cigarettes as they 

30 or blockage. ·For ciguette'S.72 mm •. long and leave:. the system: 1;1ui~ .it· is co~vable that 95 

25. !lmri. · in cirCuimfereni:e, it has been . found ·dre ci~ar~s n,my· ¥ve been sub1ected to. he'at 
adVatitageoils to · use· nylon tubing of t dnch before . 'they . entei'c#: $C. ~veyitig tube 1. In 

<Uameter~ T~ air pre6sure and velocltyt used this -<::a.Se, gmrpresse:d aiit at slightly below. the 
will depend upon :vhe weight df the cigarettes a~ien!t tem~~. ·.~Y' !be · 'USed, ·: sc:- that 

35 and the distance for which they ate to ~e con- by . lthe time the ·cl~ C!m.erg'C. •from· the 100 

veyed. For the cigarettes and tubing just re- e<>nveying systeltj., ~.\'riµ be restored, to am-

ferred .to, an air pressure of 15-20 pounds bient tempera!blre ·· · · · · · · · · · 

per sq. inch gauge has been found to be suffi- ·During die~ of'eo~ce .or drwdl in 

cient for conveying the oigarettes for .lQOiit. the ·tube il, the cigiarettes may be' othettwise 
40 bQ~ontaHy or. 25 ft. verrlcally. Provision su!bj~ted to. heatmg; .. coolii11g''ant1Y~'&tb:tt 105·,­

may., :if desi~d, be niade for adjusting or con".' processing · eonditlon~; . For insr.ance,. they mayi 

trolling ~ pressure and velocity of the air. b(! e~ to~ ~<>,(drying purposi=s ... • . 

Tubing of the ~ibove-nie:n.tioned size will . The 1µr flow. 1n the ~ l may al.tei:na4ively. 
a!llow' the cigarerte8 to be conveyed in dii"ec.:. be proouced or. assiSted J:?y ·sriction i.e. by ·a . ~· 

45 . tions. ot!her ithan a straight line. Bends Of up :Vaeu\11lll ~, of ~~;a, ~-~'is·~ _ 110 . · 

Ito 3'60°, with a lnliriimum radius of 2 ~., tan ~ a comptes$0r,.actlna .<m t!bie' ~--l::." ·, ~~ ":.. 

readily be toleratoo. . . . . . . Jn an 911.~ve. £61- tire Piain'fube 1,. aij"_ 

When.the ci~ettes are approaching the de- may be foreed into' a :Centital Coey.eyijJg iu~--- --

50 ?$ ::t:E:~!:~. L .. ~.twl1,r.t.r,-i .. :s•·~··~ .... ~en:nt~t·,J:bl .. ~.· .•. ~ .•. f .. ~!5 
aged. For this ~ as Sha,wn, in Figure 1,- ~uuc 1:11 uw. ~ , .• JI;; cu ;;i;.1..._ 

the cigarettes a.re allowed. to emerge front the would tencf to hOld: =the <Cigarette . in : an :"illf . •. . 

"" tube 1 . into a nailrOW opeD .. 'toipped trough or cush!ion while it was '~ bf thi:Hi~~ 
55 chµte 19, by1 which tlhey are Slowed down, and a.ir afong the c:enttai 'tl¢e. itirthe re.quireddirec- .120 

· 'then onto the tap of a rotating suction. drum tion;- .·· ,· · - •. . . · .. : > ·> "-:_ ~~;'. '.'- _ 
20, where· they oa:re• brought to .rest a~nst . .In Vl~ of ~ at.rarlgeµien.t illi.Jstllart¢ .·~ .. 

_a 'CUSb.icm or Spring buffet. 21. The drwn 20, . !the left ])and s.id~ o.li :~ 1 .lin<i iii Ffgat.e 
whicli'hias Imes ·of fine sucti'on holes 22 dis- 3, 0$C· may :be made of other :means kri.own 

60 tribal:ed oyer its' cylli~cal suri'ace is :triounted :for ~: dgaM!es to iiSt from a substwl~ 125 

.around a st:arlo:narY cylinder 23' with a slot tial :~d, or· for ttanM.etjing them to: sOnie 

.24 iii . me UpPer. :Par.t: .of its mace (Figure 3). . other conrveyirig or m~pU:tating m.eam. . . . 
ThC. cylinder 23 is Cofurected alt 25· to a souree '· WHAT WE CLAIM I~:.;..... . . -

of suction, for example a vacuum pump. The 1. A cigarette-conveying ilri'angement. for 

65 shaf.t 26 of 1!he drum 21 is driven from a .the transport af 'cigarettes ,bet'ween seprarated · 130 

i> .... 
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12 through reduction gearing 13 and a chain motor 27 through reduction gearing 28 and a . 'i· ~i· . ) = ;~o!!e if.Iler H. is similarly driven V"'~! c:t'::X2io and the cylinder 23 inside it . . ;.::/!·~ ··-:1·· 

s . A tube 16 communicating with a compres- together form a suction chamber closed a·fthe · · ~~ ·.. . 
sor or other supply of com.pressed air. is con".' ends by the end .walls :30 and 31. U:r:der the', 70 ·.:·.~.·::f.!?7· ··: ·. 
nected at 17 to~ lower~ of the~ plate.·. effect of the. s11ction exerted on the c1~:; ;:·j_~$~~;':: ::·:·>f 
7. The pneumatic conve}"lllg ~ 1 1s ~n"'._ from .the said chamber through ~ ~lot f.4,, ... ·;,.{_J,.;_ . .,. ,,, .. 4 
nected to the end plate 8 at a point 118 axtally the aga:rette arregn:d by. the cu~on 21 ··ad-· ·. ::>{: •• ,,,,,.,~·'""r·· 
opposite to the point l7. The cylinder 9 forms heres temporarily to the rotating drum 20 and : · .. •··~·:.· .. 

10 ~e~~t~~21>::e ai~i~~:i !:1yW:S; ~~:: :i::11t:1~f~~;~l~Jiv:-;f:~ ~~~! 75 :.i~i:+~~.'~;: J 
sively from the hopper 2. During ·1!he con- 1 and chute 19. In this it is assisted in per se · 

15 

tinued rotation of the cylinder 9 each cham- known manner by a rotating take-off roller 32 
ber· 10 in turn, after receiving a cigarette, disposed pa1"8Jl.lel.to the drum 20 ·and spaced . ;-· ···· · 
comes opposite :to t!he connections 17, 1'8 with · therefrom. The ro!er 3i2 is driven by, a motor 80 

20 

25 

the compressed-air supply tube 16 and the . 33. The directions of rotation of the drum 20 
conveying tu~ 1 respectively. The cigarette in and roller 32 'are indicated in Figure 1. Each 
the chamber is thereupon entrained by the cigarette may, for example, be deposited upon 
compressed air and forced into the tube 1. . a slow band conveyor extending under the 

The tube .1 may be lll"ade of metallic or drum 20 and at right angles to its axis, the . 85 
non-metallic makrial, for. example a plastic cigarettes 'being then plat:ed side by side on the· 
IruJterial. The tubing will generally be of cir- said conveyor where. they lie parallel to the 
cular (as shown) or other rounded cross sec- direction of delivery from the rube 1, but 
tion, but non-round cross sections may "be em- move ·at right angles to that direction. 
ployed. The size of bore must be such that The compressed air -introduced at 16 may 90 
the cigarettes can be satisfact:orily conveyed at be at ambient or other temperature, ~pend·-
a desired velocity without detriment and that . ing upon. the ccndition of the cigarettes as 
necessary bends in the tubing can be negoti- they enter the conveying system and upon the 
ated by the cigarettes without risk of _damage condition required of the cigarettes as they 

30 or blockage. For cigvettes 72 mm. long and leave the system. Thus it is conceivable that 95 
25 mm. in circumference, it has "been found the cigarettes may have been subjected to heat 
advantageous to use nylon tubing of i iinch . before ·they entered the conveying tube 1. In 
diameter. The air pressure and velocity used this case, compressed air at slightly below the 
will depend UP.On the weight of t.lie cigarettes ambient temperature may be used, so that 

35 and the distance for which they are to be con- by the time the cigarettes emerge from the 100 
veyed. For the cigarettes and tubing just re- conveying system, they will be restored to arn.-
ferred to, 1Ul air pressure of 15-20 pounds bient temperature. · 
per sq. inch gauge has been found to be suffi- 'During 1!he time of conveyance or dwell in 
cient for conveying the cigarettes for .lOOf.t. the ·tube •1, the cigarettes may re othei1Wise 

40 horizontally <m 25 ft. vertically. Provision stibjected to heating, cooling and/or other 105 
may, 'if desired, be niade for adjusting or con- processing· conditions. For instance, they may 
trolling th'! pressure and velocity of. the air. be exposed to heat for drying purposes. 

Tubing of the above-mentioqed size will The f!ir flow in the tube 1 may alterm1;tively. 
allow the cigarettes to be conveyed in direc- be produced or essisted. by suction, i.e. by a 

....... ~~ 
.. 1lil!af 

?* 
\ 

,1· 
" ~ i 

45 tions ot!her ithan a straight line. Bends of up vacuum ~p, or by a vacuum pump·as well 110 
to 360°, with a minimum radius of 2 ft., can as a: compressor, acting an 1!he tube· 1. ~ •6't.. 

readily be toJerated. In an alternatt.ive for the plain tube 1, air 
When the cigarettes are approaching the de- may ·be forced into a ceDJttal conveying tube 

livery point, it is necessary t'O redluce their through bleed: holes from an annular tllbe sur:-
50 speed and vdthdraw. them from the convey- rounding the central tube, ·such air being addi- 115 

ing system without allowing them to 'be dam- tional to air forced or drawn afong the latter 
aged. For this purpose, as shown in Figure 1,· rube. With this- arrangement, the bled ~ 
the cigarettes are allowed to emerge from the would tend to hold the cigarette in an air 
tube 1 into a narrow open-topped trough or cushion while it was conveyed by the other 

55 chute 19, ~which t!hey are slowed down, and air along the central tube in the required direc- 120 
then onto the top of a rotating suction drum tion. 
20, where they are brought to rest agiainst In place of the arrangement illustrated on 
a -cushion or spring buffer. 21. The drum 20, . the left hand side of Figure 1 and in Figure 
which has lines of fine suction holes 22 dis- 3, use may be made of other means known 

60 tributed over its cyjtindrical surlace is mounted for bringing cigarettes to rest from a substan- 125 
around a stationary cylinder 23 with . a slot tial speed, or for transferring them to some 
.24 in the upper part of its surface (Figure 3). other conveying or manipulating mean9. 
The cylinder 23 is connected ait 25· to a source WHAT WE CLAIM IS: -
of suction, for example a vacuum pump. The 1. A cigarette-conveying arrangement for 

65 shaft 26 of t!he drum 21 is driven from a the transport of cigarettes between separated 130 

jj 
.. ' . -··· ····-------·:- ..• -,. .... -----'?""'· 

:: ·.,. 



.. \ 

~{ 

/ 

"~ . 
. ., .. 
/·:·, 

~~. 

:~ s 
.. · \ 
--~,~-

.. 

.. 10 
-~ 

15 

20 

25 

~-

.· 

~t 
. 'i-

. L· .. ~ \... ,,j...•-. 

937,912 
parts or units of cigare~-making and.for 5. An arrangement as claimed in claiim 4, 30 

cigarette-handling apparaws, comprising a wherein a eushion. or spring buff er is provided 
pneumatic conveyor :rube or dUct: extending for assisting iDI bringing each cigarette to re.st 
;between the said parts, means for feeding the after it bas emerged from the tube or. diudt. 
cigarettes to lt:he tube or duct, a rotatable air- 6. An arrangenrent as olaimed in claim 4 
lock device with chambets for receivt.ing die or 5, wherein the cigarettes are brought ito rest 

cigarettes from the feeding means and intro- on the sulface of a rotating suction dnm ad- 35 
dtiaing them ~to the air stream tlowing ap!ted for depositing me m'est.ed ·cigarettes 
through the tube or duct, and means for re- underneath the .said drum. · 
moving the cigarettes fi'(jJ,n the said air stream 7. An arrangement as clamed in claim. 6, 
at a clestina:tion point. 

wherein a l'<:.if.a1y takie-o:ff roller is disposed 
2. An arrangement as daimed in cleW 1, adjacent to t!he drum which acssists in the de- 40 

w!herein the. feeding means comprises a hOpper posi'l1ing of the cigarettes. 
provided with refusal means al!low.ing one 8. An arrangement as claimed in any one 
cigaietite at a time to pass from the hopper of claims l to 3, wherein 'the means for re-
into the air-look device. · 

movin~ the cigarettes from the air stream 

3. An :arrangement as clatimed in claim 1 or compmes an open-'topped trough or chute 45 
2, wherein the air-lock deviee ·comprises a O\'er which each cigarette passes after emet1g-
rotatable cylinder with groove-shaped diam- ing from ·the tube or d'utt and from: whid1i it 
hers, ea.ich capable olf receiving a cigarette passes over a device which exerts suction on 
from the feeding means, from which chambers i:t, so that it is gently retarded before being 

· the cigarettes aTe entrained! lby the air sm:am !fi.nallly Stopped by a Cushion or spring buffer. 50 

in the 1!Ube or duot. . · 9. A cigatette-O)llveying arrangement sub- · 
4. An ammgement as claimed in any one standaUy as hereinbefore described with refer-

of claims 1 to 3, · wherein the means for re- ence to me acoompanying drawings. 
moving ~ cigarettes from tbet air stream JENSEN & SON, Agents for me Applicants, 

comprises .an open-.topped trough or chute on to which each ciga:rette is allowed to emerge 77, Chancery Lane, London, W.C.2, · t:,...& 
fton]. the tµb: or duet. 
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