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United States Pa,tent Of

2,977,276
Patented Mar. 28, 1961

1CC

1 2
or abutments 6o depending therefrom and operative to
2.977.276 engage diametrically. opposed sides of the axle of cylin-
i s

METHOD AND MACHINE FOR MANUFACTUR-
ING ASBESTOS CEMENT TUBES

Dante Colliva, Milan, Italy, assignor, by mesne assign-
ments, fo Johns-Manville Corporation, New York,
N.Y., a corporation of New York

Filed Aug. 10, 1955, Ser, No. 527,466
Claims priority, application Ttaly Sept, 16, 1954
13 Claims, (Cl. 162—118)

The present invention relates to a machine for manu- 15 Unit B when the head 2b is lowered, and prongs 6b de-
facturing tubes of asbestos cement, said machine per- pending from head 25 for laterally positioning a cylin-
forming -a continuous process and being fitted with a der 3 during the formation of a tube thereon.
device for feeding the collecting cylinders and for un- The movab.le units ‘A and B are alt.e.rnately moved fo
loading them once the formation of the tube is com- and from their lowered operative positions . by any suit-
pleted. 20 ably controllec_l arrangement (not shown), for example,

The machine embodying the invention is characterized by pressure fluid actuated rams. . .
in that the feeding and the unloading of the collecting In accor@ance vf”th the present invention, the empty
cylinders with respect to two forming units arranged in tube collecting cyhr;ders 3'are fed to bOth.Of the series
series and operating alternately, are effected by simply arranged tube forming devices of thg: machine from one
rolling said cylinders along an inclined plane guideway, 25 side of‘the latter, and all of the cylinders 3, with asbes-
means being provided for stopping the cylinders at vari- tos-cement tubes formed thereon, are moved from the
ous locations during their advancement along the guide- machine at the opposite side of ‘the lat?er + In order to
way, said stopping means being preferaby actuated. by carry the.successwe. tube collecting 'cyhndgrs 3 through
pressure fluid actuated rams operated in the correct se- the machine fron} rlght.to'l eft, as viewed in F.lg' 1, the .
quence by a multiple distributor driven by a camshaft. 29 maphlrl.e .eml?odymg this invention I_las a gu1deway_ 4

In this way all the collecting cylinders are caused to which is inclined doyvnwardly fr.or‘n right. to .leftvand -
pass through both forming units as the feed is effected clufles an entry portion da receiving the gylmders 3 on
only from one side of the machine while the unloading ~ WRICh tubes are to be formed and extending to.a point
is effected only from the opposite side. Other features. __ adjace{Jt lower cylinder Ay, an Intermediate portion . 4b
will become apparent from the following description 37 e}_(tendmg bet\x{een the Iowex: cylinders A, and By, and a
which, by way of example only, makes specia] reference discharge portion 4c extendmg. from the lower cylinder
to one of the possible embodiments of the invention, and By. . The gap betw;en the ‘adJacent. ends of the entry
which is to be read in connection with the accompany- portion 4a and the mtermedl‘ate portion 41.’ of the guide-
ing drawings wherein: way is .adapted to be occupied by a v'ertlca.lly mov.a‘ble

Fig. 1 shows diagrammatically the machine in a first 40 SUPPOrting member 5a which, when in its raised position
phase or step of its operation: and (Fig. .1)', forms an inclined contmuanop of the guideway

Figs. 2, 3, 4, 5, 6 show the same machine in the po- 4 Slmll_arly, the gap between t!le adjacent ends of the
sitions coresponding to the successive steps until the op- mt.tzlnnedxa‘te 3nd discharge portions 4h and 4c of the
erative cycle is completed, ) gsurdeway is adapted to be occupl_ed by a ver.tlc:;ally mov-

With reference to Fig. 1 of the drawings, A and B 45 abh? Supporting member 5b Whmh’. wI}en n its ra1§ed
diagrammatically designate two movable units, arranged g;}s:ltllon (.1;1gs. 2 :nd [E’ ), fOI‘I’l"lS a;;l 1nchn§=,d continuation
one after the other, and which together with related wan Ziiuwl/eegazﬂl di 8 Ségn mﬂ;i ;3 t‘gra“i{ngs, the guide-
lower-cylinders A; and B, respectively serve to effect the £ yh cruca 1y disposed so t at the a 1g.ned‘top edges
formation of the desired asbestos cement tubes around of the portions 4a, 4b and dc will lie in an inclined pl.ane
collecting tubes 3 which advance in succession, in the 50 wfhul:]h 1S sp aced-up wardly from the top surface portions
manner hereinafter described in detail. The tube forin- gf tthz lgv?;d?rlim:;i ersHAI angl By sthhat, when the axtl;les
ing devices are, themselves, of known construction and, raised s 4 i ro. bon 5 ¢ suideway 4.and on the
for example, each unit may be constructed in accordance f ﬁl pporting members Sa and 5§b forming continu-
with the disclosure in my co-pen ding, prior application, .. ations thereof, the surfaces of the cylimders 3, or of tubes
Serial No. 349,991, filed April 15, 1953, which was is. 55 collected or forqxed on the latter, will cle?.r the surfaces
sued on August 28, 1956, as Patent No. 3,76 0,413, The of the lower cyl}nders A; and By to permit the advan(.;,e-
lower cylinders A; and B, rotate about parallel, spaced- I;;ft;gstf i;htcee ;yhndersf 3 akt)gg lthe guldeyvay 4 by gravity .
apart, fixed axes, the axis of cylinder A, being at a high- Bars 7q ;n%re};[c):e dro;'n d fe owelrl cylllmc}iers. b
er level than the axis of cylinder B;. The movable unit respectivel £ the epen bi rom the heads 2a and 2b,
A associated with lower cylinder A, includes a vertically 60 b P d ey, o gd mmovable umts and are a@apted to
movable head 22 having rolls mounted therebeneath and b:?sr ‘sgwa?—;‘élpso l? arlll detll)lresg th; related supporting mem-
extending parallel to the axis of cylinder A; so that, to their o erativw en .t_e ca ,lﬁhza ang 25 Ere lowered
when a tube collecting cylinder 3 is disposed between the or 2b is lop d © 131081 lonlsj. lus,_ when the he?d .2a
rolls of head 2a and lower cylinder Ay and the head is _ were v'i tle a tu e'col ecting cylinder 3 is dlS'A
lowered (Fig. 2), the rolls of the head and the lower 67 posed on ‘the.relaLe‘d supporting meprer Sa or 5b, the
cylinder cooperate, in the usual manner, to compress an supported cy%mder 3 is lowered.agamst the surface of
applied asbestos-cement paste against the surface of cyl- the lower cylinder A, or By and is engaged, from above,
inder 3 for forming an asbesto-cement tube on the latter. by the rolls of the vertically movable head. When the
In order to hold the cylinder 3 against lateral displace- head 24 or 2b is again raised following the collecting of
ment while in rolling contdct with the rolls of head 22 70 an asbestos-cement tube on a cylinder 3, the related sup-

and lower cylinder A; during the forming of a tube on
cylinder 3, the head 24 has laterally spaced-apart prongs

[

10

der 3 when the head 24 is moved to its lowered, oper-
ative position (Fig. 2). When the head 24 is raised to
its inoperaitve position (Figs. 1, 4, 5 and 6), the prongs
6a are correspondingly raised out of the path of lateral
movement of tube forming cylinders 3 to permit lateral
movement of such tube forming cylinders into and out
of the working space between the rolls of head 2a and
the associated lower cylinder A;.

Similarly, the movable unit B includes a vertically
movable head 2b having rolls mounted therebeneath to
cooperate with cylinder B; in forming an asbestos-cement
tube on a cylinder 3 disposed in the work space under

porting member 5o or 5b can then be raised back to
the level of the guideway 4 so that the cylinder 3 having
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a tube collected thereon can be moved off the supporting
member for continued advanvement along the guideway
and so that another tube collecting cylinder can be ad-
vanced along the guideway onto the raised supporting

4
10f and 137 carried at one end of rock levers 10g and
13g, respectively, and the latter are pivotally supported
intermediate their ends, as at 10k and 134, Links IQi and
13i are pivotally connected between the rods of pistons

member 5 10b and 13h, which are vertically movable “}/Iithiln re-
] - lated cylinders by pressure fluid admitted to the latter,
- In order fo cffect upward movement of mhe sup%ogtd and theyends of levers 10g and 13g remote from the pins
ing members Sa and 5b, lift assemblies _of pressure flui 13 tivel The several described parts
operated pistons, piston rods and extensions of the later ~ 16f gfldensi{’,négspeg ls\}’foz;;n i T so that, with the
i are dim , & .1, s
8[{ and 3b'are disposed beloyv the ey mbers.Sa apd s, supporting member 5q or 5b in its raised position and
with the piston rods and their extensions being directed 10 supporting o5 135 at the bottom of its related cylin-
yertical_ly to bear upwardly agflin_s ! the .related sup}iort- g}; ptllslteor;i; 10(}ror 13? Wlﬁ be disposed at the bottom
Ieﬁgef;:) :fercs f;f;;spiisﬁgﬂiig?ihf a}gff;:egftgléhﬁﬁoav:: end’ of the related slot 18e or 13e thereby to pull down
semblies Sa 3,1(1 8h N P the link 104 or 13a for retracting the related stop mem-
The intermediate portion 4b of the guideway 4 is long 15 btel;)kl(zl Oli' ézrghevf;?eef;;g;?e lgg i(l)lruslti:telg tigerFeg‘te?l:
enopgh o s1mu1£aneously suppor? fwo gf the6tube 1‘;01- iv?th iespeit to t%,lze stop membel" 13. The described slot-
fecting cylinders 3, as shown in Figs. 1, f-md 30 tdat, ted comnection between the levers 10g and 13g and the
following the fqrrnmg of a t'ube on a cy inder 3 under ks 10 113 kes it possible for the stop mem-
the movable unit A, that cylmdefr with the tul;e thereo_n t: S 10“ aél 13 ', Maxe: 'nptheir operative, projecting
and a bare cylinder 3 can be retained upon the intermedi- 20 bers 10 an to remain 1 bP 5 ; 4 5b are
ate portion 4b and, when the head 2b is thereafter raised, %OVSV“;ZBIS ;‘?;egxg;re]pf:pizrtilﬁgstii?d 511: F?ﬂs nl a2
. . inter- owered, s &5
the gy}mder 3 vith a tube formed b movebfronslbl ntel;l with respect to the stop members 5b and 5a, respectively.
f)nnetdléHZ %(;nxon o4lzzoacériosswshlq§ng ?]gznbgar?imﬁsger 3 ign The stop members 11 and 12 are rockably mounted
O CISTRaree POION 50 yane 95 on the intermediate portion 45 of the guideway at loca-
move off intermediate portion 4b onto supporting mem- % hich d it in the direction oOf move-
ber 5b to have an asbestos-cement tube formed thereon tlonst Wf lihearzl'srrljggfs lgpaaloxlll; th?e ,r;lu?deway and are
i ment o cyli
Whlin g;(eiege?g 2clz)1='xitgrilln gleescr?cfvse.ments of the successive suitably connected to the rods of pistons 11a and lltzaci
cylinders 3 along the portions 4a, 4b and 4c of the guide- re’slpeé:tlvely, wttl?cth ar;, Veﬁlcau}’stg‘ﬁvl"‘lbieo‘:‘t{‘;; r1§ ad?s-
way and :fhe interposed supporting members 5a and 5h, 30 CY md ers, ;0 ai, w Zn fl?t P inder, the rolated stop
the machine embodying this invention includes a feed- Poseb at ltle upf;r_en to tlg %Y 110 the toper ed o of
ing mechanism 9 associated with the entry portion 4a of m?gﬂ er 11 or Alf r; racte el was shO\I\:ﬁ n ngg ,
the guideway to control the admittance of cylinders 3 to %vqiheway P?r&m;to-%mgrrn]f::mlg e;md whon the pist.ko;
the H}achufle from ﬁé? entry portl(})Jn ofltge ﬁudf;vay’ darig 35 llla orresf;z is movgd to the botEom <’>f its cylinder, by
a series of retractable stop members 10, 11, an . el ’
ger‘;ysl: ail;ls 5b_on the guideway and the supporting mem- ative position projecting above the upper edge of the in-
The feeding mechanism 9 includes a pressure fluid t;rmedrfvce lgortlon 41;1 of the guldexgay,tfor exan‘laple, 1‘;5
opelfated 151 ston o}z ram S which ishco:;nectecll] fo 3g?ar 40° OT‘;IIE é?edi;gf; gf ‘;;Lssgingﬁidtof;r ee;a?rll)plr:egygrraulic;
rack meshing with a spur gear, with a free-wheel device ; S ’, Pk b
or one-way coupling 95 being interposed between that gzlin‘énd;l)r grrlflsst‘geihteo ct};?ngzgnngta?rfﬁgﬂ ?:igg‘sbgis
;p ur tﬁear an;li a rqtatab]fe stop olr gatehnéember 9duw hich 10b, 114, 12a afxd 13b isycontrolled by a irepgsure fluid
as the configuration of a circle with diametrically op- Vo, 114, et . A
: - - distributor which is generally identified by the reference
posed arcuate cutouts in t-h e periphery thereof. By 0% 45 numeral 14 and inc%udes aybank of distsll'ibuting valves
son of the ome-way coupling 9b, the gate member 94 is 140, 14b. 14e. 144 and 14e actuated by related cams
rotated only in the counter-clockwise direction, as viewed ona;, shat 1 42’ wi;icha?s rotaie dina ste 31') oo manner
in the cfirawings, in ;espon(sie Lo the recipi:ocatmg rggve- by a ratchet mechanism 14i having a drilz/e S];awlp actuated
ment of the piston %a, and the gear rack connected to . cop s p
. : ; . d the
piston 9a and t.he meshing spur gear ar£e relatively dlmgn- 50 lf)e};gi:?glsfp ;rciy;sr‘i%v%t:}fdvzghgea] ;igsrtjed %rllénfeeerdg]Yg o
gggg‘; ?acpliogll)ier:a?inlf %f;iirzef i%?pggtiegiate gl]e;l_d:; pressure fluid to the cylinder of piston 14f is controlled
to hold the gate meerer 94 against reverse t;lrning dur- !)y z;lmalllually actuable Sﬁge vaI‘vg 15 Ill)aving ?ln -operzilt-
ine e dovmart o of on o yidatlo sop 106 andle 150 consted hrevlh i ot s e
o detent_ Sc is a;socxated with the §haft of t‘he. gate mem- 55 position indicated by a broken line, the piston 14f is
ber and is sufficiently strong to resist the frictional forces stroked down‘war dly and the ratch,et mechanism 14
within the one-way coupling 95, but can be overcome A .
by e oo of e et sted pon 90 S o of s 141 trouh 1 prdened
b . 3 y @
‘gureilrig thae ug{,f;&iéﬁ?g?g;gtog 9zne way couping grees. An indicator 14g is connected to cam shaft 14/
The retractable stop members 10 and 13 are pivotally 60 and serves to indicate the position of the cam shaft and
mounted on the supporting members 5z and 5b, respec- g‘;i;elfgd gosilf}r?n (;lfath‘“‘ fd;;tmbl;txgg Zalves lda—14e
tively, and have double-armed levers 10¢ and 13c fixed Asgshogvnpin tklxeg dlimlsii'?s f;err:, a(;v;n 142 controls the
. p . es, t ¢
i el Tonon syings 10 nd 134 5 oy o prsur o 0 h upper and over eni
respectively, and the reEated supporting members to yield- gisxtne ggnﬂfg 2(1)1[1!)?11;11?5 glfStg?egsau?ef ti%i ge‘;’g"iﬁemfg‘;:;
ably. urge ﬂ.le. retractap 16 .stop members 10 and 13 to op- end of the cylinder containing the piston 14f, while the
erative positions projecting above t}me upper edges of valves 145, 14c, 144 and 14e control the supplying of
the support members Sa and 5b, as in Fig. 1. In order pressure fluid to the lower ends of the cylinders contain-
to retract the stop members 10 and 13 below the upper 79 ing pistons 105, 13b, 12q and 1la, respectively. TFur-
edges of the related supporting members, links 102 and ther, the upper ends of the cylinders containing pistons
13a are pivotally connected to the opposite ends of the  10b, 13, 124 and 11a and the lower ends of the cylin-
levers 10c and 13c, respectively, and extend downwardly ders of lift assemblies 82 and 85 are all interconnected
therefrom. The lower ends of links 10z and 13z are by suitable ducting, as shown, which is permanently con-
slotted, as at 10¢ and 13e, to slidably receive pivot pins 76 nected to the source of pressure fluid so that the pistons

Method and machine for manufacturing asbestos cement tubes (US Patent 2,977,276, 1961)
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of lift assemblies 8¢ and 85 are always urged upwardly,
and the pistons 16b, 135, 124 and 11a are moved down-
wardly when the lower ends of the related cylinders are
connected to suction or exhaust by the respective valves
14b, 14c, 14d and 14e. On the other hand, the admission
of fluid under pressure to the lower ends of the cylin-
ders containing pistons 185, 135, 12a and 11a causes up-
ward movement of the latter in opposition to the pres-
sure of the fluid above the pistons by reason of the fact
that the effective upper surface areas of such pistons are
reduced by the cross-sectional areas of the related piston
rods so that, even if the pressures above and below the
pistons are equal, the pressures below the pistons act
against relatively larger areas to provide upwardly di-
rected resultant forces. Thus, when any one of the valves
14b, 14c, 14d or 14e of the distributor connects the low-
er end of the related cylinder to exhaust or suction, the
piston 105, 13b, 124 or 11a, as the case may be, is moved
downwardly to cause movement of the related stop mem-
ber to the operative, projecting position of the latter and,
when one of the valves 145, 14c, 14d or 14e connects
the lower end of the related cylinder to the source of
pressure, the related stop member is retracted. Further,
the pressure of fluid within the cylinders of lift assem-
blies 8z and 8b acting to raise the supporting members
Sa and 5b can be overcome by the force of the rods Ta
and 7b during lowering of the heads 24 and 2b, so that,
the supporting members 5a and 55 are raised in response
to upward movement of the related heads 2¢ and 2b
and are lowered in response to downward movement of
the related heads.

The cams on shaft 144 are angularly disposed with.
respect to each other to provide an operational cycle
of the machine involving six sequential phases or steps,
each initiated by a displacement of the handle 154, and
characterized by the following described conditions.

The felt 16 carries the asbestos-cement paste from
which the tubes of asbestos-cement are formed and, as
clearly illustrated in Figs. 3, 5 and 6, moves through
the units A and A; and B, B;. A conventional felt 17
is associated with each of the movable sections of the
units A and B,

Fig. 1 shows unit B moving upwardly after a tube is
formed thereunder, while a collecting cylinder with the
already formed tube of the unit A is stationary against
the fourth stop member 12, two empty collecting cylin-
ders are in the machine against the third and the second
stop members 11 and 18 respectively, and another cyl-
inder is ready for the forming operation over the lower
cylinder A;. A little before the tube being formed on
unit B has reached the desired thickness, the unit A is
depressed by actuating the relevant control member (not
shown) and thus the formation of the tube on unit A
is started. As soon as the tube being formed on the
unit B has collected the paste which is on the felt 16
between the two units, thus completing the forming stage,
the unit B is lifted thus allowing the supporting member
5b, which had been depressed by the bar 7b, to be re-
turned to the original position by means of the lift as-
sembly 85 thus restoring the continuity of the advance
rail. The second stage or step of the operating cycle
is performed by acting on the advancement distributor
handle 18a which drives the multiple distributor 14.

In the second stage, illustrated in Fig. 2, the formation
of the tube on unit A is continued and the fourth and
the fifth stop members 12 and 13 are depressed to allow
the two cylinders with tubes formed thereon roll by their
own weight along the inclined plane constituted by the
guideway portion 4b and the supporting member 8h on-
to portion 4c¢ for discharge from the machine. During
this stage preparation of the feeding device 9 also takes
place, this preparation occurring due to the downward
stroke of piston $a which imparts a clockwise rotation to
the pinion meshing with the rack; but this rotation does
pot have any influence on the gate member 94 because
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of the presence of the free-wheel mechanism 95 and of-
the detent device 9¢: '

The commencement of the third stage of the operative
cycle, is controlled by acting on the handle 15z of the
advance distributor 15.

In this third stage, illustrated by Fig. 3, while the for-
mation of tube is continued on unit A, the fifth stopping-
up member 13 is lifted and the third stop member 11 -
is depressed thus allowing the empty collecting cylinder
which is in the machine to arrive over the lower cylin-
der By ready for the formation of a tube thereon when
ths unit B is depressed.

When the tube being processed on unit A is completed,
the unit A is lifted allowing the supporting member Sa
to returu to its original position due to the action of lift
assembly 8 and to restore the continuity of the advance
rail or guideway. -

The subsequent operation of the advance distributor
5 starts the fourth stage of the cycle, which is shown in
Fig. 4.

In that stage the formation of the tube on unit B. is
started, and the depression of the second stop member
16 takes place so that the cylinder with the tube formed
on unit A is brought against the fourth stop member 12
which has been lifted meanwhile. By again acting on
the handle 154 of the advance distributor 15 the subse-
quent fifth stage of the cycle is started.

In the fifth stage, Fig. 5, the formation of the tube
on unit B is continued while the upward stroke of piston
%a imparts a rotation in anticlockwise sense, through
180°, to the gate member 9d thus allowing an empty col-
lecting cylinder to enter the machine and come to rest
against the third stop member 11 which had been lifted
during the fourth stage.

After the fifth stage the sixth stage takes place due to
the operation of the advance distributor 15 as before.
In the sixth and last stage, Fig. 6, the second stop mem-
ber 18 is lifted, the feeding device 9 is reloaded or pre-
pared for operation while unit B continues the formation
of the tube. ’

A new cycle is again started by passing from the sixth
stage to the first stage through the operation of the ad-
vance distributor 15.

During this operation the gate member 9d, driven
by the feeding device $, effécts a rotation through - 180°
in anticlockwise direction thus ‘allowing a second empty
collecting cylinder o enter the machine and to be stopped
against the second stop member 1¢ over the lower cylin-
del‘ AI'

What I claim is:

1. In a machine for continuously forming  tubes of
asbestos-cement on a succession of collecting cylinders;
the combination of first and second, alternately operative
tube forming devices = disposed alongside each other,

“ ‘means defining an inclined guideway extending laterally

past said tube forming devices to receive empty collect-
ing cylinders at one side of the machine and to discharge
the collecting cylinders, with tibes formed thereon, from
the other side of the machine, feeding means disposed
adjacent said guideway at said onme side of the machine
and operative to permit the cylinders on said guideway
to enter the machine oné by one, first, second, third and
fourth stop members disposed at said first tube forming
device, at two spaced-apart locations between said first
and second tube forming devices and at said second tube
forming device, respectively, and being individually mov-
able between operative positions projecting into the roll-
ing path of the collecting cylinders defined by-said in-
clined guideway and retracted positions withdrawn from
said rolling path, and means synchronously operating
said feeding means and said stop members, in sequence,
so that, during the operation of said second tube form-.
ing device, a cylinder, with a tube previously formed
thereon by said first device, is permitted to roll along
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said guideway from said first device and is arrested by
said third stop member and, thereafter, two successive
empty collecting cylinders are permiited to enter the
machine and are brought to rest against said second and
first stop members, respectively, and so that, during the
subsequent operation of said first device to form a tube
on the cylinder arrested by said first stop member, the
collecting cylinders with tubes formed thereon during
previous operations of said second and first devices, re-
spectively, are permitted to roll out of the machine along
said guideway and, thereafter, the empty collecting cylin-
der arrested by said second stop member is permitted to
further roll along said guideway and be arrested by said
fourth stop member to be then in position for a subse-
quent operation of said second tube forming device.

2. In a machine for continuously forming tubes of
asbestos-cement on a succession of collecting cylinders;
the combination as in claim 1, wherein each of said
tube forming devices includes a lower cylinder rotating
about a fixed axis and a vertically movable head carry-
ing pressure rolls for engagement with a tube collecting
cylinder from above and below by said rolls and said
lower cylinder, respectively, said head being raised dur-
ing inoperative periods of the related device to permit
the passage therebelow of tube collecting cylinders roll-
ing along said guideway; and wherein said means defin-
ing an inclined guideway includes a vertically movable
portion at each of said tube forming devices, means yield-
ably urging each vertically movable portion of the guide-
way to a normal position aligned with the remainder of
the guideway and at a level above the top surface por-
tion of the related lower cylinder so that a tube collect-
ing cylinder rolling on said vertically movable portion
of the guideway is held out of contact with said related
lower cylinder, and means depending from said vertically
movable head to depress the vertically movable portion
of the guideway at the related tube forming device in
response to downward movement of the head so that
a tube collecting cylinder then disposed on said vertically
movable portion is then lowered into contact with the
related lower cylinder.

3. In a machine for continuously forming tubes of
ashestos-cement on a succession of collecting cylinders;
the combination as in claim 2, wherein said means syn-
chronously operating said feeding means and said stop
members includes a pressure fluid operated drive means
connected to said feeding means and a pressure fluid oper-
ated actuating means connected to each of said first,
second, third and fourth stop members, and distributor
means effective to sequentially control the supplying of
pressure fluid to said drive means and to the actuating
means associated with each of said stop members.

4. In a machine for continuously forming tubes of
asbestos-cement on a succession of collecting cylinders;
the combination as in claim 3, wherein said distributor
means includes distributing valves corresponding to said
drive means and to the actuating means of each of said
stop members for controlling the supplying of pressure
fluid to the related drive means and actuating means, a
rotatable shaft, cams on said shaft corresponding to said
distributing valves and actuating the latter according to
a predetermined sequence in response to step-by-step turn-
ing of said shaft, and pressure fluid operated means for
effecting the step-by-step rotation of said shaft.

5. In a machine for continuously forming tubes of
asbestos-cement on a succession of collecting cylinders;
the combination as in claim 3, wherein said feeding means
inclndes a rotatable gate member effective during each
angular displacement thereof through 180 degrees to per-
mit the passage of one tube collecting cylinder, and
wherein said pressure fluid operated drive means in-
cludes a piston reciprocable in a cylinder to which pres-
sure fluid is alternately admitted at opposite sides of said
piston therein, a gear rack connected to said piston and
meshing with a spur gear, a one-way coupling between
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said spur gear and gate member for transmitting only
the rotation of said spur gear in one direction to said
gate member, and yieldable detent means resisting turn-
ing of said gate member with said spur gear during rota-
tion of the latter in the opposite direction.

6. In 2 machine for continuously forming tubes of
ashestos-cement on a succession of collecting cylinders;
the combination as in claim 1, wherein said means syn-
chronously operating said feeding means and said stop
members includes pressure fluid operated drive means for
said feeding means and pressure fluid operated actuating
means for each of said stop members and normally urg-
ing the latter to said operative positions thereof, five
pressure fluid distributing valves corresponding to said
drive means and to said actuating means of said first,
second, third and fourth stop members, respectively, said
distributing valves, when actuated, being cffective to
cause operation of the related drive means and of the
related actuating means for permitting a tube collecting
cylinder to move along said guideway past said feeding
means and for moving the related stop members to the
retracted positions of the latter, a cam shaft having cams
thereon effective to actuate said distributing valves in a
predetermined sequence in respomse to turning of said
shaft, and means for effecting the step-by-step rotation
of said cam shaft through six angularly spaced-apart
positions which correspond to a complete operating cycle
of the machine, said cams being dimensioned and an-
gularly related to each other so that, in a first of said
positions of the cam shaft, said stop members all remain
in said operative positions thereof and said feeding means
is operated; in a second of said positions of the cam
shaft, only said third and fourth stop members are
moved to their retracted positions; in a third of said
positions of the cam shaft, only said second and third
stop members are moved to their retracted positions; in
a fourth of said positions of the cam shaft, only said first
and second stop members are moved to said retracted
positions thereof; in a fifth of said positions of the cam
shaft, only said first stop member is moved to said re-
tracted position thereof and said feeding means is oper-
ated; and in a sixth of said positions of the cam shaft,
all of said stop members again reside in said operative
positions thereof preparatory to the commencement of
a new operating cycle of the machine.

7. In a machine for continuously forming tubes of
asbestos-cement on a succession of collecting cylinders;
the combination as in claim 1, wherein said means syn-
chronously operating said feeding means and said stop
members includes actuating means for operating said
feeding means and for moving each of said stop members
from its operative position to its retracted position, and
control means for said actuating means movable sequen-
tially through six positions which correspond to a com-
plete operating cycle of the machine, said control means
being effective, in a first of said positions of the control
means, to cause operation of said feeding means while
all of said stop members remain in their operative posi-
tions; in a second of said positions of the control means,
to move only said third and fourth stop members to said
retracted positions thereof; in a third of said positions
of the control means, to move only said second and third
stop members to said retracted positions thereof; in a
fourth of said positions of the control means, to move
only said first and second stop members to said retracted
positions thereof; in a fifth of said positions of said con-
trol means, to move only said first stop member to said
retracted position thereof and to operate said feeding
means; and in a sixth of said positions of the control
means, to again dispose all of said stop members in said
operative positions thereof preparatory to the commence-
ment of a new operating cycle of the machine.

8. A machine for continuously forming tubes of asbes-
tos-cement comprising an endless felt for carrying an
asbestos-cement paste, a plurality of alternately operative
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tube forming devices, said endless felt passing through
each of said tube forming devices and cooperating with
each of said tube forming devices so that tubes of asbestos-
cement may be formed from the asbestos-cement paste
carried by said endless felt, said tube forming devices
when operated in proper sequence cooperating to form
continuously tubes of asbestos-cement from said asbestos-
cement paste carried by said endless felt, means defining
a guideway extending laterally past said tube forming de-
vices to receive empty collecting cylinders at one side of
the guideway and to discharge the collecting cylinders,
with tubes of asbestos-cement formed thereon, from the
other side of the guideway, means adjacent said one side
of the guideway for successively feeding collecting cylin-
ders to said guideway for movement thereover, a plurality
of stop means disposed along said guideway, said stop
means being operable to arrest the movement of said
cylinders along said guideway, between said tube form-
ing devices and at said tube forming devices, means for
operating said feeding means and said stop means so that
said collecting cylinders are fed to said guideway and are
positioned along said guideway and at said tube forming
devices in predetermined sequence so that tubes of asbes-
tos-cement may be formed thereon, each of said collect-
ing cylinders moving over the complete . guideway and
between each of said tube forming devices, means associ-
ated with each of said tube forming devices and said
guideway for moving one of said collecting cylinders into
a position so that said tube forming device may form a
tube of asbestos-cement on said one of said collecting
cylinders from the asbestos-cement paste carried by said
endless felt, and means for operating said tube forming
devices in sequence so that tubes of asbestos-cement may
be formed by one or the other of said tube forming de-
vices on each of said collecting cylinders, prior to its dis-
charge from said guideway by one or the other of said
tube forming devices, whereby tubes of asbestos-cement
may be continuously formed by said machine from said
asbestos-cement paste carried by said endless felt.

9. A machine for continuously forming tubes of asbes-
tos-cement comprising an endless felt for carrying an
asbestos-cement paste, a plurality of alternately operative
tube forming devices, said endless felt passing through
each of said tube forming devices and cooperating with
each of said tube forming devices so that tubes of asbestos-
cement may be formed from the asbestos-cement paste
carried by said endless felt, said tube forming devices
when operated in proper sequence cooperating to form
continuously tubes of asbestos-cement from said asbestos-
cement paste carried by said endless felt, a guideway de-
fined by a plurality of separate sections, said sections
adjacent each of said tube forming devices being mova-
ble, said guideway extending laterally past said tube form-
ing devices to receive collecting cylinders at one side of
the guideway and to discharge the collecting cylinders,
with tubes of asbestos-cement formed thereon, from the
other side of the guideway, means adjacent said ‘one side
of the guideway for successively feeding collecting cylin-
ders to said guideway for movement thereover, a plu-
rality of stop means disposed along said guideway, said
stop means operable to arrest the movement of said cylin-
ders along said gnideway, between said tube forming de-
vices and at said tube forming devices, means for oper-
ating said feeding means and said stop means so that said
collecting cylinders are fed to said guideway and are posi-
tioned along said guideway and at said tube forming de-
vices in predetermined sequence so that tubes of asbestos-
cement may be formed thereon, means associated with
each of said tube forming devices for moving said mova-
ble sections of said guideway to move one of said collect-
ing cylinders into operative position with an associated
one of said tube forming devices so that said tube form-
ing device may form a tube of asbestos-cement on said
one of said collecting cylinders, and means for operating

10

15

20

25

30

35

40

50

b5

60

65

70

75

10

said tube forming devices in predetermined sequence so
that tubes of asbestos-cement may be formed on each of
said collecting cylinders, prior to its discharge from said
guideway by one or the other of said tube forming de-
vices, whereby tubes of asbestos-cement may be continu-
ously formed by said machine from said asbestos-cement
paste carried by said endless felt.

10. A muachine for continuously forming tubes of as-
bestos-cement comprising a plurality of alternately oper-
ative tube forming devices, a guideway defined by a plu-
rality of separate sections, said guideway extending later-
ally past said tube forming devices to receive empty
collecting cylinders at .one side of the machine and to
discharge the collecting cylinders, with tubes of asbestos-
cement formed thereon, from the other side of the ma-
chine, each of said tube forming devices comprising a
lower cylinder rotating about a fixed axis over which
passes a felt carrying an asbestos-cement paste and a
movable head catrying pressure rolls so that a tube of
asbestos-cement ‘may be. formed on a collecting cylinder
positioned between said lower cylinder and said pressure
rolls, means adjacent said one side of the machine for
successively feeding collecting cylinders to said guideway
for movement thereof, a plurality of stop means disposed
along said guideway, said stop means being operable to
arrest -the movement. of said cylinders along said guide-
way, means movably supporting one of said sections
adjacent one of said tube forming devices, means yield-
ably urging said one section to a normal position aligned
with the remaining sections of said guideway, means on
the associated head of said one of said tube forming de-
vices for moving said one section to a position whereby
said one tube forming device may form a tube of asbestos-
cement on one of said collecting: cylinders, and means
for operating said feeding means and said stop means so
that the collecting cylinders are positioned along said
guideway and at said tube forming devices in proper
sequence so that tubes of asbestos-cement may be formed
thereon by said tube forming devices and so that tubes
of asbestos-cement may be continuously formed by said
machine.

11. A machine for continuously forming tubes of as-
bestos-cement comprising a plurality of alternately opera-
tive tube forming devices, an inclined guideway defined
by a plurality of separate sections, said guideway extend-
ing laterally past said tube forming devices to receive
collecting cylinders at one side of the machine and to dis-
charge the collecting cylinders, with tubes of asbestos-
cement formed thereon, from the other side of said ma-
chine, each of said tube forming devices comprising a
lower cylinder rotating about a fixed axis over which
passes a felt carrying an asbestos-cement paste and a
movable head carrying press tolls so that a tube of
asbgstos-cement may be formed on a collecting cylinder
positioned between said lower cylinder and said press
rolls, means adjacent said one side of said machine for.
successively feeding collecting cylinders to said inclined
guideway for movement thereover, a plurality of stop
means disposed along said guideway, said stop means
being operable to arrest the movement of said cylinders
along said guideway, means movably supporting the sec-
tions of said guideway adjacent said tube forming devices,
means yieldably urging each of said movable sections to
a normal position aligned with the remaining sections of
said guideway, a stop member associated with each of
said movable sections for movement therewith, said stop
members on said movable sections selectively retaining
a collecting cylinder thereon, means on each associated
head of each of said tube forming devices for moving
the associated movable section to a position whereby a
tube of asbestos-cement may be formed on a collecting
cylinder thereon, and means for operating said feeding
means and stop means so that the collecting cylinders are
positioned along said guideway and at said tube forming

Published by AsbestosClaims.Law

Method and machine for manufacturing asbestos cement tubes (US Patent 2,977,276, 1961) :
asbestosclaims.law/library/23015/11

ACL Doc 23015 - Page 11 of 13


https://asbestosclaims.law/library/23015/11

2,077,276

11
devices; positioning a first plurality of collecting cylin-
cement may be formed by said tube forming devices and
so that tubes of asbestos-cement may be continuously
formed by said machine.

12
cement paste thereon through said first and second tube
forming devices; positioning a first plurality of collecting
cylinders adjacent said second tube forming device; said
first plurality of collecting cylinders comprising a first

12. A method for continuously forming tubes of as- 6§ collecting cylinder at said second tube forming device
bestos-cement by a plurality of tube forming devices each with said second tube forming device in tube forming
being actuatable into a tube forming and a non-tube form- position, a second collecting cylinder with a tube of as-
ing position and comprising at least a first and a second bestos-cement formed thereon positioned adjacent said
tube forming device, said method comprising: continu- second tube forming device, and a third collecting cylinder
ously moving a felt having a layer of asbestos-cement 10 positioned between said second collecting cylinder and
paste thereon through said first and second tube forming said first tube forming device; positioning a second plu-
devices; positioning a first plurality of collecitng cylin- rality of collecting cylinders adjacent said first tube form-
ders adjacent said second tube forming device; said first ing device; said second plurality of collecting cylinders
plurality of collecting cylinders comprising a first collect- comprising a fourth collecting cylinder at said first tube
ing cylinder at said second tube forming device with said 15 forming device with said first tube forming device in non-
second tube forming device in tube forming position, a tube forming position, and at least a fifth and a sixth col-
second collecting cylinder with a tube of asbestos-cement lecting cylinder adjacent said first tube forming device;
formed thereon positioned adjacent said second tube actuating said first tube forming device into tube forming
forming device, and a third collecting cylinder positioned position so as to form a tube of asbestos-cement on said
between said second collecting cylinder and said first tube 20 fourt_h Collegting cylinder; actuating said second tube
forming device; positioning a second plurality of collect- forming device into non-tube forming position; moving
ing cylinders adjacent said first tube forming device; said said first collecting cylinder with a tube of asbestos-
second plurality of collecting cylinders ‘comprising a cement formed thereon from said second tube forming
fourth collecting cylinder at said first tube forming de- __ dev§ce fo a colh?ctmg station; moving said sepond col-
vice with said first tube forming device in non-tube form- 25 lecting cylinder through said second tube forming device
ing position, and at least a fifth and a sixth collecting to ‘sald collectmg' station; moving said thlrd. collect.mg
cylinder adjacent said first tube forming device; actuating cylinder to a position at said second tube forming device;
said first tube forming device into tube forming position actuating said first tube forming device into non-tube
so as to form a tube of asbestos-cement on said fourth forming position and said second tube forming device
collecting cylinder; actuating said second tube forming 80 into tube formmg position so as to form an a_sbestqs-
device into non-tube forming position; moving said first cement tube on said third collecting cylinder; moving said
collecting cylinder with a tube of asbestos-cement formed Eourth collecting cylmd@r. with .a tube o.f asbestos-cement
thereon from said second tube forming device to a col- formed th?reon toap osition bet\')veen said ﬁrst'and sgcond
lecting station; moving said second collecting cylinder 25 tube formu}g devices; moving said ﬁf.th collectmglc‘yhnder
through said second tube forming device to said collect- through S.ald first tube for{mng de:,v1ce to 2 position be-
ing station; moving said third collecting cylinder to a tween said fourth collecting cyhnder' with a tube of
position at said second tube forming device; actuating gtsbestos:ce'rllent f.ormed_ thel:eon and sagd first ‘tube form-
said first tube forming device into non-tube forming posi- ing device; moving said sixth collecting cylinder to a
tion and said second tube forming device into tube form- 40 p 0§1t1on at said ﬁ.rst t.ube forming dev1ge Wlth. gald first
ing position so as to form an asbestos-cement tube on tube forming device in non-tube forming position; and
said third collecting cylinder; moving said fourth collect- Tep eatlntg. said Im e;hod sdo ghat ’Egbgs of asbestos-cement
ing cylinder with a tube of asbestos-cement formed there- ?re con 151uqus yf ormed by said first and second tulze
on to a position between said first and second tube form- Corn}n&g b evm.eds ror:} the I;iyer of.asbzstos-cemcnt pasie
ing devices; moving said fifth collecting cylinder to a posi- 45 arried by said continuously moving felt.
tion between said fourth collecting cylinder with the tube . : :
of asbestos-cement formed thereon and said first tube References Cited in the file of this patent
forming device; moving said sixth collecting cylinder to a UNITED STATES PATENTS
position at said first tube forming device with said first 1,497,344 Parker - e June 10, 1924
tube forming device in mon-tube forming position; and 50 1,608,564 Parker — oo Nov. 30, 1926
repeating said method so that tubes of asbestos-cement 1,635,458 Brownetal, omeeo__ July 12, 1927
are continuously formed by said first and second tube 1,651,407 Parker - c- e e Dec. 6, 1927
forming devices from the layer of asbestos-cement paste 2,043,956  Camerota ——eeeem oo June 9, 1936
carried by said continuously moving felt. } 2,266,972 Holmquist - Dec. 23, 1941

13. A method for continuously forming tubes of as- 57 2,294,277 Can me e Aug. 25, 1942
bestos-cement by a plurality of tube forming devices each 2,767,445 Taccone - e oo Oct. 23, 1956
being actuatable into a tube forming and a non-tube FORFIGN PATENTS
forming position and comprising at least a first and a 373,240  Great Britain - _____ May 17, 1932
secqnd tube forming device, said method comprising: 60 636,500 Great Britain — oo __ May 3, 1950
continuously moving a felt having a layer of asbestos- 438,408 Italy oo Aug. 6, 1948
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