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1 

3,959,$23 
TUBESP?NN?N@ MACHNE 

James D. Brown,R.D,2,?ox300A,Halifax,Pa. 
Fied May29,1959,Ser. No.816927 

3Claims,(Ci.113?52) 
This invention relates to improvements in tube Spin 

ning machines and particularly to the formation of closed 
end tubes from preformed cups,pierced bilets or plate 
Stock. 
The apparatus according to this invention is for the 

forming of closed end cylinders of the heavy duty type 
as are used for Storage of oxygen,acetylene,etc. The 
initial closed end cylinder is formed on this apparatus 
and is worked down further and has a neck formed 
thereon by other Suitable machines,The closed end 
rough cylinder has heretofore been punched out of a 
billet and the walls have been very nonuniform. Bythe 
hereinafter described apparatus blank closed end cylin 
ders are formed having very uniform wall thickness 
throughout and thus a much better product thatis finally 
finished as a high preSSuregas containerisultimately able 
to be formed. 

It is an object of the invention to form on a single 
machine a closed end tube from preformed cups,pierced 
billets orapiece ofplatestock. 
Another object of the invention is to provide spinning 

apparatus for readily forming a closed end tube wherein 
the wall thickness is maintained uniform throughout its 
circumference and length. 
Afurther object of the inventionis to provide a closed 

end tube Spinning machine whichis double-ended having 
oppositelypositioned rotated mandrels overeach of which 
is formed a closed end tube by means of axialy and 
radially movable rollers. 
A still further object of the invention is to provide a 

double-ended rotating mandrel type oftube spinning ma 
chine in which a blank of sheet stock is utilized and 
clamped over the end of each rotating mandrel by an 
axialy and transversely movable pressure member whose 
tranSVerSe movement after axial movement to release the 
cylinder on the mandrel permits removal of the formed 
closed end cyinder after spinning. 

Other objects of this invention willin part,be obvious 
and in part appear hereinafter. This invention is dis 
cloSed in the embodiment thereof shown in the accom 
panying drawings and it comprises the features of con 
Struction combination of elements and arrangement of 
parts that will be exemplifiedin the construction herein 
after Set forth and the scope of the application of which 
Wil be indicated in the appended claims. 
For a more complete understanding of the natureand 

Scope of this invention,reference may be had to the 
folowing detailed description,taken together with the 
accompanying drawings in which: 
FIG,1 is a frontelevation of the center and1eft-hand 

end of the duplicate-ended spinning machine; 
FIG.2 is a top plan view of the machine shown in 

FIG.1; 
FIG 2a is a Section of the taistock mountingalong 

ine 2A—2A of FIG.2 on anenlarged scale; 
FHG,3 is a vertical section along1ine 3?3 of FIG.1 

On an enlarged Scale Showing the mounting of the tai 
Stock and its operatorfortransverse movementto permit 
removal ofaformed-up closedendtube; 
FIG.4is a vertical Section along line 4?4 of FIG.1 

On an enlarged Scale and showing the mounting and 
movementoftri-rollers; 
FIG,5is a Vertical cross Section on an enlarged scale 

along line 5?5 of FIG,4 showing a roler mounting 
and lubrication of same; 
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FIG. 6 is an enlarged Scale view along line 6?6 of 

FIG. 1 Showing the upper top rails and idler motor 
mounting and drive of mandrel shaft; 
FIG,7 Shows a roller arm mounting of one of the 

arms in FIG.4 on an enlarged Scale and the combined 
lubrication and cooling lines leading to the bearing 
thereof; 
FIG. 8 is a Sectional view on line 8—8 of FIG,7 

showing the bearings of the roller mounting on a further 
enlarged Scale; 
FIG,9 is the forward end on an enlarged scale of the 

tailstockstructure; 
FIG.9A is the other end,the rearend, of the tailstock 

shownin FiG.9;and 
FiG,10 is a diagrammatic layout of the power cylin 

ders for the various components and the supply offuid 
controledthereto. 
Throughout the description like reference numerals re 

ferto Similarparts. 
A basegenerally indicated at10 forms the mainframe 

of the machine. This base ormain frame had bedplates 
1l eXtending to either side as at 11 and ?",shown in 
FIG. 1,an integrally formed and extending upward from 
the center portion is a center Section 12 having bifurca 
tions ?3 and 13" which extend up as mounting members. 
Each of these members13 and 13" has a central bearing 
receSS generally indicated at 14in FIG,6to receive the 
tapered bearings that mount the mandrels,as will be 
explained. 
At each of the ends ofthe upstanding bifurcated mem 

ber ?3,see FIG. 6,there is a threaded aperture 15?15 
to receive cap Screws 16 which secure respectively on 
each upStanding bifurcation a vertical support 17 which 
has a notched-out center portion 18to receive a motor 
mounting M" and V-shaped slots19 oneitherside tore 
ceive longitudinaly extending top rails20—20,These 
top rails are secured on the member17 by means of cap 
blocks2? Which have a vertical aperture therethroughto 
receive cap Screws 22 that are threadedy received in 
apertures 23 formed in the vertical members ?7. These 
Vertical members or top rai Supports 17 are positioned 
On each of the upstanding bifurcations 13 and 13',as 
shown in FIG.1. It wil be notedthatthe lowerface of 
the cap blocks21 has aV-shapedrecess21athereinoppo 
Site the recess 19 in the rail support member17soasto 
receive the rails which,in this instance,are substantialy 
Square Shape in cross Section. 
Ataistock Support generalyindicated at24thatsup 

Ports the outerends oftherails20—2@andcertainpower 
apparatus will now be described. Reference to FIG.3 
Shows the lef baseend1 havingmounted oneitherside 
!oWer rais 25—25 having upwardly extending v-shape 
bearing_surfaces 25" and apertured with verfcal aper 
*ures 25"to receive Securing Screws26 whichextendup 
into the threaded apertures 24"in the base of tailstock 
support 24,,The tailstock support24 and its mounting 
best shown in FiG.3 is formed with square recessesat 
is upper corners as indicated at27which havethreaded 
aperture 27" at their base and receive the outerends of 
thetop rais20whicharesecuredbycap screws28. The 
taistock Support 24is formed witha slideway29 from 
top to bottominthe right-handface as shownin FIG.2 
Each Side of the slideway 29 is formed with tapered 
shoulders29/within whichissidablyreceivedthemount 
ing plate 30 for the tailstock,This mounting plate 36 
has dovetail edges andis held within the side receiving 
receSS29 bygibs 31 as shown in FIG.2 whichtake up 
the Slack and provide a proper slideftforthe plate 30. 
In the partly raised position of the plate 30as shown 
in FIG,3,the upperedgeisatpositiona andits1owered 
Position Would be Shown from the top edge a" asin 
broken ine whie thetworespectiveposionsforthebot 
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tom edge are at b and b". Adjustable positioning of the 
plate on downward movement is aforded by the screws 
32extending up through bed 11 into threaded apertured 
?locks…33 positioned on the top surface of the bed ??. 
Locknuts 34serve to lockthe screws32in adjusted posi 
tion. In FIG,3,the taistock Support 24 has an aper 
ture35formedthereinextendingfrom front to back and 
inline with the centralapertures14 and14',see FIG.1, 
inwhich lies the axis of the mandrelto be described. 
Thus,a cylinder formed on the mandrel as will be de 
scribed may be removed through the aperture35 when 
the tailstock slide 30iselevated to extreme top position. 
The description of the tailstock wil continue In the 
taistock support 24 there is an elongated aperture 38 
having the bottom 38° in ine with the aperture 35·in 
the plate 30 when the plate 3?is indown position,Ex 
tending through an aperture 39 in the upper portion of 
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mandrel shaft when power on the V belts as shown in 
FIG.2 in broken line is remoyed on the main drive mo 
tor(not shown). The motor M shown in FIG. 1 and 
connected by belt49 to one of the grooves of the V belt 
pulley 46 is merely for turning over the mandrel shaft 
45 during adjustment,cooling,etc and not while Spin 
ning, The shaft 45 is formed on each end with a prop 
erly threaded portion indicated at 5@in FIG,1 for the 
left-hand Side to receive the internally threaded mandrel 
generaly indicated at 51. The mandrel5 has formed 
thereon a Shoulder portion atits.inner end,as indicated 
at 52,and a dimple or recessin the end at53into which 
plate Stock to be formed into a closed end cylinder is 
preSSed by the tailstock plunger,as wil be described. 

15 

plate 30 is the tailstock or fuid preSSure actuated jack 
generallyindicated at 37 in FIGS. 1 and 2. In order 
to accommodate the sliding movement of the taistock37 
withits mountingplate 39 anelongated cutoutindicated 
by the broken lines 38 in FIG.3 in taistock Support24 
extendsupward from the bottom 38"in line with aper 
ture 35 in the plate 30,This cutout portion 38?38° 
permits thetailstockto be moved up and down in mem 
ber 24. Thus,the tailstock 37 is lowered to place the 
axis-thereof on the axis of the mandrel,as Will be ex 
plained. , - 
Thetaistock37is shownin FIGS.9and9A onanen 

1arged scale and is provided with a transversely extend 
ing apertured fange 39 having apertures 39 therein in 
its outer main body to provide for mounting ofthe Same 
on plate 30. This fange 39is shown mountedin FEG.2 
and FIG.3 by meansofcap screws40 see FIG.2,which 
extend into threaded aperturesin the plate 36. Attached 
to the top of tailstock Support 24 for the tailstock isthe 
horizontal plate 41?see FIG,3,on which is mounteda 
taistock actuatingpower cylindergeneralyindicated at 
42 having a lower fange 42"thatis secured by screws 
42"to the mounting plate4?. This power cyinder 42 
has a piston rod43 which is Secured to the plate 30 as 
at 43?. Thus,when fuid pressure is applied at 42a,see 
FIG,1,the power pistonis moved down and plate 3@ 
is moved down to position the tailstock.37 in poSition 
in axial alignment with a mandrel 51 to be described. 
The other power lead to the power cylinder 42 for the 
taistock is indicated at 425 at the lowerend of the cylin 
der,The details of the Structure and operation of the 
taistock,37 as shown in FIGS. 9 and 9A will be ex 
plained hereinafter. 

Also attached to the taistock mounting plate 24 in 
horizontal.position towards opposite edges therecf as 
shown in FIGS.2 and 3are power cyinders 110 and 115 
as by means of a conventional mounting collar arrange 
ment 11? for cylinder f1@ and if6 for cylinder 115. 
The plate 24is aperturedat1?1" and116°and extending 
respectively therethrough is the piston rod ??2 for cylin 
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The mandrel 5 is here shown as cyindrical and is the 
member about which the closed-end cylinder is to be 
formed bythe spinningaction, 

Tailsfock 4ssembly 
In FIGS.9 and 9Athe tailstockgeneralyindicated at 

37 is shown in detai,The left-handend as illustrated 
in FIG,9joins on with the right-hand end as shown in 
FIG. 9A in the ilustration,however,the tailstock is 
mounted on the left-hand Side of the apparatus in a Te 
Verse manner,as Shown in FIGS.1 and 2.Thistailstock 
is hereilustrated as being hydraulically actuated and has 
acylinder54withafiangedforwardend39 having mount 
ing apertures 39° therein as previously described. The 
rearend is formed with a transversely extending fange 
55. This fanged end 55 hasa central aperture 56 which 
receives a.rod 57 having longitudinal apertures 58 and 
59 extending the length thereof to receive a supply of 
cooling and Hubricating oiin one and to exhaust through 
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der 110 and 117 for cylinder 1í5. Each of the cyin- . 
ders 110 and 115 have fuid power supply connections 
110a and 1105 for cylinder 119°and 1?5a and i155 for 
cylinder115in the respective ends. The tailstock power 
cylinder has fuid pressure connectionsat 37a and 37b. 

Mandrel Mounting 
Mountedin the bifurcated uprights13 and 13°in the 

respective center apertures ?4 and 14',See FiG,1,are 
tapered roller bearing assemblies 43 and 44 reSpectively 
whichare held inposition bythe respective pilow blockS 
or caps17and17'. RotatablySupportedin these bear 
ingsisa mandrelshaft 45 haying formed thereon a Spe 
cial V-groove pulleyarrangement consisting of Some 18 
V beltgrooves as indicated at46 and especially formed 
brake drum portion 47aboutwhich is mounted a brake 
drum 48. Suitable means are provided for operating 
the brake drum.48 to Slow down the rotation of the 
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the other. The rear end of the rod 57 has a keyway 
60 formed therein and is threaded at 61 to receive ad 
justing nuts 62 and 63 to hold a Stop piate 64 in ad 
justed position thereon. The stop plate 64 has a keyway 
64' therein and receives a key 65 which extends therein 
and into the keyway 60.,Stop plate 64 asshown in FiG. 
2A has apertures 66 and 66 extending therethrough to 
receive the reSpective guide rods 67 and 68 which are 
threadedy secured at their inner ends 67" and 63" in 
threaded sockets 69 and 70 formed in end fange plate 
55 of the cyinder member 54. Thus,the adjusting nuts 
62 and 63 may be moved to position the stop plate 64 
andin Such positioningwill determine the length of travel 
of the rod 57,which is attached to the piston whose 
length of travel towards the mandrel determines the 
thickness of the bottom of the cylinder being formed. 
The forward or inner end of rod 57is threaded at 57'. 
A Specially formed piston 71 Bas an internaly thread 

ed rear end 72 Which receives the threaded end 57' of 
rod 57. Extension of oi passages 58 and 59 are in 
dicated at 58" and 59"in the piston 71 so that cil may 
be Sent to and removed from the internai forward end 
of the piston which mounts the rotary member as will 
be described Suitable packingglandsgeneralyindicated 
at 73 are formed in the cylinder 54 at the left-hand end 
thereof as shown in FIG.9. Piston 57 has a head por 
tion generalyindicated at 74 which has,as indicated, 
three ring-receiving annular recesses 75 to receive the 
rings 76 This head portion 74is of sightiy greater di 
ameter than the main portion of the piston.7? where it 
paSSes through the packing glands 73. The left-hand 
end as shown in FIG.9 of the piston 7í has an internal 
cavity made up of stepped and tapered parts as wil be 
described,Starting at the left-hand end aS Shown in 
FIG,9 is a short cyindrical portion 77 having a pack 
ing gland portion 77 to receive the packing gland 78. 
An inwardiy tapered portion 79joins with an internaly 
threaded portion 86 Which joins with a slightiy Smaler 
diameter bearing receiving recess81 thatextends for over 
half the length of the internal caVity to a Shoulder por 
tion 82 which joins with an extreme inner end cavity 
83 of slightly Smaller diameter. A ball bearing aSSen 
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bly 84 mountsin cavity 8í against the Shoulder 82 and 
forward of this abutting Same is a sleeve or Spacer 85 
against whose forwardend the forward bearingassembly 
86abuts. An externally threaded retainer ring &7 is re 
ceivedin the threaded portion 89 and holds the bearing 
assembly 86 in place against the sleeve 85. 
Mounted within this internai recess portion in the pis 

ton 71 is a plate-engaging rotary membergeneraly in 
dicated at 88. This rotary member 88 is formed with a 
cylindrical outer end or head 89 having a protruding 
spherical portion 9? whose outer curvature corresponds 
with the concave shaped end Surface or dimple 53 in 
the end of the mandre15?. Nextin from the head 89 is 
a cylindrical body 9í received within the packing gland 
77" and the recess 77 and this portion 91 joins with a 
tapered portion 92 of ike taper to the tapered portion 
79 of the cylinder 71,The rear end of the tapered por 
tion 91 joins with a cylindrical journal portion 93 which 
is slidably mounted within the bearing races 84 and 
86 and has midway its length an annular reduced in di 
ameterportion 94 of relativelyshort1ength axialy within 
whichis received a Stop Screw 95threadediy mountedin 
an aperture extending radially within the piston 71 at 
96 and havinga countersunk portion at 97 to receive the 
head 95" of the stop screw 95. Spacer 85 is apertured 
at 85"so that screw 95 may pass therethrough. Formed 
in the inner end of axially movable and rotary member 
88 is a rear end recess 88a terminating at its bottom 
in a Smaler diameter recess portion 88b which receives 
a thrust bearing 98. 

Mounted against the thrust bearing 98 is a circular 
plate 99 Teceived within the Smaller inner end cavity 
83 of the piston 71,This plate 99 has a forwardly pro 
jecting centrally dispoSed boSS 99 and a rearwardly ex 
tending boss 99". The forwardy extending boss 99"is 
received within the bearingassembly98 and therearward 
ly projecting boss 99" receives thereabout the heavy 
duty compreSSion coil compression Spring ??? which ex 
tends to the rear of cavity 83 and presses against the 
plate 99 about the boss 99'. When the piston 7? is 
forced to the left by pressure applied at 375,see FIG. 
9A,the rotary and axialy movable member 38 moves 
from the broken ?ne to the ful line position and tends 
to compress Spring 199 whie the Spherical protrusion 
90 on the end of 88 Seats against a plate,a preformed 
Cup or a pierced biHet to be formed into a cylinder and 
pushes and forms the bottom end of the cyinder being 
formed up against the dimple 53 on the end of the 
mandrel5 to hoid it firmlyin place whie the spinning 
rolers as wil be described act to Spin the plate cr the 
Stock into a tube. Movement of the piston 7 to the 
Tight or to a retracted position from engagement with 
the plate or Stock is accomplished by means of reversing 
the fiow of hydraulic pressure and applying it at aper 
ture 37a,See FIG,9,at which time the fow through 
aperture 37b is reversed. Flexible pressure carrying con 
duits(not Shown)areattached to the respectiye apertures 
37a and37b. Cooling of the rotary and axialy movable 
member88is accomplishedthrough the oisupply through 
the ducts 58—58"which lead to the journal portion 93 
and exhaust through the conduits 59—59. The con 
duits or passageways 53 and 59 are connected reSpec 
tively to flexible supply ieads 58" and 59". The oil 
paSSing around thejournal 93 also Serves to lubricate the 
bearings 86,84 and 93. Oil also eases up the taper 
portion 92 and lubricates thejournal portion 91 ridingin 
the cylindrical portion 77 adjacent the packing 77. A 
Suitable cooling system(not Shown)is provided whereby 
the lubricating and cooling oil is cooled. 

In FIG.1 there is shown attached to aperture 37a in 
thetaistockcylinder54asolenoid operated valvegeneral 
1yindicatedat37c. Asuitable hydraulic connection 37d 
is associated with this valve 37c. When bottom forming 
pressure is applied to piston 71,this Solenoid Operated 
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valve 37cisina closed position and is bypassed. When 
the bottom end of the ultimate cylinder is being formed 
mandrel 51 is stationary. After the bottom is Suitably 
formed and at the time the main drive motor is Started 
andoperates to carryouta SpinningStep on the StCck,the 
soienoid operatedvalve37c opens and thefiuidbypaSSesto 
an adjustable pressure relief valve(not Shown) whoSe 
pressureis Setto be overcome bythe normal andinherent 
pressure ofspring160. This actionalows thepiston 7 to 
move to the right,as viewed in FIGS.9 and 9a,relative 
to the rotary member 88. In this latter condition the 
relative position ofrotary member 88 will be as shownin 
broken line,In this latter condition the rotary member 
88 is rotating and thrusting against the thrust bearing 98. 

Spinher Rolers and Mounting 
Reference to FIGS,1,2,4 and 5 shows the Spinner 

roler mounting plate or cross head 10? having a cir 
cular-like shape as shown in FIG.4 with a bottom por 
?ion ?$2 having vertical sides 192" and on either side a 
cutout V portion ?93 whichis received over the tracks25 
and the inverted V-shaped portions 25' thereof mounted 
on the bedplate li. Inthe upperportion of plate l@? are 
cutouts ?94 having vertical faces 164 to receive the 
upperrails2@ So that the plate 10i may be Slid along the 
bottom and toprails to urge ittoward and away from the 
mandrel 5? aS Will hereinafter be deScribed. ?n FIG,1 
the plate ???is Shown formed withfianges 195 extending 
OutWardlyfromeither Side adjacent the rai cutouts to act 
asguides along the rais 25"while integral flanges1@6 are 
ikewise provided at the tops adjacent the cutouts 1@4 to 
guide the plate i@? along the rails 20. 
Along the horizontal diameter ofplate ?01 and towards 

the outer Sides thereof,there are apertures ?07 and ?@8 
to receive piston rods of the power cylinders 110 and ?15 
used to move the plate 101. Power cylinder110 has fuid 
pressure connections lí@a and i0b which Supply pres 
Sureto the preSSure cylinder. A mountingcoliargenerally 
indicated at i Servesto mount the preSSure cyinder ?0 
on the tailstockSupport24. Piston rod i2 of the power 
cyinder ?@ projects through tailstock Support 24in a 
Suitable aperture formed therein and its end is received 
in aperture 197. The end of rod 112 is threaded atí?3 
asindicatedin FIG.2 and receives a Securing nut i14. 
A cooperating power cylinder i5is mounted also on 

tailstock Support 24 and has hydraulic connections ??5a 
and ?15b. A Suitable colar mounting l?6 mounts the 
cylinder i3 to the tailstock Support24 andits piston rod 
?17eXtends through the tailstock Support24 and through 
aperture ?68in plate ??i where it receives a nut1?9 to 
hold itin place. 

Referring to FIG,5,the plate i9 has a cylindrical re 
ceSS ?2@in the ieft-hand or forward face thereofjoining 
With a Sightly larger cyindrical recess ?2i havinga bot 
tom Wal 122 joining the two recesses,A circular cam 
plate ?23 is received in the recess ?26 and this plate is 
formed with an annular flange ?23" against·which is 
mounted a Securing ring {24 having Suitable apertures 
125 to receive cap screws i25' which are received in 
threaded recesses 126in plate i@1,Aplurality of these 
Cap SCreWS 125/Spaced apart are Shown in FIG,4, 

In the ilustration shown,cam plate l23 has associated 
therewith three Spinning rolers,however,four or more 
rolers mightbe utilized,Arolerarmisindicated at139 
Which is elongated and narrow at one end and larger at 
the other,At the narrowerend thereis an aperture i36° 
which receives a cap Screw i29 securingthe armto plate 
191. Reference to FiG.8shows ageneralrecess13íex 
tending therethrough having a front bearing recess i32 
and a rearbearing recess133. Associated with the front 
bearing receSS 132 is aretainerrecess for the oilseal for 
the front bearing as indicated at 134 to receive a front 
bearing oil Seal 135,The rear bearing recess ?33 has an 
aSSociated larger rear recess i36 outward thereof,to re 
ceive the rear oil retaining cover plate 137 which is se 
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cured bycap screws138 receivedin apertures i38°in arn 
130. Receivedin thefront bearing recessí32 is a front 
bearing assembly 149 and in the rear bearing receSS ?33 
a rear bearing assembly 14?. These bearings receive a 
roller shaft 142 having a threaded rear end 143 which 
receives a Securing nut 144. The forward end of Shaft 
?42istapered at145 to receive a spinnerroller ?46 hav 
ing a forward tapered spinningsurface ?46'. The roHers 
?46 maybediferentiy shaped. In FIG.8 thereis shown 
a passageway 147 to Supply lubricating and cooling oi 
and a discharge passageway148 for the oi. These con 
nect with supply exhaust ines147" and ?47" and the ex 
haust?ine 148' and the fiexible connection ?48" aS Shown 
in FIG.7,These fiexible lines í47' and ?48' connect 
with fittings so that oil supplyis through a paSSage 150 
in plate 10 that connects with an manifold ?50a while 
?48" connectswith passage15 and manifold ?5ia. The 
plate ?23 has a cam groove 152 therein which is of ar 
cuate shape and receives aguide screw orstud ?53 thatis 
threaded into an aperture154in arm 13@. The head of 
Screw f53 is received within a slot ?52" on the reverse 
Side of plate 123,Access to install screw í53 is through 
the aperture 155inplate 101as shown in FIG.5. 
?Rotation of cam plate 123 is under the control of a 
power cyindergeneralyindicated at156in FIG.4 A 
1ug 101a extending from the mounting plate 101 has a 
Divot pin 157 mounted therein on which is pivotally 
mounted the power cylinder.156. The power cyinder 
156 includes a cyinder portion ?58 and mounting por 
tion 158° which may be termed a mounting portion. 
Power cylinder 156 has fuid pressure connections 158a 
and 158b,Suitabie flexible fuid pressure conduits are 
connected to the respective connections 158a and 158b. 
A piston rod 159 extends from the power cylinder 156 
and is attached to the plate 123in a pivotal manner by 
apivotpin160. 
By use of the power cylinder 156 and the controls 

therefor as will be explained hereinafter,accurate con 
trol of movement of plate 123 is obtained and thus 
movementin and out ofthe roler assemblies127against 
the Stock being formed into a closed end cylinderis ob 
tained. The roll carrying plate 10? is underthe control 
of the power cylinders 110 and 115 for axial movenent. 
The central aperture 123a in plate 123 alows the man 
drel51 with the plate formed thereover as a closed end 
tube to extend therethrough in the formation and spin 
ning of theplate aboutthe mandrel51. 

Aperture 123a in the cam plate is in alignment with 
the aperture 38"in tailstock mounting plate 24. 
A spray system for conducting cooling fluid to cool 

the mandrel 51,as may be necessary,is indicated in 
FfGS.1 and 2 at 161. It includes,for example,three 
nozzles162 and a supply conduit163. Spraying may be 
done while machine iswaiting conveyance of next plate 
orpreformed biletto be spunandatthistime motor(m) 
will be actuated and slowly rotates mandrel 51 for even 
cooling. 

- Fiaid Pressure System 

In FIG,10there is shown diagrammatically the hy 
draulic fuid supply system used with this tube Spinning 
machine Amotordrivenpumphavingconnectedthere 
with a reservoir as1abeledin FIG.10,suppies the fuid 
under pressure to the respective control valyes V1,V2, 
V3andV4 Inthe system shown provisionismadefor 
counteractingforces since the mandrels 51 and 51 are 
positioned oppositely and axialy in aignment. Valve 
V1 operates the pressure actuators 156 and 156"to ro 
tate cam plate 123. Valve V2 applies pressure under 
controlto the pressure cylinders 42 and 42"to move the 
tailstocks37 and 37" up and down while valve V3 is the 
controlforthe pressure actuator37 and 37"for the tail 
stock to move the rotary member 88 against the Stock 
which is held firmly against the end of the mandrel 51 
and-which forces in the arcuate bottom thereof in the 
recess 53 as Shown in FIG,2. Valve V4 contr2ls the 
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8 
pressureto the respective pressureactuators 110and 115 
and 110" and 115' to move the respective plates 101 
carryingthe rollers whichwork down the respective stock 
pieces into the respective cylindrical containers. 
A highly eficient machine for forming a closed end 

cyinder from preformed cups,pierced bilets or plates 
is provided. The tailstock pressure applying jack 37to 
holdtheplate orstock on the mandrelis mounted Sothat 
it is removed from axial alignment with mandrel 51 to 
permitinsertion of a preformed cup orpierced biliet and 
ready removal of the formed cylinder. Very accurate 
and uniform wal1thickness closedat one end cyinders of 
the heavy duty type may be readily made from pre 
formed cups,pierced billets orplate stock. Itisintended 
that the material being worked would be adequately pre 
heated to render it more readily formable. However, 
cold forming of relatively small thickness material or 
stock could be handled. While an arrangement of three 
roilers for carrying out the spinning has been Shown, 
four or more roller arrangements might be utized. 

Iclaim as myinvention: 
1. Apparatus for making cylinders closed at one end, 

comprising,in combination,a frame having a centrai 
upstandingportion andintegral bed plates projectinggen 
erally horizontaly in opposite directions at the bottom 
thereof,said central portion having bifurcated bearing 
members projecting upward therefrom,upstanding cap 
blocks received over said bearing members and having 
longitudinal upper rail receiving means in their top por 
tions,a mandrel member receivedin said bearing mem 
bers and having mandrel portions at opposite ends 
and a drive pulley thereon positioned between Said bi 
furcated bearing members,Said bed plates having longi 
tudinaly extending spaced apart bottom rails thereon 
extendingparaHelto the axis ofsaid mandrel member,a 
fuid pressure actuatedjackforeach end of the apparatus 
iorclampingstock to be formed against the end of each 
mandrel portion,upstanding mounting means for each 
jack on each projecting bed plate permitting them to be 
moved transversely into and away from axial alignment 
with the mandrel and a stock engaging portion thereof 
axialy toward and awayfrom Said mandrelto hold Stock 
thereagainst to be formed,Said jack mounting means 
having an aperture therethrough for movement of a 
formed closed end cyinder therethrough and upper rail 
mounting means thereon in alignment with the upper rail 
mounting means on Said cap blocks,upper rails mounted 
in said upperrail mountingmeans and extending paralel 
to the axis of said mandrel member,a cross head 
mounted betweensaid bottom and upper rais forsiding 
movement along Said rails between each jack mounting 
means and the adjacent mandrel portion,Said cross head 
having a central aperture for movement of the adjacent 
stock engaging portion of the jack therethrough and re 
moval of a formed closed end cylinder,a circular recess 
in the face ofeach of Said cross heads nearest the adja 
cent mandrel portion,a rotary circular plate member 
mounted in said recessin the cross head,Said rotary plate 
having a central aperture therethrough in axial align 
ment with Said aperture in the cross head and the axis 
of Said mandrel member,roler mounting arms pivoted 
at their outerends to the Said cross head,Spinningrolers 
rotatably mounted on the inner ends of Said arms and 
projecting toward Said adjacent mandrel portion for en 
gagement with the stock to shape it over Said adjacent 
mandrel portion,Said rotary plate having arcuate cam 
means,cam guide means connected with Said cam meanS 
and to said arms,means for rotating Said rotary plate 
whereby Said roler mounting arms carrying the Spin 
ning rollers are rotated to move said rolers toward and 
away from the axis of Said mandrel member and means 
to move the cross head toward and away from Said ad 
jacent mandrel portion to bring Said spinning rolers into 
working engagement with the stock. 

2. Apparatus for making closed end cyinders accord 
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ing to claim 1 wherein Said roller mounting arms have 
anti-friction bearingmeans mountingsaid rollers thereon 
and lubricating Supply and exhaust means are provided 
for Said anti-friction bearings to lubricate and cool the 
S8me? - 

3,Apparatus for making cylinders closed at one end, 
comprising,in combination,a frame having a central 
upStanding portion and integral bed plates projecting 
generaly horizontaly in opposite directions at the bot 
tom thereof,Said central portion having bifurcated bear 
ing members projecting upward therefrom,a mandrel 
member received in Said bearing members and having 
mandrelportionsat oppositeends andadrivepulleythere 
on positioned between said bifurcated bearing members, 
Said bed plates having longitudinally extending spaced 
apart rail means extending parallel to the axis of said 
mandrel member,a jack means including a stock engag 
ing portion for each end of the apparatus for clamping 
stock to be formed against the end ofeach mandrel por 
tion,upstanding mounting means for eachjack on each 
projecting bed plate permitting them to be moved trans 
Versely into and away from axial alignment with the 
mandrel and the stock engaging portion thereof toward 
and away from said mandrel to hold stock thereagainst 
to be formed,Said jack mounting means having an aper 
ture therethrough formovement ofaclosed end cylinder 
therethrough,a cross head mounted on said bottom rail 
means for siding movement between eachjack mounting 
means and the adjacent mandrel portion,said cross head 
having a central aperture for movement of the adjacent 
Stock engaging portion of the jack therethrough and re 
noval of a formed closed end cylinder,Spinning rollers 
having mounting means mounting them on said cross 
head in spaced position about the axis of said mandrel 
member for movement toward and away from Said axis 
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of the mandrel member,power operating means for 
movement of Said mounting means for the Spinning rol 
ers and means to move said croSS head toward and away 
from Said adjacent mandrel portion to bring Said spin 
ning rollers into Working engagement with the Stock as 
Said rollers are moved by theirmounting means, 
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