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1

This application is a continuation in part of

my application for Can Trimming Machine and
Method, Serial No. 585,169, how abandoned.

The invention relates to trimming machines
for operating upon small diameter thin metal
cans or tubes open at one end and closed at the
other and relates particularly to the means for
holding the ecans in place during operation
thereon and for dismounting them when finished,
and for trimming, beading or otherwise shaping
and piercing the cans at the same time.

In frimming machines of the type mentioned,
there are customarily provided a rotatable arbor
or mandrel on which the can is mounted loosely
and an oscillatory tool holder having a revoluble
shaft. Difficulty has been experienced not only
in holding the work on the mandrel in the exact
position required for accurate operations there-
on, but also in performing accurate trimming and
other operations on the work such as to form an
open end tube of an exact length within narrow
limits such as is necessary for example in radio
tube shield cans, condenser cans and the like.
Difficulty has also been experienced in removing
the scrap piece or waste material left from the
trimming and piercing operations, which removal
has often been necessarily done manually. Nor
has it been possible to pierce the end of the ro-
tating can on the mandrel while the trimming
or shaping operations are performed.
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This invention therefore contemplates the pro- .

vision of means acting on the closed end portion
of a tubular work piece for holding and main-
taining the work in an exaci predetermined posi-
tion on a mandrel, said means including fluid
pressure applying. means and mechanical pres-
sure applying means acting just before and while
the work is engaged by the trimming and shap-
ing tools, such engagement occurring at the same
relative point of each piece mounted in the ma-
chine. ’

The invention further contemplates the pro-
vision of means for piercing the closed end of the
rotating can while other operations such as trim-
ming and beading, filleting or other shaping
operations are performed on the lateral surface
of the can.

The invention further contemplates the pro-
vision of simple, inexpensive but effective means

for dismounting the can and any scrap material ;

resulting from the operations, thereby attaining a
finished can trimmed to length, beaded or filleted
or otherwise shaped if desired, and also pierced
if desired and dismounted in a single manual set-
up of the can on the same mandrel of the. same
machine.
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The invention further contemplates the pro-
vision of revoluble means for adequately holding
the closed end of the can concentric with the
mandrel during the trimming and other oper-
ations which temporarily spring or distort an-
other part of the can into a position eccentric
of the mandrel. :

The various objects. of the invention will be
clear from the description which follows and
from the drawings, in which

Fig. 1 is a front elvational view of part of the
machine showing the mandrel and the holding
and piercing means for the work partly in section
and in dotted lines in the retracted positions
thereof, and also showing the trimming tools in
dotted lines in the retracted positions thereof.

Fig. 2 is a vertical sectional view of the mandrel
and of the can as they appear while the work
hangs freely on the mandrel out of engagement
with the trimming and beading tools and the
piercing punch.

Fig. 3 is a similar sectional view taken on the
line 3—3 of Fig. 1, showing the can slightly and
temporarily distorted by the revolving tools.

Fig. 4 is a similar sectional view of the mandrel
and of the finished work, showing the approxi-
mate position assumed by the latter and the
clearance between. the mandrel and the work
when the work is blown off the mandrel.

Fig. § is a top plan view, partly in section, of
the means for actuating the moving parts and
for timing the blasts, the frame of the machine
being omitted.

Fig. 6 is a front elevational view of the same,
partly in section.

Fig. T is a fragmentary front elevational view
and- vertical section of the work holding and
piercing means in a modified form.

Fig. 8 is a side elevational view of the blow-
off pipe surrounding the mandrel.

Fligs. 9-12 are front elevational views of some
of the various cans or tubes which can be pro-
duced on the machine by the use of suitable
revolving tools and -correspondingly shaped
mandrels.

The typical machine to which the invention is
applicable includes a. revolving mandrel as i5
and an oscillatory. and revoluble tool carrying
arbor as (6 adapted to carry one or more re-
volving tools toward and from the mandrel and
to maintain the tools in contact with the work
blank for one or more revolutions of the mandrel.
By means of the present invention. it becomes
possible to perform substantially simultaneously,

5 & number of highly accurate operations .in &

single set: up of  the work on the mandrel' and
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thereby to produce the required can accurately
and in quantity on the same machine, and simi-
larly to produce any one of a number of differ-
ently shaped cans merely by changing the tools
or the work mounting and holding devices, or
both.

_As best seen in Figs. 5 and 6, the w01k or
mandrel arbor 15 is rotated by the shaft I% to

which it is operatively connected in any well
known manner, said shaft being rotated through -,

" the gear {8 thereon which meshes: with the:gear
18 on the driven shaft 20. A su1table motor as
21{ drives said shaft 28 through the motor pulley
22, the belt 23 and the pulley:-24 on the shaft 207
To supply a timed blast for automatically eject~

ing scrap resulting from the.end piercing . oper-:

ation after the cycle of operations has heen com-

pleted, the mandrel shaft 17 has a longitudinal

hole 25 therethrough and communicating with
the interior- of ‘the mandrel- 5. - The: timing. of
the-blast is controlled by a- suitable cam as. 28
on-the-cam-shaft 28 which-is driven by the.-gear
30: thereon through-the gear 31 on-the shaft- 20:
The cam opens the:spring-closed: valve: 82 of any
well-known' type-such as a-“Schrader? valve at
the proper time to permit a. blast-of: icompressed
air -or-the-like whlch has: been. supplied to. the
pipe 33 connected’ to-one-side of the valve, to
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pass into the pipe 34 on- the .other:side of the vaive -

and thence: to-enter the opening 25.

The- tool arbor 1§ is: designed- to-hold, rotate
and oscillate toward- and from-the-mandrel, any
number - of - suitable circular - tools- such as.the
trimming tool-35 (Figs. 1 and 7), the grooving
tool- 86- (Figs. 1-and 3)' er-the-fillet: forming tool
3T- (Fig: 1 with suitable spacers -as 38: therebe-
tween: While the-tools for:-shaping the various
forms-ofbeads of-the:cans-39; 40.and 4i: of Figs.

30

10; 11-and 12/ are ‘not shown, such:-tools -are well

understood and need not be described. in- detail.
The- mandrels- 15 of- Fig, 1. and.42- of ‘Fig.. 7. are
suitably- shaped and: dimensioned- to. cooperate
with the revolving tocls 83, 36; 37 or the like to
shape-or cut that part-of-the can:or tube pressed
therebetween .in: a well known manner:. For.ex-
ample; in- Fig. 10-the. shaping-operation: isthe
formation of thesbead: 43, which is mainly:convex
outwardly - but: which: is - bounded- by.. outwardiy
concave edges The mandrel in that case would
have:a bead bounded by:-similar - concave-edges
and of the same cross-sectional size-and: shape-as
that of the inner surface of the bead: In-Fig. 11,
the bead 43a is bounded by only one concave.edge
portion and in Fig. 12, the bead- :435-has:no con-
cave edges: Shapes: otlier- than beads-may - ob-
viously be formed-as‘may-be found necessary, and
the tools and mandrel-in-that: case; ‘are.shaped
accordmvly

To oscillate-and rotate the tool shaft-16; an os-
cillatory bifurcated-frame is-provided; said:frame
being: pivoted on-the-driven- shaft 20 (Figs-5 and
6) and having-one-arm 44 supporting the shaft
i6:and another arm 45 supporting: the auxiliary
sprocket shaft 46. The shaft 2§ carries the
sprocket wheel 47 while the shafts 16-and 46.carry
-the -respective:sprocket. wheels 48 -and 49. Pass-
ing: around said -wheels is the:chain 53 whereby
rotation:.of - the.shaft. 20~ causes-rotation:of -the
shaft 16: An adjustable.rod:54 is.secured-at one
end to. the arm 45 of the. sprocket frame and at
the.other end is connected to-an end.of the crank
lever: 52 pivoted to the frame: of: the machine as
at:53: The other end: part:-of the crank lever-is
connected to the bar .54:having a:slot 55 therein
through which:slot:passes the.cam shaft-28.. Pro-
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jecting from the bar 54 is the pin 58 drawn into
contact with the cam 57 on the shaft 29 by the
tension spring 58. Said spring is connected at
one end to the crank lever 52 and at the other
end to the frame of the machine as at 88, where-
by the spring, when permitted to do so by the

cam 57, puils:the:shaft: 16 in a:counter clockwise
direction as viewed in Fig: 6 and-away:from the
mandrel 15. Said cam is properly shaped to move
the pin 56 and.the bar 54 toward the left at the
proper time- thereby. to rotate the lever 52 ina
clockwise direction, moving the rod 5! toward
the right. and:rotating the frame and the parts
carried:thereby in:a clockwise direction to move
the tool shaft: 18- toward the mandrel.

To.time the: work blow-off blast through the

pipe 66, the cam §{ on the cam shaft 28 operates

the:spring-closed valve 62 interposed between the
pipe 6§ and the air supply pipe 33. Said pipe
69 terminates at.its-upper end-in a.loop 83, (Figs.

1, 7 and 8) concentric-with-and-in bhghtly spaced
relation: to-and- around the mandrel shaft: t1:

The, 100p is prov1ded with: a; number of holes-64
unevenly bpaced mrcumferentlally around. the
loop-and inclined to.the axis. of- the mandrel.and
on the: 51de of:the loop nearer the revolving tools
for the dlscharge of .o dismounting air blast.along
the mandrel. 15 or: 42. The holes. 64 are .prefer~
ably concentrated more: closely. toward. one side
and near. the bottom.of the loop .as best seen in
Fig.. 8, because-the serap, and .the. released work
tend. to:lang.on. the: mandrel tangent thereto at
a point.off the.vertical center line of the mandrel
owing to the rotation of.the mandrel.in the..di-
rection of the arrow.of Fig. 8.. Most. of the holes-
64.are. therefore provided where the space 88 be-
tween the work and the mandrel is greatest and
where the greatest amount of blast fluid is.there=
fore requlred to, _perform the. blow- off operation.

The blast emerges from the holes §4.in the form
of a hollow cone as shown generally by the arrows
of Figs. 1 and 7,.and applies dismounting pres-

sure in a dlrectlon generally longitudinal of the
mandrel as well as around the outside of the man-
drel and. the inner and outer surfaces of the
scrap piece 65 of Fig, 1 or 66 of Fig, T'and on the
finished work 67.of Fig. 1 or §9 of Fig. 7.

The work, to be:trimmed and shaped is in the
form of 'a tube blank as’ i, Fxtf 2, and is mounted
on the, mandrel” manually To. ‘permit. easy
mounting and also to permit easy dismounting
of - the:, ﬁmshed can or tube after it has been
beaded or grooved the diameter of the mandrel
is made: sufﬁmently less than the diameter of the
inside of the tube: as is' well understood in the
art, or in other words the tube is considerably
larger than the mandrel. Consequently, the tube
blank merely hangs on the rotating mandrel in
about- the position  shown' in- Fig: 2 bHefore it is
pressed- into- trimming and: shaping position- by
the means for holding the end portion of the tube
or by the revolving: tools. - However, means- are
provided  to- assist- the- operator -to mount- the
blank and-to-relieve-the operator of the -necessity
for moving the blank-all the way- on to-the man-
drels It will-be-understood-that the longer the
operator’s hand remains in contact- with the
blank, the-greater the danger of injury- to-her
by her failure-to-withdraw: her hand:in time, or
the slower:the speed-of the machine-to give her
sufficient: time -for thiat -purpose.-

Said mounting means-takes the-form-of -a-prop-
erly:timed blast-acting:on the.closed bottom 16 of
the tube as:.itis releasediby the:operator, the:blast
passing: through:. the: reciprocating: centering;
holding and piercing mechanism 77 of Fig: 7-and
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18 of Fig. 1 and through the piston rod or pipe
81 to complete the mounting of the tube after
it has been partially mounted by the operator,
thereby giving the operator sufficient time to
withdraw her hand before the holding mecha-
nism engages the end portion of the tube or the
revolving tools engage the lateral surface of the
tube. Exact synchronization of the operation of
the tools becomes unimportant when the mount-
Ing blast is used, since said. blast positions and
holds the work properly against the end of the
mandrel until either the tools or the holding
means come into operation. The passages for
the blast through the holding means will be later
described in connection with the description of
said means. . The blast is operative when the tool
shaft 16 is retracted from the mandrel as shown
by the dotted lines of Fig. 1 and when the holding
means is also retracted. The blast is timed to
operate alternately with the dismounting blast
through .the holes 64 of the pipe 63. For this
purpose, the cam 12 mounted on the cam shaft
29 operates the valve 73 which is interposed
between the air supply pipe 33 and the pipe 14
leading to the pipe 81 through the flexible pipe 5.

The pipe 81 serves also.as a piston rod, carrying
at the end thereof the piston 19 reciprocating in
the cylinder 82 and urged away from the mandr el
by the spring 83. Air is supplied behind the pis-
tonl at the proper time through the branch pipe
84 to force the piston, together with the pipe 8t
and the holding and piercing parts carried there-
by, toward the mandrel against the action of the
spring 83.

In the form of the holding and piercing means
shown in Fig. 1, the punch holder 94 is revolubly
secured to the end part of the pipe 81 as by
means of the set screw 80, the innher end of which
is inserted into and runs in the groove 90 around
the pipe. A second pipe as 81 screwed to the
holder 84 as at 194 and arranged inside of the
pipe 81 may serve if desired as an additional bear-
ing for the latter. To permit the blast to pass
out of the pipes 81 and 181, a central hole 85 is

provided in the punch holder and communicates ;

with the radial holés 86 and 87 leading to the
circumferentially spaced holes 187 through which
the blast emerges from the holder. In the exten-
sion 88 of the holder is mounted the suitable

punch 89 of such length that its operative end :

lies within the sleeve 91 at all times, the punch
having the central blast passage 189 therethrough
communicating with the hole 85. At one end
thereof, the sleeve is removably secured to the

holder 94 as by the screw threads {81 whereby s

another similar sleeve may be substituted when
the tube diameter is changed. At its free end,
the sleeve is rounded, bevelled or flared properly
to-guide-the end portion of the tube blank into
engagement with the inner cylindrical surface of
the sleeve and to center said end portion accu-
rately and concentrically around the correspond-
ing end ‘of the mandrel (5, when the sleeve is
moved ‘to the position shown in Fig. 1 in which

it embraces the tube end portion and the end

part of the mandrel. Near the end of the sleeve
is provided the internal stop shoulder 92 against
which the outstanding flange or shoulder 93 of
the movable member or button 95 is pressed by
means of the compression spring 86 arranged
within the sleeve, when the holding means is
retracted off the mandrel.

When air is supplied to the pipe 81 and to the
cylinder 82, the blast discharged longitudinally
through the punch passage 188 and through the
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sleeve around the punch through the holes 187
automatically completes the mounting of the
blank 10 on the mandrel {5, the mounting having
been initiated manually. At the same time, the
pipe 81 together with the parts secured thereto
move longitudinally toward the mandrel under
the air pressure on the piston 78. The closed end
part of the tube blank then enters the flared part
of the sleeve and is guided to a position concentric
with the mandrel, while the end wall 16 of the
blank engages the button 95 and moves said but-
ton into the sleeve against the action of the spring
96, thereby pressing the end wall of the tube
firmly against the end surface of the mandrel and
holding the blank firmly on the mandrel. . The
air pressure on the piston and the blast may per-
sist during operation of the tools on the shaft (6.
However, as the blank moves into the sleeve to
the position of Fig. 1, the punch 89 pierces the
end wall of the blank in cooperation with the fe-
male die 87 of the mandrel, to punch out a small
dise and to form the desired hole in the end of
the blank. The tools 35 and 36 or 37 inn the mean-
time have descended toward.the rotating man-
drel, the tool 35 to trim the blank to length, the
tool 36 to indent or groove the blank or the tool
37 to form the corner fillet-as 162, Fig. 7. The
closed end part of the blank being held concen-
trically of the mandrel, it is obvious that the
pressure of the rotating tools upon the blank: to
close the space 108, Fig. 4, between the unstressed
blank and the mandrel, distorts the blank
momentarily as shown in Figs. 1.and 3 at the
successive points where the tools apply such pres-
sure.. The distortion, however, is so slight and
of such short duration that the tube, even though
thin, springs hack to its normal shape as soon
as it is released by the tools. Pressure of the
tools on the work causes the work to rotate, as
does the pressure of the button 95 on.the blank.
Rotation of the mandrel is thereby imparted not
only to the blank but also to the button, sleeve
and punch, making it possible to pierce a rotating
blank while or just prior to the trimming and
shaping of the blank.

It has been hereinbefore explamed that the
mandrel is suitably shaped to cooperate with any
selected revolving tools in the shaping and trim-
ming of the tube blank. For example, the trim-
ming tool 35 cooperates with the shoulder 35 of
the mandrel to shear the blank to length. The
groove 136 similarly cooperates with the grooving
tool 36, but is so shaped and dimensioned as to
avoid sticking of the work therein, thereby to per-
mit the tube to be readily blown off the mandrel.
Preferably therefore, the mandrel groove 136 is
slightly deeper than the depth of the groove to be
formed in the blank or the depth of the project-
ing part of the beading tool, so that the inside
surface of the bottom wall of the groove in the
blank is not quite in contact with the outer face
of the annular groove in the mandrel. Similarly,
the side walls of the beading tool converge some-
what inwardly, while the side walls of the groove
136 are parallel and in planes perpendicular to
the axis of the mandrel as shown in Fig. 1. When
the work 67 is released by the tools and the sleeve
91, the blast through the pipe 60 and the holes 64
thereof becomes effective to raise the work out of
contact with the mandrel sufficiently for the blast
to perform its dismounting function, the inner
diameter of the groove in the work being slightly
greater than the outer diameter of the mandrel
as shown by the space 108 therebetween in Fig. 4.
It w111 be understood that the air blast through
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the punch Hole- 169’ and’ through- the Hole: 187 of:

the punch-holder-is-cut off*during thesretraction
of thie -sleeve" so-as not- to-ititerfere: with the-dis+
mounting operation, which* dlsmounts the-serap
pieceas wellas the work:

In‘thgtform-of the mandrel‘and-of the ‘suppor t
nieans’ for the closed-end of the~tube-shown* i
PFig: T the punch (9> pro,]ects axially” from: the:
free-end-of* the mandrel 42/ and -cooperates” with'
the button- 111 to-pierce and to punch out a-dise
from the enid-of the tube; the punch-entéring the
hole 12+ in- thie- button: The-blast® through* the
pipes §1°and’l 84 servestorejectthe scrap or punch-
ing: deposited it the-hole- 12 by the puneh. The
remaining’ parts  of thHe:Holder-77 being sitnilar
to-tHose-of*the Holder-18; no-further: déscription
thereof” appears necessary: In-this:form- of the
invention, the*mountmg blast’ through the pipes

4

84 and’ 184 is inefféctive to-mount the-tube blank -

41¥ the way onrthe mandrel because of ‘the-inters -

ference of- the: punch- {40: However, the work
Holder Ti-is-effective to’ complete-the: mountlng of
theblank; to-arrange theend of the blank it prop«
er-concentric relation to-the end part of the man=
drel- and* to- punch- the’ holé in' the-end- wall® of
the' blank just-before the revolving: tools engage
the blank:  The button- ¢l i* presses the end-wall
of “the-Blank- against- the free-end 'of the mandrel
42 during - the shaping operations-on the-blank;

but“such shaping-operatiois’ follow the puneching. ;

operation-on-therotating work so closely that the
punching:and’ shaping operations-may be said"to
take” place- substantially - simultaneously: The
pressure- of! the- work holdér- on* the' end: of* the

blank-cruses-thie button-to:rotate -and also cause 3

the entire holder to-rotate dbout the pipe-8t, the
end-ofthe-holding screw 8¢ Tunning in-the groove
90-ag previously explained-and constituting a ro=
tatable:mounting for-the work holder. The blast
through- the holes 64 of the disimounting loop 63
also floatsithe scrap-piece 66 and thefinished titbe
6%-around and off the mandrel‘as previously de=
seribed in’ connection with-the:serap-and*work-of
Fig: 1, said‘blast operating:durihg the retraction
of the work holder 7T and of‘the revolving tools
35; 3T and" while- the blast- through” the pipe- 81
is-discontinued:-

It: will ‘benoted tiat: the mandrels are~hotow
and’ readily” replaceable Py~ similar: mandrels: of
different sizes arid-'shapes pectliarly designied foz
the formation-of the‘particular finished-tube: A%
shown in Fig: 1) the mandrel" 5 is-Hollow and’'is
serewed on' to-the mandrel ‘shaft’ | by the ‘coact=
ing-serew thireads-{15: A female die’ 7" fixed .in
the-end*part of'the mandrel’cooperates with. the
punch 89-to-cut-the small disc as 197 out’ of the
end’ wall' 16’ of“the blank -thereby to produce the
holé 178. Suitable radial holes 101 in the mandrel
receive the waste punchings’ and .permit them"tc
drop-out’ of the mandrel when-the scrap piece §5
and the work are blown off the miandrel. Should
the punchings-197-fail’ to- drop, out-of the holés
01, the blast-through: the opening 25“effécts the
ejection-thereof:

It will now be: understood’ that the presetit in-
vention provideés means efféctive’ to compl'eté the
mounting of a tubular-blank-ona smaliermandrel
after-the mounting ‘operation has-been manuaily
1n1t1ated then'to trim; shiape and pierce: the blank
substantially simultaneously while the-blank ro-
tates; the piercing being aceomplished by a punch
which is revolubly mounted, that:the’ closed end
of the-blank- is: centered’ concentrically of: the
mandrel during the operations on the blank while
the other part of the blank is pressed against tlie
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mandiel’ and® 15~ consequeritly: arranged’ tempo=
rarily eecentrically with respect-thereto; tHat sim-
ple” but* adequate fitid" pressure: applying means:
haveBeen provided to-distnount'thefinished work
gswell as:the serapresulting from’ the: ‘operations;
and that the- structure provided is well’ désigned
tomeetall practical requlrements

whiile  certdin specific: forms- of” the- ihvention
Have-Herein: been  shown: and- deserlbed various
changes may: obviously be made-therein without
départing- from. thHespirit- of” the- invention: dea~
ﬁned ifr the-appendediclaims:

I clalm

1 T o tube trimming machme a- revoluble
mandrel cottstituting a first- subport means-for-a
generally- cylindrical’ tube having-one-closed -end
and the othier-end open; the tube normally  hangs
ing: eccentrically ' on~ the  mandrel, & revoluble
tool, means for' moving the tool toward andfrom
the mandrel” to-press: the tube ‘Between: the- tool
and the mandrel; gad rmeans- for Holding* the
closed® end* portlon of the - tube- concentrmally
with-the-mandrel’ during the operation:of the tool
on the tube: thereby temporarily- to- distort’ the
tube;-said-holding means-comprising-a sleeve-ar=
ranged i axial’ alignment . with- the' mandrel,
means- to- reciprocate- the- sleeve: longltudmally
toward and from the mandrel; the: inner-didgm=-
eter -of' the- sleeve-being greater-than thie: outer
diameter-of'the mandrel; said-sleeve'receiving the
mandrel’ and’ the -closed’ end: portion of the tube
therein- when the sléeve-is nearest’ the' mandiel;
a- spring pressed rotatable button constituting:a
second support means for the. tube and mounted
for-longitudinal” sliding- movement: in- the- sleeve
into-a position iri pressed'contact with: the-closed
end’of thetube to:press said-end.against the-end
of ‘the mandrel”and a"revoluble mounting’ for-the
buttonr and sleeve.

2. The machine of*claim 1; & piercing- punch
carried" by one of the:support. means" and. rotat=
able-therewith;. the-other-of the support means
having a centrail holetherein to receive the punch
on’the reciprocation of thesleeve:

3> The machine of ¢laim I; the button: having
a- central hole therein, and’ & punch projecting
from-the-mandrel and arranged to-enter the:hole
in:the button on the reciprocation of the: sleeve.

4: The machine of elaimi 1, the pressuce of tie
Button against the.tube aiding to rotate.the tube;
the  mandrel and’ thie button. each having, an
axially arranged holé therein,.a punch carried by
and rotatable with the sleeve and:in gxial align-
ment withi-the. hole.in the button, the punch.ens
tering.-the hole.in_the mandrel.on the reciproca~
tion of the sléeve thereby. to. pierce.the end. of the
rotating tube.-

5. The.machine-of. claim. 1, the. tool being, a
trimming. tool,. the. mandrel having a. trimmiing
shoulder . thereon cooperating with. the. tool, to
trim a. eylindrical. tubular. scrap, piece. from the
open. end. part. of. the. tube,. a. pipe-: loop: around
the inner end.part of the mandrel, said loop-hav-
ing & plurality. of .circumferentially spaced.blast
discHarge holes. in the side wall.thereof; .the axes
of tHe holés. being inelined. to. the. axis: of, the
mandrel, and means, for delivering.a.blast: through
the-loop, to.blow the:scrap piece.and.the.tube.off
the. mandrel on.the retraction of the sleeve. and
the tool.away ffom the mandrel..

6. The machine of claim.1,,the. tool, bemg a
trimming  tool,  the. mandrel. havmg a.trimming
shoulder thereon cooperatmg with the tool to.trim
a..tubuldr scrap. piece. from the. tube, and a.pipe

5 loop around the mandre] and having circum-
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ferentially spaced apart blast discharge openings
therein shaped to deliver a hollow conical blast
circumferentially upon the scrap piece and the
tube to dismount said piece and tube from the
mandrel.

7. In a tube trimming machine, a mandrel,
means to rotate the mandrel, a trimming tool,
means to swing the tool toward and from the
mandre], means to rotate the tool to trim off a
scrap piece from the tube, tube-holding means to
receive, embrace and support the end part of a
tube carried by and of greater diameter than the
diameter of the mandrel, said means holding the
end part of the tube concentrically of the man-
drel while the tool presses another part of the
tube temporarily against the mandre] and there-
by arranges said another part of the tube eccen-
trically of the mandrel and rotates the tube,
means to reciprocate the tube-holding means
toward and from the maindrel, and means sur-
rounding the mandrel to deliver a hollow conical
blast around the mandrel and thereby to dis-
mount the scrap piece and the tube.

8. The machine of claim 7, and means asso-
ciated with the tube-holding means to punch a
central hole in the end wall of the tube while
the tube is held by the tube-holding means.

8. The machine of claim 8, the tube-holding
means including a sleeve and a spring-pressed
perforated button slidably axially in the sleeve.

10. The machine of claim 7, and means for de-
livering a blast through the tube-holding means
to assist in mounting a partly mounted tube on
the mandrel.

11. The machine of claim 10, and means asso-
ciated with the tube-holding means to pierce the
end wall of the tube.

12. The machine of claim 7, the mandrel hav-
ing a longitudinal hole therein communicating
with a transverse hole therethrough and a punch
carried by and rotatable with the tube-holding
means and depositing a punching from the tube
into the longitudinal hole in the mandrel.

13. The machine of claim 12 and means for de-
livering a blast through the tube-holding means
“and the punch when the dismounting blast is
inoperative.

14. In a tube trimming machine, a revoluble
mandrel to enter and to rotate a tube, means to

rotate the mandrel, a die having a hole there- o

through and carried by the mandrel for rotation
therewith, a sleeve 1ec1procatmg toward and from
the mandrel and receiving therein the end por-
tion of the mandre] and the closed end portion of
a tube mounted on the mandrel when the sleeve
is nearest the mandrel, means reciprocating the
sleeve toward and from the mandrel, a perforated
member slidable and rotatably mounted within
the sleeve and arranged to engage the closed end
portion of the tube and to rotate therewith, a
spring within the sleeve urging the member out
of the sleeve, coacting stop shoulders on the
sleeve and member to limit the outward move-
ment of the member, a piercing punch in the
sleeve adapted to pass through the member and
into the hole of the die when said closed portion
and said member slide into the sleeve, and a
revoluble mounting for the sleeve and the punch.

15. The machine of claim 14 and means for
directing a blast through the sleeve and the
member toward the mandrel.

16. The machine of claim 14, the sleeve being
in coaxial alignment with the mandrel and of
greater inner diameter than the outer diameter
of the mandrel and thereby holding the end por-
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tion of the tube concentrically with the mandrel,
a trimming tool, means-for oscillating the tool

‘toward and from the mandrel, means to rotate

the tool, a trimming shoulder on the mandrel
coplanar with the tool and cooperating there-
with to trim the other end portion of the tube
and to press upon that part of the tube being
trimmed to hold said part against the mandrel
temporarily and in ‘eccentric relation: to the
mandrel.

17. In a tube trlmmmg machine, a revoluble
mandrel having a trimming shoulder thereon
and adapted to support a tube having a closed

end-and an open end, means to rotate the man-

drel, a pipe arranged in longitudinal spaced rela~
tion to the mandrel and in axial alignment there-
with,- means for directing a blast through the
pipe toward the mandrel and upon the closed
end of a tube partly mounted on the mandrel
to complete the mounting of the tube, revoluble
means cooperating with the shoulder to trim a
ring of scrap off the open end of the tube and
to leave the scrap ring on the mandrel, means to
move the revoluble means toward and from the
mandrel, means to rotate the revoluble means,
a second pipe in the form of a ring around the
inner end portion of the mandrel, the pipe ring
having perforations in the wall thereof and being
closed at the end thereof whereby a blast into
the ring emerges through the perforations. in
annular form around the mandrel and moves
longitudinally around the ocutside of the mandrel
and against the surfaces of the scrap ring and
the tube to blow said scrap ring and tube off the
mandrel.

18. In a tube trimming machine, a revoluble
trimming tool, a cylindrical mandrel adapted
to enter a tube and having a part cooperating
with the tool to trim one end of a tube, the
mandrel having a longitudinal opening there-
through and a transverse opening communicating
with the longitudinal opening, means for oscillat-
ing the tool toward and from the mandrel, means
in longitudinal spaced relation to the mandrel
for directing an air blast in one direction toward
the mandrel, means for directing a second air
blast in the opposite direction to encompass the
outside of the mandrel and also to pass through
said openings, a pointed reciprocating piercing
punch arranged coaxially of the mandrel and
cooperating therewith to pierce the closed end
of a tube during the rotation of the tube by the
mandrel and to deposit the scrap produced by
the punch in said longitudinal opening, yieldable
means adjacent the punch to exert pressure on
said closed end during the operation of said tool
and punch, a housing for the punch and for said
yvieldable means confining said first-mentioned
air blast to said one direction, and means for
reciprocating the housing toward and from the
mandrel.

19. In a tube trimming machine, a revoluble
mandrel having a longitudinal opening there-
through and a transverse opening communicating
with the longitudinal opening, punch-holding
means reciprocating toward and from the man-
drel for completing the mounting of a cylindrical
tube having a closed end on the mandrel and for
holding the tube on and causing the tube to rotate
with the mandrel, said means comprising a sleeve,
a spring-pressed member having a longitudinal
hole therethrough slidable in the sleeve and
adapted to press upon the end of the tube and a
piercing punch rotatably mounted within the
sleeve, a die adjacent the transverse opening
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<within -the mandrel -and -cooperating “with -the
-punch:to.pierce:the-end of-the-tube, means for
directing .a -blast - through the .sleeve .and-.said
~maember toward the:mandrel, means for.recipro-
.cating-the punch-holding .means and the.punch
steward-and from-the mandrel, a revoluble mount-
<J4ng-for the punch, sleeve and member, and means

«dirvecting .a second -blast:through the.mandrel.to
«gject the punching ,produced -by -the .punch

through the transverse opening.

720..In a tube-trimming .machine, a .revoluble'{

smandrel.adapted to:have.a tibe.having.a:closed
:flat -end -mounted ;thereon-angd rotated. thereby,
.the -mandrel -having .a -part thereof .reduced -in

_diameter to receive the trnnmlng tool. hereinafter .

.mentioned, -a “sleeve reciprocatory .toward .and
-from.the:mandrel, a spring-pressed.member.slid-
~aple-within-the.sleeve and-having:a central open-
-ing therein, -:said :member :pressing upen .and

srotating thh the.closed end.of the:tube,.a.punch .

- srotatably mounted within:the.sleeve.and adapted
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-to.pass through the opening.of:the. member.when
<the ‘member is refracted, means -to reciprocate
.the:sleeve .member. and punch.as a-unit toward
~and.from the mandre], a die.within.the. mandrel

coacting with the punch, a trimming tool.coact~

ing with .andoscillatory. toward -and.from -the
smandrel -to-operate.upon the tube.substantially
Ssimultaneously with.the.operation.of the.punch
-and means to.oscillate the.tool toward and.from
fhe.mandrel.
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