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PATENT OFFICE
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"TUBE SPLICING MACHINE

Ray D. Hulsla,nder Akron, Ohio, assignor: to The iy
Firestone  Tire. &% Rubber ° Compa,ny, Akron,‘ i
"QOhio, a corporatlon of Ohlo

Apphcatmn Jurie 21, 1933 Serlal No. 676 773

18 Clalms.

‘This:. mventxon relates to tube sphcmg ma~
chmes and more especlally it relates to ma.chmes

for :butt- sphcmg inner -tubes composed of un-,

vulcanized. rubber .composition..

The cmef obJects of ‘the 1nvent1on are to pro-
v1de 2 machine of the: chara,cter mentioned -that
will be-fully automatic in operation except. for

the manual mountmg and removal of .the Work :

that- W111 be continuous. in. operatlon that will
trim the tube ends before butt-splicing them, and
dispose of the. trimmings; and that will not. dis-

tort.the tube-ends during the trimming operatlon :

Other obJects will be:manifest.

-In general, the machme comprlses a rotatable
turret that carries. four ‘work-holding ‘mecha-
The turret is intermittently in-

moved and new work is mounted in one.of the
. units at one station, and at the ‘diametrically. op-

posite station the two ends of the work are being.
tmmmed Otheropera,tlons compmsmgthe clamp- -
- ing of the work in the unit, the butting together.
of the trimmed ends of the work,.and the sub-.
. sequent opemng of the unit to release: the work
are performed during the intervals that the turret.-

is in motion, between the perieds of rest.

‘The two tube-ends of each tube are tnmrhed‘

concurrently by means of a rotatable cup-shaped

knife that moves forward to cutting position a,fter'
the tube has been p»roperly positioned by the ro-.
The, trimmings from. the'
ends .of the tubes.are sucked ‘through- a hollow} .

‘tation of -the turret.

spindle. that carries. the trimming knlfe ‘and are
deposited. in the main housmg of the: ‘machine.
Sultable safety means is prowded for preventmg

injuny. to. the knife-in: the event ‘that the work-
holding units are not properly posmoned When"

the knife moves toward trimming pyos1tlon
-Of the accompanying ‘drawings: :

Fgure 1'is a side elevatmn ‘of ‘apparatus. em-‘i»

bodymg the mventwn in its preferred form.;..

- Figure 2 is a seotion on the line 2--2 of Flgure 3 ,

showmg part of the turret.in plan; . -

. Figure 3 is a section on the line 3—3 of Flg-'- :

ure 2;

‘Pigure 41s a sectlon on- the 11ne 4-——4 of F1g- :

ure 3;

Figure -5 is a-section on the hne 5—5 of Flg-
ure 25

Figure 6 is a developed dlagrammatlc v1ew of
two assoc1ated cams;

Figure T is a detail elevatlon of a portlon of a

work-holding unit;
Figure: 8 is-an end eleva,tlon of the mecha,msm

L Flgure 163 S
“Figure 25 is & seotlon on the hne 25——25 of_ :

(CL 154—9)

shown In Flgure '7‘ as v1ewed from the left there- '

of;

F1gure 9 is, a, plan v1ew of the mechamsm shown N

in Figure 8;

“Figure 10is a s1de elevatlon of a complete tube-~ '_I
splicing - unit in. sphcmg pos1t1on, and the work‘ .

therem ;

_'Figure 11 is an end elevatmn of the appara,tus:
_shown™’ m Flgure 10 as Vxewed from the right

thereof;.

Figure 12" isa detaﬂ sectlonal view of the work-
holdmg ‘mechanism, and the' Work therein, and a
trimmnjng knife, as they. appea,r durmg the tube-:
.trlmmmg opera. on;. =

‘Figure 13 is a detail sect1onal v1eW of the work-"‘;

10

15

‘holdmg mechanism, and. the’ ‘work” therein, as}v

they appear during the tube-sphcmg operatmn

: F1gure 14isa fragmentary sectional perspectwe_ :
v1ew of a spl1ced inner tube at the splice thereof;

Flgure 15 1s a sectlon on the 11ne l5—l5 of Flg-"

20

re1; .
Fxgure 16 1s a, sectlon on the 11ne IG——IG of
Figure! 155 . .
CPigure 1T s. a. sectmn .on' the hne. i 1——11 of>

Flgure 16;
F1gure 18 1s a sectlon on the lme IB—Ia of Flg—
ure 155

Pigure 19 1s a. sectlon on the hne Is-ls of Fig- ‘

ure 24; "

Flgure 20 1s a. sectmn on the 11ne 20—20 of
Flgure 1 .

Flgure 21 1s a sect1on on the lme 2 I—Zl of Flg-‘
ure 20% R .

Flgure ‘22" 1s a sect1on on the hne 22—22 of

X Flgure 20, o

U Figure’ 23 is ‘ah” elevation’ of a lost-motlon
k ratchet assocrated w1th the turret mdexmg mech—
anism; )

30+ -

35.

Flgure 24"1s a, sect1on on the llne 24—24 of .

Flgure 24;
Flgure 26 1s a section on the l1ne 26—26 of
Flgure 24;

F1gure 24;and

Flgure 27“15 a ’sectlon on the lme 21—21 of,

40

45

Figure 28 is.a view sumlar to Flgure 27 showmg .

“the ‘operatior of safety mechanism thereon.

Referring to the drawings, the machine com-'

prises.a’ mam housing 30 upon the top of whlch

50

is mounted 4 head casting 31 that overhangs. the -

main housmg 30 at front ‘and rear thereof.  The

head casting 31 is open at its bottom to the in-"
terior of the main housing, and has its top closed’

for the ma,Jor part by a solvent tank 32 there
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o

(4¢3
pay)

bemg a cover plate 33 over a portion of the head
casting at the front of the machine. - Depending

from the front end of the head casting 31 is a-

downwardly tapered spindle-housing 34 within
which s disposed -a hollow, vertical, indexing
spindle - 35 that is' arranged fo. be periodically
indexed or angularly rotated through 90 degrees
by mechanism subsequently to be described. :

As is most clearly shown in Figure 3, the lower,
end of the spindle housing 34 carries a lower bear-
- ing 886 for the spindle 35, and also carries a-double -
cam- structure 37 disposed. concentrically .about.
Secured on the lower end of spin-"

said spindle.
dle 35 by key 38, between tapered collets 39, 39

on: said spindle, is: a turret:40,"a nut 4{ Dbeing -
threaded onto the-end portion of the spindle.to
retain the collets 39 and turret 40.in.assembled. .
relation.” Disposed interiorly of the hollow spin-

dle 35, and spaced from the wall thereof, is a pipe

42 _for conveying an. elastic fluid, such as air,

under high pressiire, from 'a source of supply

- subsequently to be described, the space: between

[
&

40°

45"

the pipe 42 ‘and the spindle wall cconstituting E:
passage or conduit 43 for fluid under low pressure
from. a, source of supply subsequently to be de-

scribed,  The lower end of the pipe 42°is mount-:

ed in a cap 44 that seals the lower end.of passage

48; said cap being formed with a suitable bore:
. 85" into which is ‘threaded a coupling 46. for a
30 flexible delivery: tube 47.

A.similar couphng a8
for a flexible dehvery tube 49 is threaded through

the wall 0f. spmdle 3% into loW pressure passage’
43 therem The turret ‘40 is formed w1th four’
_ radial. arms 58, 50 that are, dlsposed at rlghtf .
- angles to each other said arms supportmg e~

spective work-holdlng units.
‘The construction. ‘of the, respectlve work-hold-

1ng Anits will best. be undelstood by reference to -
X Flgures 7" to. 13- mcluswe

designated 51).¢onsists ‘of a length of ‘unvulcan-
ized rubber . tubmg, and in the splicing of the

ends thereof “to ‘form an’ endless tube, the end.
portions thereof are flattened as shown in Fxgures'
. 11 t0'13.
tube end an.upper die block 52 and a lower die .
‘block 53, whick die blocks, when in Juxtaposedf
posmon, -define ,a relatively. long-and narrow

To this end’ ‘there is provided for each

recess wherein’ the “tilbe "ends ‘are securely held

. inflattened condition as shown in Figures.T. and

50°

55°

.. arcuate metal’ plate or aprori 51 for supportlng, -

60’

65

. shown in Figures 11 and. 13 to effect the butt-.
For swinging: -

70;

75"

10:. The lower. dié blocks 53 are mounted upon

-respective die holders: 54, and the latter are car-
ried upon the upper ends of respective opposed';
vise-jaws.or arms 95 to Wthh they are adjustably

. secured.” The v1se-3aws 55 are pivotally, mounted.

at their lower ends upon a radial arm 50 of the*

turret 20, “Each’ of the. vise-jaws. 55 is ‘formed

at'its top w1th 3 laterally extending: bracket por-

tion 58, and carried thereon is a transversely flat,

the work 5l.clear of the wse-Jaws and the1r oper-
a.tmg mechamsm .

The vise-jaws 85 are a,ncularly movable about k
their p1vota1 support 50 50 as to be spread apart
as shown'in Figure 1, for. the mountmg and re-’
moval of the work, and to permit’ trimming. of.

the tube-ends,.as shown in Figure 12, and to be

‘Brought toward each other so that’ the .respective-

die blocks” 52, 53./are in a.buttmg relation; - as

splicing of the trimmed tube- ends; .
the.vise-jaws 85528 descrlbed there .are provided

respective. double-actmg “Auid pressire. ‘operated.

cyhnders B8, each of Whlch “has, its lower head
plvotaDy connected at 60 to.an adJustable, hori-
zontal ‘arm 61 that is secured to ‘and projects

cylinder. 58.°

The “work,  herein-

2,012 565

laterally from the lower end of a T-shaped
bracket 62 that is fixedly secured to the arm 50
of turret 40. The bracket 62 is formed with pairs
of oppositely extending, horizontal arms 62a, 62a;,

and between the outer ends of each pair of arms:

is ‘pivotally mounted one arm 63 of a toggle of
which the other ‘arm 64 thereof is connected. to
the vise-jaw 55.. The adjacent ends of toggle
arms 63, 64 are pivotally.connected at 65 to the
outer end of the piston rod 86 of a fluid pressure
‘When the lower ends of cylinders
59 are charged, the vise-jaws 55 are in the posi-

- tions'shown in full line in Figure 11, and they are

(4

in the broken line positions of said figure when

the ‘upper- ends .of said cylinders are charged.

As is'most clearly shown-in Figure 10, the lower
ends of cylinders 53 are charged upon occasion,

with high pressure fluid through pipe 67 and the -

. upper.ends of said cylinders normally are charged

Wlth low pressure fluid through pipe 68.
Mounted upon the outer end portion-of each

radial arm 59 is'a yoke 78 that is formed with a

pair of arcuate, divergent bracket-arms-19¢, 10a,

--the end portions of the latter ‘beirg angular so

as’ to be drsposed parallel to.the arm 50 and to
each other, as shown in Figures 10 and 11, “In
the parallel portions of said bracket -arms T0a
are mounted respectlve adjustable stop-screws 71

: ’that are so positioned as to be engaged with abut-

ments 12 on ‘the outer faces of vise- jaws 55, in
the -open position of the’ latter, and: thereby de-

‘terminately to limit ‘the’ opening- of said jaws’

unider the power of cylinders 59.
Posmoned bemw the turret and the. work—hold-
ing units is"a pan or tray 74 that is’ -supported

from the brackets 62 by respective hangers 15,

This tray supports the major portion of the work
while the: 1espect1ve end portions of the Work are
bemg butt -spliced.

The upper die blocks-52 hereinbefore men-
t1oned are carried by respective upper die holders

“T1, each. d1e ‘block ‘being’ spaced from its holder

by ‘means ‘of a ball bearing 718, Figures 12; 13, and
yreldlngly connected to said holder by a pair of
bolts 18, 19, there being o spring 80 disposed be-
tween each bolt- head and the die holder. The
arlangement permits umversal ‘movement of the
upper die blocks w1th relation to their holders so
as to conform to any 1nequa11t1es in the work.
"'The upper, “die holders 11 are h1ngedly mount-
ed, and means ‘is p10v1ded for. manually closing

"“the die blocks lightly upon the ‘work to hold it in

the work-holders, and for subsedquently applying
power to confine the work tightly within the die
holders - during’ the  tube- trlmmmg and " butt-
sp11cmg operatlons The' power means also is
utilized, for opening the dle-blocks to permzt re-
moval of the finished work.

As is ‘most clearly shown in Flgures 7 to 10 in-

,‘cluswe, the upper “die holder 11 is pivotally

thounted. upon g hinge pin 82 in a bracket-like
rearward extensmn 83:of the lower die holder 54.
Rearwardly of and’ somewhat below hinge pin 82
the extension 83"is formed w1th a bearing for a

‘rock shaft 84 that is'formed with an upwardly ex-

tending arm 85 constituting one element-of a tog-

20

307
35;
40"

45-

507

o

65"

gle. "Keyed to the rock shaft'84 is a downwardly. »

extending erank arm 86 that has its free end piv-
otally conhected to the outer end of the piston
rod 87 of a double acting, fluid pressure operated
cylinder 88. The rear end of the latter is pivot-

) ally mounted at 89 upon a downwardly extend-

ing portion 9@ of the bracket 58 of the vise-jaw
55.. The front end of the cylinder 88 normally is
cha,rged ‘with low pressure ﬂuld delivered thereto

70t
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through fluid ‘¢onductor ‘pipe 91.
of the said cylinder -is charged, upon occasion;
with h1gh-pressure ﬁuu:l through an mlet. a,nd
outlet pipe 92.:

Pivotally connec‘ced ‘at- 94 to the free end of tog-
gle arm 85 are toggle links 85, 85 that have their
other -ends pivotally connected at -86 to-a-rear-
ward extension of the. upper -die-holder 11. The

‘arrangement is such that the fluid pressure cyl-
inder 88, with its piston’ rod -drawn in by reason .

of the low pressure fuid normally present in- its
front end, normally helds the upper die- holder

1T in raised. ‘or.open position as-shown in broken

15

20

50

85

. The parts belng in the broken line .positions

45"

&

65

lines in Figure 7. - When high-pressure fluid is ad-
mitted-to the rear end-of the cylinder ‘88 through
pipe 92, the piston rod 87 0f $aid cylinder is pro-
jected -outwardly, against the low pressure fluid
in‘the front end-of the cylinder, 1o “close the upper
die holder with a powerful toggle action, as lS
most ¢clearly shown in Figure 10.

Mounted upon pivot pins 8% and 86 is a tr1an-

.gular link 88 that ‘has 2, forwardly extendrng por-

tion carrying a'pivot pin 89, and: pivetally mount-
ed upon -the latter is an operating lever 100 for
manua.lly closlncr the upper-die holder 11." The
lever 108 is-pr ‘ovided with: a laterally projecting

stud 1981-that overiies & portion of the upper die:

holder 71, and a tension spring 102 is.connected
to said stud and to pivot pin 98, the arrangement
being  such that the spring normally uirges said
lever toraised or open position as shown in. broken
lines-in Figure 7. ~Journaled upon the pivot pin
82 isa link {03, and the latter has a.loose plvotal
connectmn 108 with an ear 105 formed on the
lower margin of the operating lever 180,

The. operation of manally closing the upper
die holder 11 by means of lever 188 is-as follows.

shown in Figure 7, the lever 180 is manually
grasped and pulled -downward .to the full line
position.of said ﬁgure, the lever stud 84 °ngag1ng
the top of upper die holder 17 in.the-closed -posi-
tion of the latter to prevent further movement of
said lever.: The closing of the upper: dle ‘holder
as deseribed is against the normal low pressure in

the cylinder 88 since the pivot pin-96: is moved up-

wardly and thereby.straightens: the toggle arms

- 95,-85 .and so moves the foggle. crank 8% :as to pull

the piston rod 87 outwa,rdly a short dlsta.nce In

the closed posmon ofithe lever {8 the pivet pomt :

104 thereof is over center or below the plane of
pivot points 82, 94, in-which plane-the force of the
low pressure in cylinder 88 is- directed, in the di-

- rection indicated by the arrow in Figure 7, with
55

the result that the lever !:38 is. locked in -closed
position.

Upon:occasion, ‘when it is des1red to gr1p the
work more ﬁrmly by the use of power means to
hold the upper die holder % dn- closed p051t1on,
high-pressutre fluid: is admitted to the rear-end .of

cylinder €8 through pipe 22 with the result: that
the piston red 87 is moved-outwardly to-the pesi-

tion shown in Figure 10. This straightens the -
. toggle arms 83, 85 and, by urging pivet pin- g ]
upwardly, forcibly urges the upper:die halder 11

toward closed position. ‘Straightening of-the to“—

gle also moves link 98 so that pivot pin -89 ‘there- "
on is. raised, which by raising that end :of the :
lever 100; causes the latter fo fulcrum about stud

61 and thereby to.lift the pivot point 404.on said
lever above the plane.of plvot pomts $2,:64..This

“unlocks the lever-and the spring 182 acts 40 -1ift -
it .about fulcrum 89, but the rise of the leveris.
o+ limited to the p051 tion qhown in Figure 10 ’by’,,

The rear end -

rea.son of thelink |03 -which; bmds on the plvot

,pm 104 since the radius. between points 82, 104

islessthan that between points 89;.164. The lever

upper die holder 77 whexn: the high pressure fluid

in cylinder: 88.is exhausted and the low pressure-

3

1§ in position; however, to ‘open fully with the =~

&

fluid therein Gnce more.moves: the parts to the -~

. ‘broken- 1ine position shown in Figure 7.°

. As hereinbefore stated, the turret 40 is Jr!termit-

" tently progressively indexed or rotated through 90
degrees, each work holder stopping at four:sta-

10

tions -of which one Suatmn is'a work loading and .- -

station 15 & work’ trlmmlng station. Low-pressure
fAnid normally in cylinders 5§ holds the:vise-jaws
55.normally apart and low pressute fluid in'cylin-

- removal -station and’the diametrically opposite .-

dérs 88 normaliy holds the upper die holders T

inraised position {o permit mounting and remeval
of the wozk. - At determinate voints in the orbit of
the ‘work=holding units, between stopping sta<

tioms, high pressure fiuid is admitted. to: the re-.
spective cylinders 59,.88 to overcome the- force.
of ‘the-low pressure fiuid. therein.-and thereby “to,-

close the v1se jaws and uppel dre holders resnec~
tively. -

Admission of lngn pressure ﬁuld to the cylm- -

ders is.-controlled by valves, and the latter -are
controlled by stationary cams presently-to be-de-

scribed, which opérate the valves as the turrét 3@ g

rotates.® As is best shown in Figure 3, fluid of low

- pressure- that .comes tlnoucrh the spindle 35 is

conducted by the deh\mry pipe 49 toa conecentric .-

manifold or passaﬂe 197 for med in-the- turret 40,

Four Auid passages 108, ‘198 in said turret extend. o

- radially from the marnfold 1087 to-the perlphery
-of the turret; beside. the' respectlve arms 858, there-

of, and respectlve four-way dlstnbutor heads: 109
are threaded into the outer ends of said passaves
To each of $aid dxstrrbutor heads is counected two

“conductor pipes 8 from. the two cylinders 59 of
. & work- holdmg uhit and two ‘conductor pipes ‘9l

from the two cyl.nders 28 of thé same work-hold-
ing unit. .

‘High- pressure ﬁmd from the pipe 42 in spmdle,
s
an annular passage or manifold 111 formed in. :

3 is delivered by delivery pipe 87 (Figure 3) . to

the turret 49, concentrically thereéof and ‘out-
wardly of the’ manifold 187,

tical comstriiction, four of the’ valves 12,

are. elght valves of iden~
112 be~

35."

407,

Extending through_ i v
_ the bottom wall of the tur ret 46 and in communi--

- cation with maxnifold 111 50

ing ‘aligned with- the furret arms’ 50 and the .

other-icur, valves 1 i3, { l3 bemg pos1t10ned 1nter—

turret than valves 112.

“As is most clearly. show vvn in Flgures 3 and 5 ;

each ¢f: the valves | §2, 113 comprises & housing in
Whluh is-slidabl vy mouﬁted a-plunger {15 that
has a conical upper end wnstltutmg a valve that

. mediate valves 112, thevalves 113 being d1sposed -
-at somewhat greater dxsuance lrom the ax1s of the

60

is adapted to engage a complemental valve: seat_ 8

formed: st the inner: end-of an inlet-port |86,

where ﬁuld from the -manifold 111 enters: the o

valve.
formed with an enlarged flange 417, and a com-

in' its medial portlon the plunger ii57s

65

pressien spring {18 positioned-between said flange - .
and the upper wall of the valve housing normally

urges ‘the plunger -downwardly against a gland

‘146 that is threaded-into the bottom of the valve -

housing; .the lower face of the flange {17 being

" tapered o constltute a wvalve that cooperates’ :
complementally tapered walve seat formed -

with-a
on the uppér end:of gland {£8: The lower half

" of ithe plunger {15 is formed With ‘an axial-bore

120 :and communicating” therewith .is a ‘{rans-

70
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verse bore .or passage 121 dlsposed Just below:the -

- flange ‘111, and a transverse bore 122 positioned

-adjacent the lower end.of the plunger, which

end is disposed below and exteriorly of the gland
1189: Centrally, the valve housing is:formed with
a port 123 in the outer end of which is threaded

& two-way distributor head 124. The distributor

10

15

" pipes §7.

20

.passages 121,

heads of valves 112 have conductor pipes.67, 67 .
connected thereto and the distributor heads of -

valves (13 have conductor plpes 92,92 connected
to them. ‘
The operatlon of valves uz 113 is best shown

in Figure 3 wherein the valve at.the left of the .

figure is open and the valve at the right is closed:
In-the open position. of the' valve, fluid from
manifold {1 passes ‘through port 146 and past
flange - 111, passing -out through port 128 into
In the closed position -of - the. valve
shown. at the right, the plunger 115 has closed
port: 118 and fluid in the pipes 67 is forced back-
ward through port 123 whence it passes between
flange . 147 and gland {19 and thence. through

.“mosphere.

25

. Operation of the valves HZ HS is effected by

. means of respective valve tappets 126 that are

' p*votally mounted. at {21 upon bracket arms. {28

.30

formed on each: ‘valve housing. In one.end of

- each tappet 126 is'an adjustable screw 128 that

engages-the lower end of .the plunger 115 of the

--valve.. The other end of each tappet is engaged
-. by a push rod, which in the case of valves {12 is

35

40

. 45

50
. are 50 constructed ‘and arranged.as to elevate

55:

60

.Iormed with two annular,

designated 129 and in the case of valves 113 is
designated 139. Each of the push rods 1289, 138
has its lower end bifurcated so as to-str addle the
tappet-end, and. said lower ‘end is axially bored
to slidingly receive a plug {31 backed by a com-
pression spring {32, said plug bearing ‘against the
tappet-end.  'The push rods 129, 36 are sliding -
ly mounted for vertical movement in respective
bushings {33 in the: turret. structure 48, and in
the upper end of each push rod is journaled a
cam-roller 134, .

The bottom of the double. cam structure 37 is
concentric, .- cam

tracks 136, 131 of which the inner track . 136 is

" engaged by the cam rollers 34 of push rods {29

controlling-valves 112, and the outer track 137
is engaged by the ca;m’roller‘s of push rods 139
controlling valves 113. The.cam tracks {3§, 137

and depress the bush rods 29, 138 at determinate
time intervals as the turret is indexed, and there-~

by to control the opening and closing: of -the up-

per. die holders 17 and the opening and closmg of
the vise-jaws 55 of the respectlve work-holding
units:

.. ’The cam tracks.136, 137 are shown in place in
Flgure 4 and in developed diagrammatic. eleva-.

tion it Figure 6. As will be seen thereln the

. camtrack 136 has a long flat-reach a, an upward
- ‘slope b, & flat reach ¢ from’ the top of slope b, and
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a downward slope d at the end of flat Teach ¢,
the lower end of slope 'd connecting’ Wlth the flat
reach @..

l29 move along cam reach a from the first:or
front. station of -the: work-holding units to a point
midway between third and fourth stations there-
of, where they move up slope b to reach ¢ on

which they continue to move -until a point mid-

way between the fourth and the first station,
whereat they move down slops d and .onto reach

‘@-again. The arrangement is such as to actuate -

and open valves {12-to admit high-pressure:fluid

129, and 122 to Vent into-the at--

is formed ‘with four recesses 142,

- of four ratchet teeth 143,

The angular position of cam. struc-
ture a'l is.such that cam rollers 134 of push rods-
- over teeth 143 of ratchet gear 141,

the ratchet teeth 143,
gaged, the ratchet. gear 141 -will be .angularly

2 012,565

to cylinders 59 to cause closing -together of the
vise-jaws 55 of the respective work-holding units,
in. succession, as said units move between sta-
tions three and four, and to open said vise-jaws
when: said: un1ts are. between- stat1ons four-and
one.

The cam track 137 has a ﬂat reach w; an up-

ward slope z, a long flat reach v from the top of .
-glope -z, and a downward slope .z .from the end

of flat reach ¥ connecting with flat reach w. - The
cam track 137 is 5o arranged that the rollers 134
cf push rods 138 move along cam reach w while
their respective units are moving from.the first

station to a point between first and second sta~

tions, and then move up slope z onto reach ¥ on
which they remain until after the unit passes the
fourth station, whereat they move down slope z
onto reach w. again. The arrangement.is such
as to actuate and.open valves 143 to admit. high-
pressure- fluid - to. cylinders 88 to cause :power
closing of the upper die holders 17 of the work-

I3 -

20;

holding- units, in succession, as said units move .

away from the first station; and to open said- dle‘

holders When said units have .passed the fourth
station,. slightly before  the vise-jaws 55 are
opened by the operation of cam track 136.

.'T1ie mechanism for indexing the turret 40 and

Work holders thereon 90 degrees at a time is best
shown in Figures 16, 20, 21, 22 and 23, to which
attention. now is directed.  As is most clearly
shown.in Figure 21, the upper end portion.of the
spindle 85 is journaled in a thrust bearing 140
carried in the upper portion. of spindle housing
34, and keyed to the said spindle 1mmed1ately
above said bearing 149 is a ratchet gear i41.

is shown in Figure 23; the perimeter of the latter

trapezoidal in shape and spaced 90 degrees apart
the upper surface thereof is an annular series

143 each of which has
one sloping end~wall 144, Journaled upon a bear-

"ing bushing {45 on. the spindle 35, above the

ratchet gear {41 is a pinion 146, the lower face
of ‘which is formed with four ratchet teeth 147,
187 that are shaped complemental to the' teeth
{43 and are in engagement therewith. ' The bush-
ing 145 is formed- on its upper end with a flange
to limit the upward movement of the pinion {46

2§ it Tatchets over ‘teeth | 43, and a nut 148 is

threaded onto the spindle 35 to retaln the bush-
ing 145 in place.

: Supported by the head castlng 3, 1nter10r1y
thereof, is a slideway or bearing 150 for a rack

151 that is meshed with pinion 146, said rack be<

ing-connected at its rear end to a mounting block
or crosshead 152 that is connected to the forward
endof a-rod ‘or shaft 183 that is longitudinally
reciprocated by mechanism subséquently to e

~described. - The forward position of the rack 18t

and crosshead 152 is indicated in broken lines-in
Figure 20 and their rearward positions are shown
in full lines in the same figure, Forward move-

~ment of the rack (81 rotates the pinion .146
counter-clockwise as viewed in Figure 20, thus'

causing the teeth' 1471 of.said pinion to ratchet
This move-
ment of pinion 1468 is'somewhat greater than 90

. degrees so that the flat or driving faces of the

ratchet teeth 143, {47 are somewhat separated, as
shown ‘in Figure 21, at the time the pinion {46

“begins its reverse.or clockwise movement. This

provides an interval of: lost motion so that after
14T -are operatively. en-

25

30.

S 35

182 that are

- Cencentric with the axis of the ratchet gear, on -
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tioned ih the path of cam™I84.-
169 is corinected to'the other énd of said trip lever
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‘rotated exa.ctly 90 ‘degtrees in - the:- diréction in- - vide an interval of lost motion between the move-‘

-dicated by the arrow in Figure 20. :"The:period

of 'lost ‘motion is utilized to disengage:latching
mechanism from  the ratchet’ gear 141, -which

mechanisn is provided for .preventing over-run

‘of the ratchet gear as it is driven, and for assuring
‘accurate stopping of the ratchet gear, afber 1t ha.s

advanced exactly 90.degrees. "

' Said ‘latching mechanism comprxses a dog or
latch 155 shaped complemental:to the recesses
142 of the ratchet-gear 144, said dogbeing formed
on the free end of.a latching lever:156 that:has a
relatively large hub 157-that is pivota,lly mounted
at 158 in the head casting-31. Formed on. the
upper portion of the hub-157 is’alever 159. that is
parallel to lever 158, .and which extends over the
crosshead 152 and has its free end connected at

. 160 to one end of a rod 161 that is connected to
a turret-registering -and safety mecha,msm sub— :

sequently to be described. -

. A tension spring §82 is connected to lever l59‘

and to a fixed point at-the front of the head cast-
ing 31, the’ arrangement being such as normally.to

urge- the dog. 155 toward ‘the ratchet .gear: (4f.-

The dog 155 of the latchmg ‘mechanism is with-

drawn from the ratchet gear during: the:initial-
rearward movement of the cross-Head:152; and.fo ..
this end 'a cam 154:is adJustably mounted upon -

the lateral face of the ‘cross-head ‘adjacent the
hub 157. A pair of bracket arms:168 formed on
the hitb 157 between the levers 156, {59 carry a
trip lever. 166 that is plvotally mounted at-187 in
such a manner as to be angularly mova.ble about
said pivotin one direction -only. Journaled in
one end of ‘trip lever §6° is a'cam roller®i68 posi-
“A'tension spring

and to'a stud (70 pro;;ectmg from hub157:The

arrangement is stich that iri‘the forward: move- .

ment of the crosshead 152, the cam 164 moves
under and past the cam roller-168 by tilting the
trip lever 166 against the tension of spring 189,
During the rearward movement of the crosshead
the cam 164 engages cam roller 168 and; because
theé trip lever-166 cannot be moved about pivot

167 in both directions, causes rotation-of the hub
159, .

{57 and angular movement:of levers 156,
against the tension of spring 162, ‘whereby' the
dog 155 is-withdrawn from ‘engagemient with: the

ratchet gear 141 and the rod 181 is longitudinally -

moved rearwardly. This' pérmits subsequent

-rotation of -the ratchet 'gear:

) Recmrocatmn of the turret-mdexmg shaft ‘153
is effected in determinate timed:relation to ‘the
cperation of the trimming - knife that severs-the

surplus stock from: the respectlve ends - of -‘thé
work, before said enhds are butt-spliced together.
To this end the shaft 153, nédr the rear thereof;

is extended freely ‘throtgh-a horizontal bore 112.

formed in- a bracket 113 :that is. formed on:the
top of a remprocatory knife~carrying carriage 1714,
the latter being formed: with lateral flanges that
are supported between respective horizontal series
of bearings 115, 115 carried by the head casting
31, as is.most- clearly shown-in Figures 15, 16,19
and 24, At its extreme rear end the shaft 153 is
mounted in & bearing bushing 176 carried by head
casting 3. “Adjacent the bracket 1713 the shaft
{53 is ‘threaded to receive a pair of contrel nuts
{11 backed by :lock nuts: {78, said -control nuts
being disposed on opposite sides:of the pracket
113 so as to be engaged by the latter; during its
reciprocating movement, t¢ impart similar. move-
pient to-shaft 153. ~ The:control nuts- 111 are so

' spaced with relation to-the bracket 173 as'to pro-

~ghaft’ 153;:

‘knife is inoved out of the orbit of thé work- ho‘ld- ;

.mg units,before the turret-40 is.indexed.: :
“For reciprocatingithe carriage. 174, the la.tter

mounted-at: its other end upon: shaft- 208..

ment of the carriage {14.-and the movement.of the -

‘during which interval the trimming

1s ‘provided -on: its" opposite -sides. with’ ‘laterally

projecting: roller triinnions: 80,183 that are en-
gaged in’ respective slots:i8i,
free-end:of & forked swinging arm {82, the latter
having its.opposite-end.provided with-a: ‘hinge pin
188 that:is journaled.in ‘bearings (84, 184 in the
opposite lateral walls of the main:housing 38. "

its medial portion the swinging arm 182'is formed
.with' an’ elohgate: slot 185 in ‘which-is & crank
roller. 186 that is journaled upon a:crank pin 181
in: the.free: end:of: a:crank 188."
- mounted uponione end of a: shaft 189; Figure 15,

that -is:journaled in’a:.wall of ‘the main housing

30; said-shaft carrying a-worm gear- 199 that is.

meshed - with a-drivirig. worm 181-that is mounted

“-upon-a- countershaft 192;- the latter being: jour-

naled.in"the -wall: of the maih housmg 30 at
r1ght; angles to the shaft: 189.. T

~The driving means- for the: countersha;t I92 1s
best shown'in Figures 16 and . 17..
will ;be:seen thatthe- countershaft 192

three. grooved :pulleys. 194, 195, and 186, which

shown in the drawings,; pulley. 195 is being driven

by a V-shaped belt: 19T that is trained about a

driving:-pulley 198 .and an-:idler’belt-tightening
pulley 199, the pulley 198 being journaled upon. a

shaft 200 that is journaled in’the rear wall of the’
- main- housing 30 and:in’a portion 201 interiorly

of the housing. ~Thebelt-tightening pulley: 199

The latter:is

In: Flgure 16it
Cearries .

‘181 formed in the =

10

20

25

pulleys dare of graduated diameters: to-provide for. .
various. speeds of operation.of the machine. :As :

35

is Joulnaled upon 2 spindle 202-that projects:from - ‘

the- free -end of an arm. 203 ‘that is’ pivotally
‘The

spindle- 202 is.adjustable longltudmally of "arm

208, and the latter is angularly adjustable, about

its pivot by means of an arcuate:slot 2984 formed
in its structure, through which slot extends a re-

" taining bolt 205 for retammg the. arm in: proper
“angular posmon :

45

"Also journaled in snaft 200 and ﬁxed to° pulley i

198 is a pulley 207 that. is connected by abelt 208

‘to the smaller pulley: 209, of a-pair. of laterally=-

connected idler pulleys 209, 2i9.that are journaled
on the spindle 202.  The larger pulley 210 of the

pair -of :pulleys has: driving . connection through '
belt 211 with a’ driving pulley 212 keyed to the

shaft200. ~The shaft 200.-extends through ‘the
rear. wall. of the 'main housing: -30: and is. con-~
nected,:through: a suitable ‘coupling 213, to the
shaft -of -a-.driving  motor; 214 that is mounted
upon a bracket: 215 ‘on the:rear.of-the machine,
The arrangement-is-such :as to: provide suitable

speed- reductlon between the motor 2|3 and the ‘

crank 188.
> Surplus stock on the respectlve ends of a tube

5I tohe spliced is’ ‘concurrently: severed by a ro=’

tatable "cup-shaped-trimming; knife ‘217 that is
mounted atthe frontiend of-asleeve:2 (8 (see Fig-
ure 19) that is:jourhaled in bearings.219, 219 in
opposite’ends.of the carriage 174. . Slidably tele-
scoped with:sleeve 218, -interiorly:thereof, is:a

tubular driving sleeve.220, the forward.end por-.

tion of which is'formeéd:with two-or more eloh--
gate-slots 221,221, Threaded onto-the rear end
of .the-sleeve 2I8 is 4 drive:nut 222, and ‘secured

to the latter is an snfular drive key: 228 that is

6o
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formed-with suitable: prosectlons extending 1nto -

respective slots 221; thus prov1dmg d11v1ng ‘ton-~

75
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nection between sleeves: 220 ahd>218.. At its rear
end:portion:the dmvmg sleeve:220; sis;journaled-in

‘bearings:224;°224:in‘a bracket 225 secured to:and.

extending: downwardly from ‘the: head 'casting
31, the atrangement being:siich as to restrain said-
dr1v1ng sleeve against’ axial: movement:. Keéyed
to the .driving sleeve 220" adJacent Jbracket: 225is
a pulley 226 driven by-a:belt: 227 that isitrained

--over.an idler-pulley 228 and about a driving pulley

10
15

20

- plied to the knife through a knife~guard-and suc- .

25!

30.

35

40

45

50

55

80.

65

. 70.

-229;the latter being keyed to:the.drive=shaft-200
- hereinbefore described.. Thearrangementis such

that:the knife ‘21T is; constantly:driven;, and is
moved forwardly andrearwardly w1th the carnage
I14 :

Durmg the: tube trxmmmg operation low pres-
sure: suction is-applied: locally - to: the trimming
knife 217:to’ facilitate.the . trimming. operation,

‘and:immediztely. the:stock:is completely severed

‘high- pressure -suction.is: applied: to:remove . and
dispose - of - the’ severed: pieces:.. Suction :is: ap=

tion:head 231:presently. to: be: described:in- detail.

- ‘Connected to.and: extendmgkrearwardly fromithe .

suction head 231 is:a. suetiontube: 232 that: is
positioned interiorly:of the driving sleeve: 220 and
Kknife: sleeve :218. . The:suction: tube 2327 projects
from the rear;end of driving sleeve 220:and. has its

own.rear: end:supported by:a.V~shaped:yoke: 233

that “is .provided: with rollers;.such.:as thé-roller
234, that support the yoke upon.respective track-
ways 235:0n the under.side'of head casting 31;. ‘A
pair of:tie:rods: 236;.236 connect the: yoke 233 to
the carriage 174 so.that:the yoke and suction tube
‘are moved in unison by and withthe.carriage 114,
- The rear end of suction tube.232 has.communi-

cation, through:a: flexible pipe: 238, with:a: closed °
. charber- 239:in:the-bottom:of main housing 39,

there.being a constant: sub-atmospheric: pressure
in said chamber by reason. of:high -pressure suc-

tion applied. thereto:through:a:conduit -240: that .

extends to- sultable air<evacuating mechanism
(not- shown).. A gauge 242 for indicating the

“magnitudé of the:sub-atmospheric- pressure -in

chamber 239 may be'mounted-on‘the front of -head
casting: 31.

sealed:door: 281 to said: chamber is. prov1ded for

the removal of the trimmings...- = =
In:order:that:both low and: hlgh suctlon may be

created in suction-tube 232;a valve:structure 243,

Figure 18; to:which: pipe 238 is connected;  is.
_‘mounted: on: the walliof the main housing: 30 in

communication with chamber.239 therein through
a:port: 244:in said wall.. The-valve structure 243
comprises.a valve:24% con51sting of.a plate having
an aperture 246 therein, said plate being mounted
for slidable: movement so:that the aperture: 246
may-be moved into registry with.port 244 and the
outlet to pipe 238 :whereby. the high-pressure suc-~
tion in chamber 239 is transmitted to the latter.
When the aperture:246:is out-of registry with said
portand Dipe, as shown'in ‘Figure 18, there is no
suction .in- said: pipe:: When: said- aperture is
partly in-register: with said:port and p1pe there
is:low pressure suction in the pipe.:.
Operation of-the valve: 245: is accomplxshed by
means of a-pull-rod-248 that is:connected: to.the
upper: “end. thereof, said::pull-rod ~extending
through- a:sleeve-249 ‘and-having: a’ compression

spring- 250 mounted: on- its’ structure between: g -

flange 251 at the lower end thereof and .an aper=
tured: closure 252.at-the upper end of said sleeve.

The spring. 250 normally urges the Valve 245 to.
- closed posttion. - ST

‘that is journaled-in-bearing bracket: 257,

Thus trimmings: fromthe work: are -
drawn through suction tube 232 and'pipe 238 and-
‘are-deposited. on‘the floor of: chamber 239, A

-the latter.
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Pwo‘tallyﬁbonnecte'-d:to the-outer:end:of pullsrod
248:is alittk 254 that has:its;other:end-adjustably
‘connected.to the free end of ‘a lever arm:255.that

is.pivotally mounted:at-its:other end at 255 upon

@ /bearing:, bracket 25T that is: mounted . upon-a -
‘bracket:268 formed interiorly ‘of the main-housing
.30 upon:a lateral wall thereof.. Imits central
portion the lever arm:255 carries a.cam roller.259
‘that rides on:the perimeter of a cam structure
‘comprising.cam plates. 260, 264, of which the.rear

cam’ 26015 secured :upon; one end.of-a shaft 262

cam: 261 is: mounted upon.the front:face of:cam

. 260, being secured ‘thereto. by bolts 263; 263 that
-extend through. respective: arcuate: slots: 264+ in
. sdidcam 261..

The arrangement is.such-that-cam
plates: 260, 261 may be adjusted :angularly rela-
tively of each other. Both.cams 260, 261 have a

relatively.long low reach g and relatively:long high”

-reach, i, and in addition.cam 260 has a sharp rise
- and-decline j:that is-disposed-at the trailing end
-of high:reach h, and is hlgher than the latter.

The: arrangement is such that when cam roller:is
on reach. g the valve 245-is in' closed position,
when it is.on:reach:h said-valve is partly. open,

- and:when the cam:roller is.engaged by the-rise 4,

the valve is fully open. "By adjusting the rela-
tive positions of cam plates 260, 261, the beginning

. and duration of the partia] opening:of the valve

245 -can-be controlled. -

For rotating the shaft 262 and cam structure,
in the direction indicated by the -arrows in Pig-
ure 18, the rear end:of said shaft is provided with

a crank: 266, Figures 15,16, that has.a.forked -

free-end in which rides a crank-block 267 that is

‘mounted upon crank pin-187 of:crank 188, The

arrangement issuch that tlie valve 245 is operated
in determinate: time. relation to the forward and
rearward movements of the knife- carrlage 114

-effected by means of the swinging arm 182, -

~The_ knife: guard. and suction head 23{. com-
pri’ses‘va,.generally cup-shaped casting ‘that . fits
within the knife 217 in spaced relation: thereto,
the -outer margin of . the casting being: curved
around:the cutting edge-of the knife to protect

felt is pdsmoned between the cutting edge por-
tion-of:the knife and the suction’ head for the pur-
pose of applying fluid rubber-solvent to the knife
to lubricate the same and"to render the severed
ends-of . the work sufficiently tacky readily to ad-
here together. - The suction- head -is.exteriorly
formed on its-upper side with a-flange 270 that is

~bolted to a bracket. 211 that in-turn: is adjustably
.secured: to a-bracket: 272 that is adjustably bolted

to the front. end of the-carriage 174, whereby the
suction -head: is. held- securely in- position,: but
capable of adjustment so as accurately to fit the
trimming knife. . As is.most-clearly shown in Fig-
ures- 12:and 24, the suction head'is cut away at
opposite . sides .on non-parallel; - chordal lines to
expose the cutting edge of the trimming knife; as
shown at. 213, 213, whereby said knife is-enabled
to - sever the projecting end portions 274, 214 of
the work, held in a:work-holding umt during the
forward movement of the knife. :

For. conveying ‘solvent: to the- packmg 268, the
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concave front portion . of - the  suction head. .is .

formed with a vertical web or rib 276 that merges,
at the top-of the head, with an outwardly ex-
tending. buttress- 271 formed on the. head-flange

270, A-bore.-or passage 278-formed in web 216

extends’ from  the recess: formed by the curved
edge of the-suction head, at the bottom of the

latter; to the upper:face of-the buttress:217. where 715

70
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it terminates i in an enlarged hemispherical recess

279.. In‘Jike manner a.bore. 288 is.formed in but-

tress 217 extending from:the curved mazrgin of
the suction head, at the top thereof, to:a rece:s
28/ positicned beside recess 279 in the.top. face
of the buitress.. Passages 218.and 280 are adapfed
to:convey solvent, dropped-into recesses. 219, 281,
to.the packing 268 at Lop and bottom of the suc-
ticn head.

Solvent is brought to the suction head and
dropped into recesses 279, 281:by respective pipes,

the-delivery end portions 288, 284 of which are .

pivotally. mounted . on & horizontal axis ‘upon
bracket 271, over the buttress 277. . Extending ob=

5 liquely upwardly at right angles:to the end.por-

tions 286, are telescopic pipes 285, 285, the upper
ends of which are provided; with respective fun-
nel-shaped terminal; portions. 286 that are swiv-
elled upon pivot pins 287, Figure 20, in the head
casting 31,interiorly of the latter and substantially
midway between the extreme.forward and: rear-
The pivot
pins-287-are formed with respectlve axial-bores
288 that have outlet ports within the funnel por-
tions 28€, and. inlet. ports having communication
with . solvent-conducting :pipes. 289,
229 extend: to a-feed valve 290, Figure 1, on.the
front of the head casting 31, to which valve:sol-

“vent from the tank 32 is conducted through pipe

291, there being a filter 292 in the latter.: The
solvent in.tank 32 is under pressure, and a-gauge
293, Figure 20, may be mounted upon the front
of the head castmg s0 as visibly to register sa1d
pressure.

As is most clearly shown in Figures 12, 19_ and
24, the concave front portion of the suction head
234 -1s ‘formed with- two radial webs or.ribs 2385,

295 that are disposed normal to the two chordal,

cut-away portions 273 of said head.- Interiorly

. .of ribs-285 are respective passages 298 that unite
at their inner ends in an axial pdssage 287, Fig-
ures 19, 25, that is in communication: with the

suction tube: 232, At their oufer ends the: pas-

“sages 296 terminate‘at: the cuitting edge of ‘knife

2417, being sufficiently large and spaced from the
knife  to permit ftrimmings from the respective
ends-of the work to enter said passages-as.the
work is trimmed. Suction. created in said pas-
sages, by mechanism- hereinbefore described; as-

. sures. the - conveying  of such trimmings to. the ’

chamber-239:in-the main housing.

As is shown in Figure 21, the upber end. of the‘,,

indexing spindle 25 of the ‘turret 40:is.provided

with a, double stuffing box 300:that engages. said .
spindle and. the high pressure-inlet pipe 42 that.

extends through said spindle. - Said stuiffing box

is suitably formed to providea single inlet 381 to -
the low pressure passage 43 surrounding pipe 42, .

‘A supply pive 382 for low pressure fluid is:in
communication with inlet 381, and extends down-
wardly and rearwardly through head casting 31
o0 ‘a source of fluid-supply (net shown)..: A sup-

ply pipe 383 for high pressure fluid is connected:

to the. upper end of pips 42 and extends down-

5. wardly. and rearwardly through .the.head casting

31 to a suitable source of high pressure fluid (not
shown). Respective.air gauges 304, 305 for the
low ‘and high pressure fluid lines are mounted
upon:the front end of head-casting 3f.

It is-essential.that the work-holding units.be
aceurately positioned at the time the knife 211
moves forward to trim the work, to .assure ac-
curacy of the trimming operation:and to-avoid
possible - damage to the: knife:

‘The pipes -

-plate and the head of bolt 322,

Because: of ‘hack-.,
75 lash:-and lost. motion. in the gearing:that-drives

7

the turret 40;

as: to:be incapable of -proper positioning by said
supplémental means, or upon. the brea.kage of
certam parts-of the machine.

.The 'supplemental  turret-positioning. means

' comprises: 2, housing or frame structure 387 that

is-mounted upon a-bracket-388 that is secured-to
the oufside of the front: wall of the main housing
30, the said bracket and-housing structure.there-
on extending rearwardly into the said main hous-

. ing. through a large opening. 309.in the front wall

thereof.. Mounted in a longitudinally extending
slot 819 in the top face of bracket 328, upon lat-
erally disposed bearings 3{, 311, is a slide 32
that is formed - with-a forwardly extending,.ta-
pered nose 0r dowel 313, the latter being adapted
to- enter ‘complementally shaped recesses: 3ié

it is -desirable: to. have supple- -
-mental means for assuring accurate positioning -
-of the turret, and said'means also is provided with
_ safety-mechanism adapted to:stop the drive of
the machine if the turret is so far.out of registry

10

formed in'plugs 315 that are mounted in the énds -

of the respective: turret-arms 58 for retaining the
yokes 79 thereon. i
slide 312 is a bracket 316 to the upper margin of
which' is attached a plate 3.7 that slides upon the
top of the housing 387, and adjustably mounted
upon the top of plate 311 is a.cam-plate-318; the
rear end portion of which is formed with sloplng
cam surfaces 318, 319 as is most clearly shown in

. Figures 19 and 26. The rear end of the housing
381 is provided with an. -end-plate 320 that:is:
H-shaped to-permit movement of. the shde 312

and top-plate 3171, thereof. T

The slide 3i2 normally 1s urged forwardly in
its housing by means of 'a compression spring
321, Figure 19, that is mounted upon .a’bolt 322

that 'is. disposed in a slot: 338 in the bottom of

housing. 387, directly over-slot. 318, and extends
through end-plate 328 and is secured to bracket
318, -the spring 32{ bearing against said end-

is'moved forwardly ‘and rearwardly in determi-
nate time relation to the indexing of. turret. 408.
To thisiend a slot 324 is ‘formed in bracket 388,
and-through said slot extends a stud 325 that is

Secured to. the rear  end. of -

The slide 312

80

35 .

49

%

carried by slide 312, the lower -end: portion of -

said stud having a roller 32§ journaled thereon.
Engaging the roller 326 is the free:-end of a
lever arm 327 that is”mounted upon -the lower
end:of a vertical rock-shaft 328, Figures-20, 24,
said rock-shaft being journaled in suitable bear-

ing brackets mounted on -the  walls of ~main
‘housxng 30 and head ecasting. 31,
~its _upper.end provided with a rocker'arm 328,

the free end of which 'is connected to rod. i61:

and having

5

5.

The arrangement:is such that when the rod 153

and crosshead

the turret 40, movement of the levers 156, 158

which withdraws dog 55 from engagement with
ratchet gear {41 also angularly moves rock-shaft

152 move rearwardly to -index. -

60.

vl

328 tor move slide 312 from its -forward: position -

shown in Figures 16; 19,26 and 27 to its retracted
bosition shown in Figure 28, “At the termination:
of the rearward movement of the crosshead 152,

when the spring 162 again- pulls the levers 158,

{59 forwardly to engage dog 155 with the ratchet
gear 141, the slide 312 is likewise moved forward-

. 1y so-that its nose 313 enters recess 314 in the:

end of one-of the furret arms, so.as accurately to
position - the turret and  work-holding units
thereon:  'This occurs before: the. subsequent for-

89.

w0,

ward movement of the knife 217 so that the work

TS properly posmoned to be engaged by sa1d:

knife.

1B
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Journaled in ‘thé top of the H-shaped end

blate- 320 is a shaft 331 upon. one -end ofwhich

is mounted a switch support 332 that carries s

mercury switch..238, ‘the. latter controlling . the
operation of motor 2i4 that drives the machine.
Normally the switch 533 is in the closed position
shown in Figures 16,24, 26 and 27; at which time

‘the motor is running.  The opposite end of shaft

331 carries an upwardly projecting finger 334
that is engaved on.its rear.face, by a pin 335
that projects laterally from the upper.end of an
arm 336 that is pivotally mounted-at 337 upon
the lower part-of end plate 320. A lug 338 pro-
jecting from. the side of the latter prevents arm

. 336 from falling rearwardly; the finger 224 pre-

venting it from falling in.the opposite direction.

The slide bracket 318 ‘is formed- near-its lower’

margin with: a:lateral extension 316a, Figure 26,
in which is mounted 4 set screw 339 adapted,
upon occasion, to engage the arm 336 and, by
swinging - it forwardly,. rock: the' shaft 331

- Normally when the-slide. 312 is in forward
posnblon with 'its ‘nose-$13 engaged in a recess

314,.it is still’ spaced somewhat from its extreme
.forward position; and:the set-screw 339 is so ad-

justed as just to-make contact with arm 338 un-
der these co_ndi‘tio’ns; The arradgement is such

30' that if:'the turret.is so inaccurately positioned

that there is nothing in front of nose 813 and

the slide: 312 moves:to its extreme forward posi-
‘tion, the set-screw 332 engages and moves arm

336 forwardly. as described to stop the motor 214.

Swivelled upon shaft 381 is a pair-of forwardly
extending spaced-apart links 341 in the free ends
of ‘which is journaled .a shaft 342.  Journaled
upon shaft 342, between links 341, are cam-roll-
ers: 348,
317 in-alignment with .the respective cam sur-
Taces 819 of cam plate 8{8. Fixed to shaft 342

‘between cam-rollers 343 is a finger 344 that pro-
‘jects: upwardly, “said finger being dlsposed in a

vertical ‘plane with g cam 345 mounted upon the
bottom of .carriage (374 near the front thereof.

- On .one end pertion of shaft 842 is mounted &

downwardly’ projecting lever 348 that carries a
set-screw 347 that contacts with the front face
of switeh support 332.. 'The arrangement is such

- that when the slide 312 is in its rearward posi-
tion; as shown in Figure:28, the cam plate 318 is
‘beneath cam-rollers 343, and thus the links 341
are ralsed -substantislly® to horizontal ‘position -
which ‘lifts: the finger 844 of shaft 342 into the.

path of cam.345 on carriage:174. If, because of
breakage or other circumstance, the slide 312 is

not moved forwardly before the forward move-.
ment of carriage {74, cam 245 on the latter will:

engage and rock. finger 244 and thus, by rocking

© lever 348, cause the latter to tilt switch 333 to
"open. position to stop ‘the machme, as is most

clearly shown in- F:gure 28, The mechanism pro-
tects the knife 217 from brealxa,ge under any cir-
cumstances arising from the operamon of the
machine. )

: Operatzon :

In the opefationuofvt_he‘ machine, the motor
214 is constantly running so that the .turret- 49

" is intermittently . ‘indexed -90. degrees- and . the:
knife 217 is moved ‘forwardly and rearwar dly in

timed relation ‘to. the. rotation.of the turret.” Ro-

" tation of the turrét carries the four work-holding

(]

units. in succession ‘to the four stopping stations

of the turret, of which’ the' first. or loading sta-

by
“means of finger:334 and thereby totilt the switch .

333 upwardly to open.position to stop the motor -
- 214,

343 that normally rest upon slide-plate

2,012,565

tion is at the front of the machine (the right
end. thereof -as viewed in Figure 1), and it is
here that the single operator of the machine is
stationed.

- The work- holdmg umts come to the first sta- -

tion in open position, as shown in Figure 1 and in

broken lines in Figure 7; the vise-jaws 55 being -

spread-apart. as shown in Figure 12.° The oper-

- ator mounts each end portion of a tube 51 be-

tween .the die blocks 52, and 53, and manually
clamps them between said blocks by pulling down

. the levers §00, as shown in full lines in Figure 7.

In mounting the tube ends in the die blocks sur-
plus. tube stock 274 is left in pro;ce'ctmg position

- on' the inner faces of the pairs of die blocks as

shown An. Figure. 12. " This completes the man-
ual operation of mounting the work.

In the next. indexing of the turret the loaded
work-holding unit moves to the second station,
but before reaching said station'its die blocks are
clamped together by fluid pressure, as shown in
Figure 10, through the agency of cam’ 1371 which
causes high pressure fluid to’ enter cylinders 88
against the normal low pressure fiuid therein.

~The work thus being. securely held, the next in-

dexing of ‘the turret carries the loaded work-
holding unit to third station adjacent trimming
knife 2{7." The latter then moves forwardly and

' severs. the surplus tube stock 274 as shown in

Figure ‘12, leaving a small portion of the stock
projecting from the respective die blocks,

Low pressure
suction head 281 assists the trimming operation by
drawing .the stock ‘as it is cut lightly into said
passages. Immediately the stock is completely
severed, high pressure suction draws the severed
pieces -back through the suection pipe 232 and
deposits. them: in chamber 239 in the main hous-
ing. - The knife then moves rearwardly, and s
soon as it is clear of. the turret’s orbit the lat-
ter is again. indexed to carry the unit with the
trimmed: tube 1o the fourth station. :

During the travel of the work-holding unit to
the fourth station, the vise-jaws 55 are brought
together "as shown . in. Figure 11 ‘through the
agency .of cam (86 which causes high pressure
fluid to enter cylinders 59 of the unit against
the normal low pressure:fluid therein. - Thus the
respective -pairs. of die blocks are brought into
face to face rélation, and the projecting, trimmed
ends of the work brought forcibly together, as

-shown in Figure 13, to join them ina butt splice

350, Figure 14..
‘The next indexing -of t;he turret moves the

. work- holding unit’ to point of starting at the

first ‘station.. Immediately after leaving station
four the die blocks open, as- shown in broken

137-which exhausts-high pressure fluid from cyl-
inders .88 and permits the normal low pressure
fluid therein to reverse the position of its piston.

-Immediately after the die blocks open; the vise-

jaws. §5 ‘are spread apart through the agency
of cam 138 which exhausts high pressure fluid

- from the cylinders 59 and permits the low pres-
- sure fluid to. said cylinders to resfore them to

normal incperative position. The finished work
may then be lifted from the unit, which is done
by the. operator at the first station, before the
mountmg of new work in the unit. This com-

~pletesa cycle of operations.

- It will be -seen that the operation of the ma-
chine is'continuous. and is fully automatic except

 for.one . operator to mount new work and re-

move’ the: finished work, ‘these. operatlons keep-

suction through passages 296 in '
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'Whmh the*pewer means: opemtw with lovam&
sure ﬁmdunmnnallya to: maintaim; the' clamping; -

ing ‘hinufully: oceupied: sincertheitimes interval

betweer. indexing moverments: ofrtherturret: may:

be adjusted;. by means, oftithelchange-speed: elt:
drive; to-the!speed and abilityof:the! ‘operatory:

Modification may . be resorted-to without de-
parting i from: the spitity of'the invention or the
scope .of the appended claims, which ‘are not
limited to the specific constructlon shown and
described.

What is claimed is:

1. In a tube splicing machme, the combina-
tion of a turret, means for intermittently in-
dexing the same, a - plurality. of work-holding
units on the turret, a trimming knife, and means
for moving the knife into and out of operative
relation to the work in the work-holding units
in timed relation to the indexing of the turret.

2. A combination as defined. in claim 1 includ-
ing means for accurately positioning the turret
after it is indexed, and means for stopping the

operation of the machine if the turret is not ac-

curately positioned.-

3. In a tube splicing machine, the comblna,-
tion of a rotatable turret, a plurality of work-
holding units thereon, .a trimming  knife, -and
means common to the turret and trimming knife
for -intermittently’ indexing the-turret, and for

advancing and retracting the trimming knife -

into and out of operative relation with work in
the work-holding units in timed relation to the
indexing of the turret.

4. A combination as defined in claim 3 includ-
ing & lost motion connection between the turret
and the knife structure to permit withdrawal of

the knife from the orbit of the work-holding-

units before the turret.is indexed.

5, In a tube splicing machine, the combina-
tion of a turret, a plurality of work-holding units
thereon, means for intermittently indexing the
turret, a trimming knife movable into and out of
the orbit of the work-holding units for removing
surplus stock from the ends of tubes in’ said units,
and power means actuated at certain regions of
the said unit’s orbit for clamping the work in
each unit before said work is trimmed, and for
butt-splicing the:ends of the work . after it is
trimmed.

6. A combination as defined in claim 5 in
which  each unit ‘is: provided with ‘individual

power-operated means ' for clamp1ng and butt-

splicing the work.

7. In a tube splicing machme, the combination
of a work-holding unit, a rotary knife, means
for moving the same axially into and out of en-
gagemeént with the work to remove excess stock
therefrom, and means for applying low suction
to said excess stock during the stock-severlng
operation’ and high suctmn thereto as soon as
it is severed.

8. In a tube splicing machme, the . combina-
fion of a pair of clamping mechanisms for en-
gaging the respective end portions of a tube to
be spliced, manually-operated means for operat-
ing said clamping mechanisms so as lightly to
hold the work, power-operated means for caus-

ing said clamplng mechanisms, firmly to grip’-

the work, a rotary knife, and means for rela-
tively moving the clamplng mechanisms and the
knife to :cause:the. latter to' sever excess stock
from the ends of the work.

9. A combination as defined in claim 8 includ~
ing-means for automatically operating the power

“means at a determinate time during the ‘relative -

movement of knife and work-holding mechanism.
10.. A combmatxon as. defined. in claim 8 in

g

ST i——

mechanismisyin: open: position; and: operstesswiths
high -préssure: fuidy agaginst the: force :off the Tows:
préssureifiuid;-to. ctose smd*clampmgrmnchamsms; -2
firmly upom: the:workyr: B :

11, Tubes shlicing © appawaims cumpnsmg &

‘work-holding. unit- compnslng a pair of clamping -

mechanisms for engaging the respective end por-

. tions of a tube to be spliced, manually-operated 10 '

means for operating: said clamping mechanisms
so as lightly-to hold the work, and power-operated

-means for causmg said clamping mechanisms.

firmly ‘to grip the work, sald power- operated
means being so connected to the manually-oper- 15
ated closing means as to ‘alter: the position of the
latter whereby both closing mechanisms may be

" concurrently released for opening the clampmg =

devices.

12, Tube sphcmg apparatus comprlsmg a 20
work-~holding unit- comprising a pair of clamplng
mechanisms for engaging the respective end por-
tions of a tube to be spliced, respective fluid pres-
sure-~operated. cylinders normally operating under

“low pressure for holding the clamping mecha- 25

nisms in open, Wo1k-rece1v1ng position, respec-.

‘ tive manually-operable levers for lightly closmg

the clamping mechanisms, against the low pres- .
sure fluid, said levers maintaining a locked condi-

“tion because of an over- -center condition of a por- 30-

tion of their structures, and means for admitting
high pressure fluid to the fluid pressure cylinders! i
to cause the clamping members firmly to engage
the work.

13. In a tube splicing ma.chme, the combma,— ;35

- tion of an intermittently indexed turret, a plu-.

rality of work-holding dies  mounted about said:
turret, and a work trimming knife movable into
and out of operable cutting relation successwely :
with: respect to each of said work-holding dies, 40
said turret being immovably fixed while said knife -
is operating on the work in one work- holdmg die .

and while the work-holding die at another pos1-v
tion is being SImultaneously loaded.

14. Tube SpllCIIlg apparatus compnsmg a.
work-holding unit comprising opposed vise-jaws,
means for mounting the end portions of a tube to
be spliced in.the vise-jaws, means for imparting
orbital movement to ' the work-holding unit,

“means for severing stock from-the tube-ends at 50"

one region of the orbit.of the unit, and means
for closing the vise-jaws at another region of the
orbit of the unit to butt-splice the tube-ends. )
15. ‘A tube splicing machine comprising a ro-
tatable intermittently indexed turret, a trimming  gx
knife, a plurality of work-holdmg dies motinted
‘about said turret, means for clamping the work -
in said dies at o loading station, means for index="
ing the turret to a successive station for the oper-
ation of said trimming knife, and means for: gp .
clamping said work-holding dies together at a
splicing station, the work in the work-~holding dies’
being operated upon progresswely about the ‘se-
ries of stations.

16. 'Tube splicing apparatus comprising a. ro- 65 i

tatable turret, work-holding units carried by said .
turret, each of said work-holding units compris-
ing respective fluid pressure operated - cylinders
for clamping -tube- eids in the device and .for:

““bringing - said tubezends together to butt-sphce 70 '

the same, respective valves for said fluid pressure
cylinders, and respectlve stationary cams for op-
-erating said valves-as the latter are moved by the
rotation of the turret.:

17 A combmatlon as deﬁned in claim 12 in- 7w o
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cluding a, connectmn between each-lever-and.
power—opera.tmg Tnéchanism adapted to alter the-
over=center condition of thelever when high press:

sure fluid is.admitted to the cylinder, so that the
_ % work-clamping mechanism- will open when' the

‘high pressure fluid is exhausted and a.low pres- :

sure condltmn 1s restored to the cyhnder

18 A combinatlon as: defined in claim 14 I
which: the means for ‘closing the . vise-jaws. is-
power-operated and .is:brought into-operation by’
the orbltal movement of the work-holdlng umt
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