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KARL FRIEDRICH UNGERI

TR AND EMIL BECKER, OF PFORZHEEIM, GERIANY.

MACHINE FOR MANUTALACTURING METAT, CCORDS,

5%9,110.
Application filed Rareh

Specification of Letters Patent.
27, 1808.

Patented Dec. 20, 1910,
serial No, 423,568,

1o ¢ll whom 1t may concern: _

Be 1t known that we, Kari Frimpricm
UxceErER and. KL B]:@lum. subjects of the
German Kmperor, and residents of Pforz-
heim, in Baden, Germany, have invented
certain new and useful Improvements in
Machines for Manufacturing Metal Cords,
of which the following is a specification.

This mvention relates to a machine for the

manutacture of the s=o-called metal cords

which consist of split rings crossed in their |
- "The drive 1s effected from shaft 4 in any
suitable manner, as, for instance, by a belt

flanks and hune into LdCh other 1m such a
manner that the outside of the chain thus

formed resembles the spiral windings of a |

COT'dl.

Heretofore these chaing have been made
by hand only, and the object of the present
invention is to provide a machine by which
they may be constructed.

A structural embodiment of the invention
1s 1llustrated 1n the accompanying drawings
wherein :—

IFFigures 1 and 2 are an elevation and a
plan respectively, of the 1improved machine;
IF12. 3 1s a cross section through the slide de-
sioned for the reception of the vertically
moving tongs; Iig. 4 1s a view of these
tongs with the driving and guiding members
therefor; Figs. 5, 6 and 7 are a side view,
plan and cross section respectively, of the
cevices f01 clamping and ady -ancing the ma-
terial; Big. 8 1s a cross section through the
machine, on the line A—B of Fig. 2: Fig. 9
is a plan of the movable double sleeve and
the tongs carried thereby; Ifigs. 10 and 11
are views of the levers for operating the
tools which effect the formation of the rings:
Figs. 12 and 13 are a side view and section
respectwely of the upper tools, and Fig. 14
of the lower toels for forming the rings:

Kig. 15 1s a longitudinal section thronﬂh the _

mov‘lble double sleeve. Showme the tongs

associated therewith; Fig. 16 is a %1{1@ ele-
vation of the double sleeve e, and Fig. 17 a
plan of the upper part of said csleeve Fle.

18 is a detail view showing several rings !

hung mto each other, and I‘lf‘{. 19 15 a por-
tion of the finished metal cord, the two lat-
ter fiogures being shown on an enlarged scale.

The metal cord to be formed consists of
single rings 103, which are split in order to
be capable of being hung into each other,
this being effected in such a manner that the

|

- gage 1n notches in the

- ment.

split portions of the rings engage alternately
one ring on the lower s1de ‘md the next one
on the upper side, the flanks of two crossed
rings touching each other.

The machm@ comprises a table 1 on each
ot the tour feet 2 of which two bearings 3
are cast, said bearmog supporting four
shafts 4, 5, 6 and 7 The latter are inter-
connected ﬂuouf}lﬁ the medium of bevel
gears 8 and carry the cams for operating
*he working levers hereinafter referred to.

anc pulley. To the table is fixed a stand-
ard 9 carrying a slide 10 on which are
mounted the tongs 11 that serve to introduce
the single rings.

Befme stmnno the machine, a finished
plece of metal cord is introduced into the
tongs 82 1n such a manner that the last ring
pr OJQCtS peyond the tongs. When the ma-
chine 1s started, the mechanisms which form
the rings are first actuated, the lower of the
two mechanisms employed being actuated
before the upper. In each of these mecha-
nisms there are included devices for advanc-
ing and for clamping the wires, the construe-
tion of which is the same f01 both of said
mechamsms.  Kach clamping device com-
prises a jaw 13 firmly fixed to the table, and
a movable jaw 14 adapted to be pressed upon
the fixed jaw. 'The movable ]‘m* 14 1s pro-
vided with lateral plo]ectmns 5, which en-
ixed jaw 13, the ar-
rangement being such that the jaw 14 ig ca-
pable of vertical but not of horizontal move-
The adjacent faces of both jaws are
formed with mating grooves which combine
to produce a geat 16 (Hig. 6) designed for
the reception of the wire to be advanced, the
wire being retained in said seat by means of
an angle lever 17 loosely pivoted on a spindle
20 supported in brackets 18 and 19. 'This
lever 1s actuated by a cam keyed on shaft 5
(Figs. 1 and 2), which cam, by moving the
lower arm of the lever outwardlv 2t the
proper time, causes the upper arm to bear
down upon the jaw 14, whereby the wire lo-
cated between said jaws is clamped in the
seat 16. The advancing device or carrier as-
sgeiated with this clamp comprises a lower
jaw 23 arranged to slide on the table by
means of its dovetail connection 21, 22, (Fig.
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7), and an upper jaw 25 which rests on said
lower jaw and 1s provided with projections
24, that it in notches formed therem. "the
adjacent faces of the jaws 23 and 25 are
111&&?1%@ formed with mating grooves which

‘unite 1 producing a wire-receiving seat 20.

The operation of the slidable lower jaw 1S
effected by an angle-lever 12, (If1gs. 1, 2
anc 7) which 1s pwoted on a pm 08 carried
by a bracket 27 and has i1ts horizontal arm
flchpted to be rocked by a cam keyed on
shatt 5. The vertical arm of the angle
lever 12 projects through a slot 29 the
table and terminates in a ball-head 30
Which is recelved In a seat 1 said lower jaw
3, (Ifig. 7), so that the latter, and with the
same the upper jaw 25 connected thereto, are
shifted longitudinally when the lever is ac-
tuated. The two jaws 23 and 25 of the
carrier are pressed together so as to retan
the wire in seat 26 by means of an angle-
lever 81, (Ifig. 1), pivoted to shaft 20 and
likewise operated by a cam keved on shaft 5.
The operation of the clamp and the car-
rier 1s as follows :—Supposing that the car-
rier has 3{31(,11(,(1 the limit of its effective
1OV uneni toward the right, the two
iaws of the (‘*Lmlp are then pr essed together
by the a}mh lever 17 so as to clamp the wire
in seat 16. At the saune time, the angle Jever
51 1s rocked away from the jaws of the car-
rier, which latter 1s simultaneously retract-
ed bs the angle lever 12, the wire remain-
ing engaged by the f;*]aml) jaws until the
carvier reaches the limit of its rearward
movement. The lever 31 1s then rocked 1n
the opposite direction so as to press the car-
rier jaws together against the wire, while
at the same time the clamp jaws 13 and 14
are released whereupon the wire 1s free to
be advanced. At right angles to the carrier
2 sleeve 82 (Fig. §), is arranged which is
supported in a bracket 35 fixed on the
table. The forward end of the bore of this
sleeve 1s formed with a spiral groove (Ifigs:

12 and 14), 1nto wluch the wire enters

through a lateral perforation in sald sleeve,
the wire being thus caused to wind itself
spirally around the reduced free end of the
mandrel 34 fitted in the sleeve. As each
winding formed comprises about one turn
only, the adv ancing movement of the wire
has sufficient power to effect the requsite
bending of the wire. The tongs 11 assume
at this moment a Pf‘%ith}]] clir uzthf in front
of the sleeve 32, so that the spiral formed
during the admnce of the wire passes
through the last ring ef the finished piece
of metal cord previously introduced into the
tongs 82. When this takes place, the angle
lever 86 (Fig. 8), Whl( h 15 actuated by the
cam 35 on shaft 6 and mounted on a pin 39
carued by a pair of brackets 37 and 38,
(Fig. 10), presses against a tool supported

(LT I S A EE R L LSS U L

- the clamped ring arrives

979,110

11 the bracket 40. This teol comprises a
pin 42 (g, 8) ccentrolled by a spiral spring
11 and carrving a Chlr:;e] 48. " The chisel
when operated cuta off the finished and first
closed cotl or mng which latter 1s so dis-
posed that the pomi it whieh 1t 18 to be
cut off lies divectly ag Hllbt a tooth 44 pro-
vided on the sleeve.
the cutting cperation, the tool 43, 42 moves
back to 1ts 1mtial position, while at the
samie time the carrier moves back 1 the
nxanner above described.

The formation of the second ring,
15 mtreduced by the tongs 11 from np above,

with its split portion directed downyw avd, 18

effected 1n the following way: The second
feedimy mechanism for the wire, viz;
arrier 45, the elamp 46 and the levers jtr 48
and 49 (whwn are actuated from cams of
the shaft 7) acts i the same manner as the
feeding me (.‘hdll]blll already described. DBy

means of the second teuhnﬂ mechanisin a
SECO 1](1 wire 1s Introduced ‘1111011011 a lateral

perforation (Ifig. 13), into the upper sleeve
3182
fashien around the reduced enct 51 of the
mandrel 52 disposed 1n said sleeve.
the wire 18 advanced so far that the frst coil

or ring 1s almost closed, the lever 53 which

15 actuated from cam 54 on the shaft 4
moves the mancdrel .J...., forward, said lever

being pivoted on a pin 56 carried by the
On the for-

52 the ring
15 cut off.  Tfor this purpose there is inserted.

brackets 35 fixed to the table.
ward movement ot the mandrel

1in the lower part of the sleeve 50 a sharp-
ened wedge 104, (Fie. 12), which

sald mandrel having
OTCOVE Whmun the 511.«]1179118(1 ecdoe of the
wedoe 18 received when the umudm
mov ed forward. Therefore, since th

ites between said wedoe ‘"111(1 the %hmﬂﬂel

procduced by the reduction of the mandrel

end, said rne will be severed from the wire
upon the bobbin moving forward, ot said
wedge when the above
of the mandrel takes Dl

Simultaneously with
mandrel 52, the bolt
steeve 50 by a lever 58 pivoted on the pin 39,

ace.
the movement of the

which

the

of the bracket 33 and bent in spiral
90
When

_ coacts
with the reduced end 51 of the mandrel 52,
formed therein a

18
11110 '-

ment-ione d movement

57 18 advanced toward
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sald lever hemg actuated by a cam 59 on the

shalt 0. Dmmﬂ this movement, the bolt
57 abuts against the 111&1’1(]1"&1 end 51, which
carries the cut off ring,
that the ring 1s clamped on said end by the

forward *)01‘11011 of %md bolt, which portion
is provided with a cavity corresponding in

avea to the size oi the end 51 (Fig. 8).
Both parts, viz; the mandrel end 51 and
bolt 57 now move together to the right until
directly “heneath
e at the same tune, the
back agamn to its initial

the tongs 11, whil
carrier 45 moves

in sueh a manner
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posttion.
d(}wnmnd 1 hese 101105 are connected lw
a ptvet 60 and are attached to slide 10, (g,
él)? which 1s arranged for vertical movement
1 the guides 61, 2 nrovided upon a beam
63 carried LY the %tandmd 9. Throuoh a
slot 64 in said beam 63 projects a belt 65
lixed to the slide 10 and connected to an
angle lever 66 which 1s actuated by a cam
on shaft 7. In ovder to exactly regulate the
extent ot the downward 111{‘\{}11(‘11t of the
mllu% 11 the shide 10 carries a set serew TOG
whici, when satd tongs have reached thed
lowermost position, %‘[1111(_—‘-3 upon beam G‘;
The downward movement of the tongas 1%
continuaed untii the (menmf:'- o7, (o, 1),
the point of the jaws of said tongs, (Wmm
ave then opened) lies dirveetly above the
claim poﬂ rimg just deseribed. At ‘m 8 1Mo-
ent, o angle lever 68 (1. 3). which is
PIv ote d on a pin 70 carried by a hracket 69.
1= actuated by a eam on shaft 4. This anﬂle
lever 68 operates a (‘Llhl])lllﬂ ‘nm’ne T"L
wihich 1s shidable vertic 1]%’ in guides T1.
provided on beam 63, The inner sides ot
the Tranie abut against he members 74, 75
of the tongs 11, “said members bemng nor-

mally Toreed apart by a spring 105. The
prajections 76, 77 of the (f]_{m’lpmg frame

effect at the 1e%poctu'e posttions of the
frame relatively to the tongs, an opening
or closing of the latter so that when the ring,
cn othe manarel end 51 1s engaged by the
closed tongs, the mandrel 32 a]ld polt 57 re-
turn to tioerr mmitial 1)0%111011 snown In g,
S.  1zefove fturther mm&uent of the tmw%
with the ring held therein takes place, a
(10:11 le gleeve 81, located beneath said tongs,
15 shifted to the right by an angle lever 78

until the tongs 39 disposed within said
sleeve lie hrentlv 11 line with tongs 11.
Fever 78 above referred to is actuated by a

apl 80 on shaft 4 and 1s piveted cn a pin
) carriea by the brackets 55. Sleeve 81
moves i gnides 83 arranged beneath the
table and 1ts upper portion projects t hrough
an opening 84, (Mg, 9) in the table beyond
and above the latter. During this move-
ment of said sleeve, an inner slee* e 85 (1.
15) which carries a ring 87 havi ing a radial
stemy 86, 18 rotated lﬂ* sald stem striking
agalnst a projecticn 88 fixed to the table.
Up{m the inner wall of the double sleeve 81.
a pin s arranged whieh engages in a spir al
orcove 89 formed i the inner sleeve 85, so
that when said inner sleeve 85 is votated it
will at the same time move upward and
canse the mner tube 90 to participate in such
mevement.  The tones 11 now move farther
downward toward the tongs 82 which latter
as already mcmmned carry the plevmu%h*
vorined ving.  This downward movement is
continued until the ring 1n ﬂ1e tongs 82 can
be linked in the ring held in the tongs 11 in

— . ——

>

The tones .11 are then moved ] such a manner that the flanks of the twao

rings tornch and cross each other. When
this takes place, the clamping frame 73

moves upward Wheleupop the tongs 11 are
opened and the ring 1s liberated, said tongs
then veturning into therr initial posltlon
The 1nner wbe 90 wihich carrvies the tongs
52 now retuims to the left, and during tlwa
vearward movement the stem 86 of tne e
ST recedes from projection 88, and the
sleeve 85 Jrvma hack and du%cmd% under the
i'u‘*"r”nf' { the spiral springs 91, as far as
it had previ Jlmv ascended at the forward
niovement of the double sleeve. The object
of this opward twrning movement is to
sevew the rngs .;1]*'(:-{1@? tormed 1into the
CPReing or 11’1(“{11]"1 of the tongs 82. which
month is formed with internal thlead% SO as
to firmly hold the rings therein.

Before the ()1)81&[1011 above described is
repes ted, 1t 1s necessary that the inner tube

50, with the tongs 82, be turned as far as
the last g mtmduced CTOSSWISe 1NCIeases
the thwhnasg of the wire laterally. This is
effected by means of a ratchet wheel 92,
(Fig. 9) provided upon the upper end of
the 1inner tube 90, and tormed with as many
teeth as the number of rings included in one
complete spiral winding. IVith this ratchet
are assoclated two spring pawls 93, 94 which
are fixed on the brackets 33 and iO.. respec-
tively. When the inner tube 90 is ghlited to
the right, one tooth of the ratchet 92 ig ar-
rested by the pawl 93, and said tube 90 will
be votated to the extent of one tooth. When
the tube returns to its initial position, the

>aw] 94 engnges the next tooth.

In order to effect a uniform closing of the
tongs 52 so as to dizspose the mouth “hereof
emct] centrally of the sleeve, it is neces-
SATY to alwavs move the two members 95
and 96 of the tongs to the same extent, said
nmnm{er% being acted upon by the springs 97
and 98, whwh are connected to the lowel
ends 111e160+ and bear against the wall of
the inner tube as shown 1n Fie. 15, With
said members 95 and 96 there is operativeiy
agsoclated a conical plunger 99, which 1s
normally forced upwar d]‘v by a spring 100
%nu(mnduw the tulm ar stem 101 the_eﬂi‘.
On being nmved in this dirvection, the small
end of the plungei enters betwee n the lower
ends of the members 95 and 96, and forces
said ends apart, thereby closing the mouth
of the tongs. Ph,moel 99 has an axial hore
which almeg with the bore of stem 101. the
metal cord being led through these bores.
Said stem, at its Tower end 1s pmvlded with
a hand wheel 102, If it is desired to open
the tongs, for A1V I'eason, as 1L01 1nstance,
when intr oducing the finished plE’*"" e of metal
cord before 5’&11"[11"10 the machine, this can
be easily effected bV Du]hno clown the hand
wheel, whereupon the springs 97 and 98 ef-
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fect the desired action. With the same ma-
chine a second type of metal COld can be
made, in which the split portions of all the
rings point downward; this cord, has how-
ever, the disadvantage that it does not POS-
sess such a great power of resistance as the
metal cord in which the split portions of the
rings point alternately upward and down-
mud as above described. If this second
kind of metal cord is to be made by the
machine, the carvier 24 as well as the sleeve
32 are not operated, so that only the rings
which are formed in the sleeve 50 are opei -
ated in succession by the tongs 11 and the
other accessories. 1t 1s however necessary to
always close these rings entirely by the toum
11 upon 111‘[1*0(111011’10 them into the rings
already closed.

Having fully described our invention,

what we do claim and desire to secure by
L(%{‘r,.el s Patent 1s:—

1. In a machine for manufacturing metal
cords from split wire rings as specified, the
combination with tongs (11) for hangimyg
the rings mto the finished cord, of tongs
(82) 1%}1 carrying the fimished cord, an in-
ney tube to receive said imm& 82), means
to %hlf said tongs (82) fll]“ef,ﬂ”} b@neclth
said tongs (11), a slhide to recelve satd 1n-
ner tube and to shift the same in horizontal
direction, levers to actuate said slide. and
means to shift the cord into the mouth of
said tongs, for the purpose set forth.

9. Tn a machine for manufacturing metal

cords from split wire rings as 51)601[1(—:-(1 the
combination with tongs for carrving the
finished cord, of means to turn said teongs
for the reception of fresh rings consisting of
a star wheel having as many teeth as “the
number of rings for one whole spiral windd-
mg of the cord amounts to, and spring
:awl@ to operate said star wheel, for the
purpose set, torth.
3. Tn a machine for manufacturing metal
cords, the combination of a pair of alter-
nately acting wire feeding mechanisms: a
mechanism associated with each feeding
mechanism for colling the fed wire; a cut-
ting mechanism associated with each colling
1110(*114111%111 for severme the coils of wire
into rings; means for auppmtmo a finighed
cord : and 2 single mechanism associated
with botli of said cutting mechanisms for
linking the severed rings te said cord.

4. Tn a machine for 11‘1‘11111&1('1111 ing melal
cords, the combination of a pair of alter-
nately acting ring forming mechanisms:
means for c«ﬂpno:t*imn a finished cord; and
mechanism for inking the rings to said cord.

5. 111 a machine for mmuﬁwtmnﬂ metal |

cords, the combination of a pair of alter-

11&191}? acting wire feeding mechanisms: a !

pair of ring forming mechanisms associated
with S‘lld teedmﬁ* mechﬂmcams a pair of

mechanisim

TINGS
a1t mlmtvlv and for ]nﬂunﬂ the same into

979,110

tongs for carrying a finished cord; a pair of
tonﬂs arranged above the first named tongs
for hnlﬂnn the rings into said cord:
Supportuw means for operating said tongs.
In a machine for manufacturing meftal

COY dfs the combination of a pair of alter-
th* ftctmﬂ wire
1111;; forming
each feeding mechanisms;
finished cord; a single mechanism located
above said support and arranged to alter-
nately engage the rings for med by said ring
forming mechanisms and to link the same to
sald ¢ (:-ML aid means for moving

a support for a

AT,

- In a machime
cords, the combmatien of a pail of
nately acting
associated with each Iewlmg
mechanism for forming the fed wire mto
ceparate rings;: saud mechanism COMPIISing

a sleeve into which the ad]‘ment wire is 1m-

troduced, saud sleeve having its bore immul

with a epiral groove, a mandrel movable in

sald sleeve and having a reduced end about
which the wire 1s coiled ; and cuttincr neans
for severing the cotls of the wire 11110 TINgs ;
a support for a finished cord; and mecha-
nism located above said s
me the severed rings and hu ting the SmHlt
mto said cord. -

3. In a machine for 1‘1151.1‘1111"‘{1 cturing metal
cords, the eombination of a pawr of alter-
nately acting wire feeding lllu‘h:lﬂl* nis each
C()n”lpll‘%ll]ﬁ a clamp and a carrier; a
forming mechanism associated Wlth {?‘1(311
f(}odmﬁ mechamism: a support for a fin-
1shed cord; and meghmmu ]Of**ltel above
sa1d ,;upnmt for engaging the rings and
lmhmn the same nto %;11{“1 cord.

111 a machine for mmm Faeturinﬁ' metal
cor ds the combination of a pair of S“F}‘ll‘ait
wire 1(&‘Ldlﬂﬁ 111{3{11%111%1‘115 a pair of alter-

an d |

feeding 1116011.:L1]1f~11’18* q -
mechmn&m associated Wlﬂl_

salcd sup-
port relative to the last men tioned mech--

for manufacturing metal

alter-

wire feeding mechanisms; a

}pmt for engag-

111]0'
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nately mmn ring Loum]m mechanisms as-

cociated with said feed: e mechanisms; a

cupport for a fimshed cm:& and mechanism
located above said support and arranged to

engage the rings to Iink the same 11110 aatdl:

cord.
10. In a machine for manufacturing metal

cords, the combination of a palr of alter-
muﬂh* acting ring forming mechanisms: a

support for a ﬁmqhed COT (L mechanism 1o-
cated above said support for engaging the
from said ring forming mechanisms

saidh cord; and mechanism for 1imparting an
intermittent step by step rotary movement to
salc supnort.

11. Tn a machine for manufacturing metal
cords, the combination of a pair of alter-
nflteh

acting rine forming mechanisms; a
, support for a finished corJ mechanisms lo-
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cated above said support for engaging the
rings from said ring forming mec Tanisms

altu natelv. and for 111113_1110 the same to said |

support : mechanism for imparting a bodily
lateral movement to said support: and
means tor mmparting a reotary movement to
said support during its lateral movement.

In testunony w hueﬂf we have hereunto

&

set our hands in the presence of two sub-
seribing witnesses,

KAI{L FRIKDRICH UNGERER.

EMIL BECKER.

WWithesses

Carn W, Scmairr,

XS‘TA L/TIER

AL L

LONARD.
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