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- feeding the wire without kinks to the crimp- | ward the crimping region, being guided

. No.905,180. -
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JAMES I. AYER, OF CAMBRIDGE, MASSACHUSETTS, ASSIGNOR TO SIMPLEX ELECTRIC HEATING
COMPANY; OF BOSTON, MASSACHUSETTS, A CORPORATION OF MASSACHUSETTS:.
'~ MACHINE FOR CRIMPING ELECTRIC RESISTANCE-WIRES.

" Application filed December 6, 1906, Serial No. 346,616, -

To all whom it may concern: -

| S’p'géiﬁlé_a.tion- of Léttlemffaj'beni.:;" - Patented Dec i, 1908. ;

o all __ en: - - | finished product; and Fig. 8is a plan view,
. Be1t known that I, Jamzs I. AYER, a citi- | partly diagrammatic, illustrating the man-
~ zen of the United States, residing at Cam- | ner of forming the ¢erimps. =~ =~

| UNITED STATES PATENT OFFIGE.

bridge, in the county of Middlesex and | On a suitable frame 1 su ported by posts

State of Massachusetts, have invented an | 2 I mount bed -plates 8, 4 for receiving the
Improvement in Machines for Crimping | wire w from any suitable source as a spool
‘Electric Resistance-Wires, of which the fol- | 5, said wire being retained on the plate 3 by .

lowing description, in connection with the | pins 6,7,and guided beneath a tension spring

-accompanying drawings, is a specification, | or plate 8 provided with a friction pad 9 on
H;e letters on the drawings representing | its under surface to the crimping pins 10, 11
B e_parts.' | -... . ‘_.._ -'- - *;_:-_ '-"_. . K

.. My invention 1s a machine for crimping | beneath an overhanging retainer 12.

{ of the crimping .mechanism and ﬂprefer?bly
'Be-

65

“wire for use as resistance for electric appa- | neath the bed plate opposite slides or recip-
ratus, the object thereof being to crimp the | rocating carriers 13, 14 are mounted to re-
wire rapidly and_ with extreme accuracy, | ciprocate alternately in an-oblique line to-

70

. ing mechanism and delivering the crimped | and actuated by any suitable means, guides

tendency-to curl or coil.

~ The use of electricity in _Sméll arﬁcles for | eccentric path cams 17, 18 driven by gears

‘domestic and mercantile arts has been rap- 19, 20 meshing with an intermediate drive
1dly 1ncreasing 1n recent years so that I find | gear 21 whose shaft 22 is provided with a
- 1t practicable to standardize many of the | beveled gear 23 in mesh with a gear 24 on a -

 various parts, and the present machine aims | power shaft 25. . B
to effect the convenient and. economical | It will be understood that the various de-

25

- manufacture of the resistance wire for all-| tails which I have herein preferably shown

- -abled to manufacture the crimped resistance | invention as pointed out originally.

30

. 30

40

wire not only with extreme speed and econ- | The respective slides carry similar mech-
omy, but in such lengths of wire for a given | anism for engaging the wire and pushing it
length of crimped product as will afford | laterally to make a loop, each comprising a 85 -
the desired number of ohms per foot, for | pivoted pin-carrier 26, a wire-engaging pin
insténce, of finished product, and will turn | 27, normally held in upward position by a
out saild finished product perfectly flat and | spring 28, which holds the pin carrier in

straight, so that it can be wound and han- | fixed upward position against a stop 29 on

~ dled conveniently for the market without | the slide carrier 13, or 14, as the case may be.
. tendency to twist and tangle as has been the | On its outer side each slide carrier has a

case heretofore with hand-made resistance | beveled projection 30 and notch 31 to engage
wire of thischaracter. =~ - | the bevel 32 of a lifter 33 shown as pivoted

The constructional ;detaiISa'Of.my". ixlﬁlenti'c'ui”-- at 84 and prevented from swinging to the

~ will be pointed out at length in the course of | left, Fig. 3, by a stop 35, but free to swing

45

the following description, reference being { to the right against a spring 36. As already
had to the accompanying drawings; in which | stated, there are two sets of these mechan-

I have shown one of the various.contem- | isms, the lifters being secured to plungers
plated embodiments of my invention. [ 37, 38, normally held downward by springs' | .
100

In the drawings, Figure 1 is a top plan ‘ 39 bearing at their upper ends against a
view of my machine; Fig. 2 is a side eleva- | transverse plate 40 and at their lower ends
tion thereof; Fig. 3 shows in side elevation | against a collar 41 on the reduced bottom

. "a portion of the crimping mechanism, parts | ends42 of the plunger.- The plungers carry at
- 80 i

_product in a flat straight ribbon without |13, 16 being shown for the purpose, and the
... | actuating means being shown as comprising

75

80

~ such kinds of apparatus, whereby I am en- | are subordinate to the main features of my

20

95

being broken away and sectioned for clear- | their upper ends holding pins 43 on arms 44

‘ness; Fig. 4 1s a fragmentary view of a co- | secured rigidly to said plungers, one of said

- operating bed portion of the crimping mech- | arms being arched as clearly shown in Fig.

anism; Fig. 5 1s a plan view of a portion of | 3 so as to permit the requisite up-and-down
‘the tension device; Figs. 6 and 7 show the | movement of said two plungers and arms

105
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indepehdently without interfering with each

other. The mechanisms carried by the

plungers are arranged to face each other so
as to coOperate with the alternately recipro-
cating shde carriers 13, 14, said slide car-
riers being so arranged that the pins 27
thereof normally project above the bed
plates 3, 4. To permit said pins to project
thus i1n their reciprocation I slot the bed
plates as indicated at 45, 46, see Figs. 1 and

- 4. Thus when, for instance, the pin 27 of
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the slide carrier 14 moves forward, it en-
gages the wire w, then in the position shown
in dotted lhnes at 47 Fig. 8, and pushes it
forward to the position shown in full lines.
As it 1s moving the same forward, however,
its Incline 30 engages the lifter 33 of the
plunger 38 and thereby raises the holding
pin 43 thereof out of the path of said. for-
wardly moving crimping pin 27, thereby
permitting the wire loop 48 which had been

‘held by said pin 43 as shown in dotted lines.

to be moved out of the way to its full line
position Fig. 8 by the forwardly moving

crimping pin 27, which continues to move

forward until it has passed beyond the nor-
mal position of the holding pin 43, thereby
carrying the wire w as clearly shown in Fig.
8. Just at this moment the notch 31 of the
slide carrier 14 has passed beyond the lifter
33 so that the plunger 38 is pulled down by
its spring 39 thereby restoring the pin 43 to
its original lowered position in .the path of
the wire. Thereupon the shde carrier 14
starts to move backwards and immediately
the pin carrier 26 is compelled to swing

. downwardly against its spring 28 because of

the engagement of its pin 27 with the low-

ered pin 43, the result being that the wire

w 1s left in engagement with the pin 43
while the pin 27 which carried it there is
permitted to retreat. Just as said pin 27
and the slide carrier 14 have retreated out
of the path of the slot 45, the opposite slide
carrier 13 moves forward and repeats ex-

actly the same operation which we have just |

explained excepting that it shifts the wire 2
from the full line position Fig. 8 to the dot-

ted line position, and the holding pin of the

plunger 37 and the crimping pin of the slide
carrier 13 perform the same crimping and
holding operation which we have just ex-
plained in connection with the formation of
the opposite loop. In this manner the loops
are successively and alternately formed and
released, being pushed one by one forwardly
beneath a tension plate 49, which constitutes
a further very important feature of my in-
vention. This plate is held yieldingly with
great delicacy by little springs 50 surround-
ing thumb-screws or tension pins 51, 52, by

means of which the frictional pressure of |

thf-, plate 49.on the loops formed by the
crimping mechanism may be adjusted with

\

means I may not only accurately guide the
crimped wire In a perfectly straight line and
maintain 1t flat and perfect in shape and
even 1n 1ts loop formation, but T can gradu-
ate the spacing of the loops precisely as re-
quired, so that, for example, the loops may

be close together, as shown in IFig. 6, or

spaced farther apart as shown in Fig. 7.
The delicate adjustment provided enables me
to bring the ribbonlike loops into accurate
central or straight position as shown at 53, a
very slight excess of pressure of the tension
pin 51 causing the ribbon to curve as indi-
cated at 54 and a very slight excess of pres-
sure of the tension pin 52 causing the rib-
bon to curve as Indicated at 55. Preferably
guldes 56 are also provided to retain the
ribbon. |

It will readily be understood by those
practical in this art that it is of decided
value and importance to be able to deliver
the crimped wire perfectly straight so that
1t may be wound and handled without in-
convenlence and with a minimum liability
of becoming tangled. It is also of particu-
lar advantage to be able to deliver the crimps
spaced apart at any distance desired, as
thereby 1 vary the length of wire in a given
length of loops and hence for instance I can
manufacture the ribbon accurately and
rapidly with any number of loops from
say 60 loops per foot to 160 loops per foot
finished product. For instance a heater to
be used with 100 volt current requires 50
ohms whereas the same heater for a 110-volt
current. requires 55 ohms, and yet in both
instances the length of resistance ribbon
must be the same. My machine turns out
the ribbon with exactly the nwnber of loops
to provide the 50 ohms or the 55 ohms as
desired.

I have already set forth to quite an extent
the operation of the machine, and will there-
fore simply summarize the same at this point
briefly as follows: As the power shaft 25
rotates its beveled gear 24 engages the gear
23 and through the intermediate pinion 21
simultaneously rotates the cams 17, 18,
whose path cams, being oppositely set, cause
the slide carriers 13, 14 to reciproeate al-
ternately forward, the slide carrier 13 be-
ing shown in Fig. 1 as at the end of its for-
ward movement and the slide carrier 14 at

| the end of its backward movement ready to

reverse their relative position. Tn their for-
ward movements said slide carriers by rea-
son of the engagement of their pins 27 with

the wire w pull the latter forward from the

spool or other source of supply 5, said wire
being maintained straight and without any
possibility of kinking, it being pulled over
the edge of the plate 3 and beneath the
spring pad 9. The wire shifts bodily back
and forth between the pins 10, 11 as 1t is

656 extreme delicacy. I have found that by this | pushed toward one side and then toward
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~ the other side by being successively engaged
by the alternately moving pins 27. Each
pin as it moves forward carries the wire for
" a new loop, its carrier meanwhile raising the
- holding pin of the previously formed loop
at that side of the ribbon out of the path of
~ the crimping pin, and as the latter carries.
the wire forward far enough to form a loop, |

10,

the holding .‘Pili i'S._ autOmaticallyif drt)pped

into holding position, whereupon the crimp-

~ ing pin -automatically retreats, leaving the

1_5

wire in enga

The wire is thus held immovably ﬁ._mfhﬁe-_;tl}e
opposite slide carrier and its crimping pm
move forward and repeat the operation in
connection with the opposite. holding pin,

~ thereby forming a loop at the opposite side

20

of the ribbon. Each time a: loop 1s about
to be formed the preceding loop at the same
side is automatically pushed forward and
this forward pushing of the loops in rapid

~ succession alternately at one side and the

- 26
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claim as new and

other coOperates with the tension plate 49
to form the ribbon with the desired closeness
of loops. It will be observed that I form
the loops with round ends, this form of
crimping being preferable as it is’ desirable

to avoid

oid all sharp angles in electric con-
dUCtOI‘S* o - 4.' S | . | .  .
- In many respects I regard my invention as

broadly novel, and therefore I wish it un-
derstood that I am not restricted to the con- |

structional details of the machine. In fact

I have already pointed out that a wide
variety of embodiments of the machine are.
- within my contemplation for carrying out
the broad features of crimping the wire and

varying the length of the wire for a given

length of ribbon and for varying the number

of loops to the foot and for maintaining the

wire without kinks and for délivering_ the |

ribbon in a straight, flat form, ete. .
Having described my invention, what I
desire to secure by lLetters

Patent is, P

1. A wire crimping machine, comprising

' _' | means for delivering the straight wire to be

~ crimped, crimping means for crimping said
~straight wire alternately into opposttely ex--

tending loops, and means for varying the

length of wire in a given length of loops.

2. A wire crimping méchine, comprising

 means for delivering the straight wire to be

55,

60

crimped, crimping means for crimping said

straight wire alternately into opposit Ty ex-

tending loops, and means for varying the
number of loops in-a given length of loops.

- 3. A wire crimping machine, comprising
wire deliverihg mechanism, including means
to maintain the wire straight to the crimping
- point, longitudinally reciprocating means to

crimp said straight wire laterally in one di-
rection, codperating longitudinally recipro-

cating means movable ang@la:rly to said other

ement with the holding pin.

a -\" .

crimping means to crimp the wire laterally
“in an opposite direction, and operating mech-
anism for alternately reciprocating said two
| erimping means across each other’s path. - . -

- 4. A wire crimping machine, comprisin
two loop forming mechanisms constructe

and ‘arranged to lay the loops alternately

in opposite directions and including opposite
reciprocatin

ally releasing said pins from said loops; as
the wire is crimped, to permit the forward

feeding of the crimped wire. _
- 5. A wiré crimping machine, comprising
two loop forming devices constructed an
arranged to lay the loops alternately in op--
| posite directions, opposite pins for holding
-said loops, actuating means for said two de--
‘vices, and means actuated by said loop form-
ing devices, for removing one of said.pins
| from its loop as the next similarly extending
loop is being formed. @ |
6. A wire crimping machine, comprising

two loop forming devices constructed an
‘arranged to lay the loops alternately in op-

posite directions, actuating means for said

| two devices, opposite pins for holding said
‘loops, meansg actuated by said loop forming

“devices, for removing one of said pins from
1its loop as the next similarly extending loop

_ members, opposite pins. for.
holding said loops, and means actuated by:
‘said reciprocating members for automatic-

- .
" B
. M -
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is being formed, and then permitting said

pin to engage said next partially formed

loop.

7.-A wire crimping machine, comprising

two loop forming devices constructed an

arranged to lay the loops alternately in op-
posite directions, opposite pins for holding
said loops, automatically yielding means per-

mitting the disengagement of said pins from
said loops, and means actuated by said loop
forming devices, for removing one of said
pins from its loop as the next similarly ex-

tending loop is being formed. : B
. 8. A wire crimping machine, comprisin

two_loop forming devices constructed an

arranged to lay the loops alternately in op-
posite directions, opposite ]fins for holding
said loops, automatically yie

‘mitting the disengagement of said pins from
1 sald loops, means actuated by said loop form-
‘ing devices, for removing one of said
from its loop as the next similarly extending
loop is being formed, and then permmtting

ins

said pin to engage said next partially formed
loop. o ' | | -
9. A w
wire delivering mechanism and wire crimp-

‘ing mechanism including a holding part and
‘a wire-bending part, sald holding part hav-

ing a pin and said wire-bending part having
a reciprocating member provided at its wire

100

105

110

ding means per- -

115

120
. L o .. e . . . |
A wire crinping machine, comprising

125

-engaging end with a tripping pin construct-
ed and arranged to move said holding pin -~




4.
from the path of the wire dnd then

behind the wire. ..
10. A’ wire crimping machine, comprising

opposite vertically movable members, a hold- | -

ing pin actuated by each member, opposite

- horizontally movable members, a crimping

10

pin actuated by each horizontally movable
member, means operated by the horizontal
movement of said members for moving said

- vertically movable members, and operatin

15

20

means for the aforesaid parts constructe
and arranged to operate said horizontally
movable members alternately to move the
criunping pin to crimp the wire and the hold-

. 1ng pin to engage the wire when crimped.

 11. In a wire crimping machine, a verti-
cally yielding loop holding means, a trans-

versely movable member, a crimping device
yieldingly carried by said member, and

permit | means for trippin
the holding pin to drop into holding position !

905,130

sald crimping device
when. 1t has crimped the wire ang moved the
same 1nto position to be held by said holding
means. |

12. In a wire crimping machine, wire
crimping mechanism for bending a resistance
wire 1nto operative resistance form, delivery
means therefor, including means for main-
tammg the formed product perfectly
straight, and pressure varying means for
controlling the degree of compactness of the
formed product.

In testimony whereof, I have signed my

| name to this specification, in the presence of

two subscribing witnesses.

JAS. I. AYER.

Witnesses:
Erizasern M. Coxnin,
Dora A. Proctor.
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