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To all whom it may concern: o
Be it known that I, Louts Biava, a citizen

of the United States, and residing at New

York, in the county of New York and State
of New York, have invented certain new
and useful Improvements in Machines for
Making Wire Strings for Pianos and other
Musical Instruments, of which the follow-
ing is a specification, such as will enable
those skilled in the art to which it apper-
tains to make and use the same.

This invention relates to machines for
making wire strings for pianos, banjos,

guitars, and other musical instruments and.

particularly strings of this class consisting
of a main body wire wound by another
wire; and the object of the invention is to
provide an improved machine of this class
by means of which the operation of making
strings for musical instruments of the class
specified, may be quickly, easily and eco-
nomically performed.

The invention is fully disclosed in the
following specification of which the accom-
panying drawings form a part, in which the
separate parts of my invention are desig-

nated by suitable reference characters in:

each of the views, and in which :—

Figure 1 is a plan view of my improved
machine; Fig. 2 a sectional front side view
thereof, the section being on the line 2—2

of Tig. 1; Fig. 3 a view similar to Fig. 2,
but showing only a detail of the construc-

tion and showing the same on an enlarged

scale; Fig. 4 another sectional detail view-

on an enlarged scale; Fig. 5 a detail view
on an enlarged scale of a wire guide which
I employ and showing the same partly in
section; Fig. 6 a detail view on an enlarged

scale showing one of the spool carrying
frames which I employ and showing a trans-

verse section of the main frame of the ma-
chine on the line 6—6 of Fig. 1; Fig. 7
a section on the line 7—7 of T1ig. 6; Fig. 8
a modification of the construction shown

in Tig. 4, and; Fig. 9 another sectional
detail of a part of the construction shown:

at the right hand end of Figs. 1 and 2.
In the practice of my invention I provide

a strong substantial frame comprising sim-.

ilar parallel side bars ¢ and «* connected by
cross end members & and 5% and a central
transverse member 5%, and .said frame is

provided with legs &* and a central hanger
6%y and in the form of construction shown,
the transverse end member % is made ad-
justable longitudinally of the frame, this
result being accomplished by means of lon-
gitudinal slots ¢* in the side members ¢ and
«* of the frame, and bolts «* passed up-
wardly through said slots and through the
end member 4* and provided with thumb
nuts «®. The end members & and b* are
in the form of plates and the end member
is provided with a vertical or cross head
or support ¢ while the end member * is
also provided with a vertical cross head or
support @. The cross head or support ¢
is provided below the main frame with a
sleeve bearing ¢?, above the main frame with
a sleeve bearing ¢*, above the sleeve bearing
¢* is another sleeve bearing ¢*, and above
the sleeve bearing ¢* and at the top of said
cross head or support is another sleeve bear-
ing ¢®. The cross head or support & is.pro-
vided below the table, with a sleeve bear-
ing @* which corresponds with the sleeve
bearing ¢, above the table with a sleeve
bearing @* which corresponds with the
sleeve bearing ¢%, and at the top thereof and

above the sleeve bearing ¢* is another sleeve

bearing d* which corresponds with the sleeve
bearing ¢*. A longitudinal drive shaft ¢ is
mounted longitudinally: below the main
frame and passes through the hanger 0°
which forms a bearing therefor and through
the Learings ¢* and ¢* and is provided at
each‘end with a gear ¢2. The shaft ¢ where
it passes through the sleeve bearings ¢* and
d* is provided with ball bearings ¢* and is
also preferably provided with ball bearings
centrally thereof where it passes through
the hanger 0%, ‘
Mounted in the sleeve bearings ¢* and d°
are spindles f having ball bearings f*, and
mounted horizontally of and above the main
frame is a supplemental shaft ¢ which passes
through the sleeve bearings ¢* and d* and
which is provided with vertical cross heads
¢* and ¢* spaced from the sleeve bearings
¢* and d* by collars g%, and both of the cross
heads ¢* and ¢* are secured against rotation
on the shaft ¢ while the cross head ¢* is
made adjustable longitudinally of said shaft
by means of a set screw ¢® or in any other
way; this arrangement being necessary to
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correspond with the adjustable feature of | gers m®, and the pins ¢* of the spindles ¢

the cross head d of the main frame. The
cross head ¢ is provided at its ends with
sleeve bearings ¢¢ and ¢7 and the cross head
g® is provided at its ends with sleeve bear-
ings ¢® and ¢°, and mounted in the sleeve
bearings ¢° and ¢" are spindles ¢, shown in
detail in Tig. 3, and said spindles are tu-
bular in form aund are provided with pins ¢°
movable therethrough and which project in
the direction of the center of the main
frame, and the inner ends of which are pro-
vided with heads ¢*, and mounted on said
pins are springs #* which bear on said heads
and on the shoulder #° in the tubular spin-
dles 7 and these springs serve to force the
pins % inwardly toward said spindles or out-
wardly toward the left hand end of the main
frame. The spindles * are also provided
with ball bearings ¢ similar to the ball bear-
ings ¢® and f?, and said spindles are pro-
vided at their inner ends with cap nuts ¢
and at their outer ends with collars 4° held
in place by nuts #, and the collars ¢ are
provided with outwardly directed pins ¢

Mounted in and movable longitudinally
through the sleeve bearings ¢® of the cross
head or support ¢ is a pin 7 the inner end of
which is provided with a reduced inner end
portion ;7 adapted to enter the correspond-
ing end of either of the spindles 4, and piv-
oted to said ¢ross head ¢ centrally thereof or
above the main frame, as shown at 7%, is a
fork lever 7* having a handle 75 At the
lower end of the handle 7 of the lever j*
is a backwardly directed support j° under
or in which is pivoted a pawl j7 which is
adapted to operate in connection with
notches or recesses % in the tep of the sleeve
bearing ¢*, and a yoke-shaped spring #° is
secured ab 7*° to the lever j4, or the handle j*
thereof; and normally serves to force the
pawl §7 into engagement with one of the
notches or recesses 75, and a headed pin j** is
rovable longitudinally through the handle
# of the lever §* and operates on a’ back-
wardly directed finger j'* of the pawl j,
and by means of which said pawl may be
disengaged from the netches or recesses 7°
when necessary. The spindle f in the sleeve
bearing ¢® is provided at its inner end with
a collar  having a finger &* adapted to op-
erate in connection with the pins ¢*° of the
collars 4° of the spindles 7, as hereinafter de-
seribed. The sleeve bearings ¢® and ¢° are
each provided, as shown in Ifig. 9, with spin-
dles 7 having ball bearings m?, and said
spindles arve provided at their inner ends
with eap nuts m® and at their outer ends
with collars m* having outwardly directed
pins m°. Employed in connection with the
spindles m are wire bocks m°® having shanks
m" passed through the cap nuts m® and
serewed into the spindles m. and said hooks
are provided with outwardly directed fin-

in the sleeve bearings ¢° and ¢ are each pro-
vided at their projecting ends with wire
hools m® similar to those connected with the
spindles 7 and provided with fingers m?,
and the fingers m® of the wire hooks m®

have slotted ends, as shown at m® in Fig. 4
b) S )

and in practice, when the body wires to be
wonnd are mounted in the machine, as here-
inafter described, and one of which is shown
at n in Fig. 4, the connection of said body
wires with the hooks m° is in line with the
shanks m™ of said hooks, as clearly shown
in said Fig. 4.

A modification of the wire hooks m® is
shown -in Fig. 8 in which modification a
collar m' is secured on the shanks mi of
said hooks, and this collar is preferably con-
cavo convex in form and the edge portion
thereof is. provided with recesses m' and
corresponding radial slots m*? which take
the place of the slots m® in the ends of the
fingers m?® of the form of wire hook shown in
TFigs. 1, 2, 8, 4 and 9.  Kither the form of
wire hooks shown in Figs. 1,.2, 8, 4 and 9
may be employed, or that shown in Fig. 8§,
but while I have shown the first named form
in use, the latter may be preferable, it being
understood that in both of said hooks the
slots m? in the ends of the shanks m® and the
radial slots m** in the collar m° are each in-
tended to hold the wire n? with which the
bedy wire n 1s wound.,

As shown in Fig. 6, the side member « of
the main frame is of double L-shape in cross
section, while the side member a2 is L-shaped
in cross section, and the side member
@ is provided with a vertical track plate
a®, while the side member ¢ is provided with
a supplemental L-shaped plate ¢™ having an
cutwardly directed flange «®, and mounted
on the main frame are two L-shaped spool
carrying frames o having long arms o?
which range transversely of the main frame
and short arms o® which range longitudi-
nally of the back side member @ of the main
frame, and the short arms o®* of the spool
carrying rrames o are provided with grooved
wheels o* movable on the track «®, and the
front ends of the transverse arms 02 of the
spool carrying frames o are provided with
wheels 0% movable on, or-in connection with,
the parts of the front side frame member «?,
all as elearly shown in Figs. 1 and 6, and the
hubs 0 of the wheels o* and 0® muy be pro-
vided with ball bearings similar to these of
the spindles f and ¢ if desired. The spool
carrying frames ¢ are provided near the
back side of the main frame with shafts o”
for wire spools o® on which, in practice, are
wound the wires »?% and mounted on the
cuter sides of the spool carrying frames o
are grooved tension wheels p around which
the wires n2* are passed and secured in
front of the wheels p, as shown at p?, are
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springs p* which bear on the wheels p
and centrally of the main frame and of
the spool carrying frames o, said spool
carrying frames or the parts o® thereof
are provided with vertical guides p* hav-
ing vertical slots p® in the lower end por-
tions thereof, through which are passed
bolts p® whereby said guides are secured to
the spool carrying frames and whereby said
guides are made adjustable both vertically
end forwardly and backwardly. The guides
p* are beveled at the top thereof, as clearly
shown in Figs. 6 and 7, and are also pro-
vided in the top thereof with notches p7
through which the body wire n passes, and
pivoted to the parts 0* of the spool carrying
frames and in front of the wheels p, as
shown at p%, are L-shaped arms » the longer
enids -of which extend transversely of the
main frame and over the parts o® of the
gpool carrying frame, and said longer ends
of sald arms are provided in their under
sides with recesses 7* through which the body
wires n pass, and secured between the pivots
of the lever » and the wheels p are L-shaped
supports 7 through the top portion of which

are passed tension screws 7 provided with’

thumb nuts 7%, and by means of which the
tension of the springs p3, or the force with
which said springs bear on the wheels p, may
be regulated. Secured to the elbow portion
o1 the arms 7, as shown at ¢ are tension
springs »7 which are secured to the parts o? of
the spool carrying frames, and said springs
normally hold the arms » in their depressed
position, as shown in full lines in Fig. 6,
and when said arms are raised, as shown in
dotted lines in said figure, in the operation
of the machine, or beyond the point shown
in, dotted lines in said figure, they are also
Leld in said position by the springs #7, this
result being accomplished by reason of the
method of and position in which the said
springs #7 are secured to the parts o® of the
spool carrying frames, at 78. The guides p*
are provided on their back sides with spring
clips s and with vertical grooves s through
which, in the operation of the machine, the
wires 2° are passed, and said wires are held
in said grooves by the clips s, and connected
with the parts 0* of the spool carrying
frames o, between the wheels p» and the
guides p* are downwardly direcied wire
guides s Mounted on the supplemental
shaft ¢ centrally thereof is a wire guide ¢
cumprising a central hub portion #2, and
oppositely directed arms #° provided in their
ends with notches or recesses #* and consisting
of separate parts ¢° and ¢° connected near the
hub #* by screws or bolts #°, and the parts #°
are weakened at £ so that the end portions #°
thereof have a spring movement, and secured
in the parts¢® are pins #° having head por-
tions #* movable in the parts #°. The wire
guide ¢ is adjustable longitudinally of the

a8

supplemental shaft ¢, and in order to accom-
plish this result, said shaft is provided with
a longitudinal slot % and the hub of the
guide with a bolt »? passing through said
slot and provided with a thumb nut «°. The
otiter ends of the spindles f are provided
with pinions or smaller gears w which mesh
with the gears ¢* on the drive shaft ¢, and it
will be understood that the inward adjust-
ment of the cross end member % of the main
frame is necessary only to provide for differ-
ent lengths of body wires # to be wound, as
hereinafter described, and when the said part
bt is adjusted inwardly, or outwardly, as the
case may be, the wire guide ¢ and the cross
head ¢° of the supplemental shaft ¢ must be
correspondingly adjusted. The front side
member «* of the main frame is also pro-
vided at 20® with an electric switch having a
pivoted arm * and circuit wires w* and w5,
and the operation of which will hereinafter
appear, the left hand end of the frame is
provided at the front side thereof with a
stop ¥, and connected with the left hand end
of the supplemental shaft ¢ is a lever #* hav-
ing a forked end %% and the conuection of
the lever ¢ with the shaft ¢ is such that said
lever may be swung through half a circle,
as indicated by the dotted line 2 and the
arrow 2*, and then swung upwardly and for-
wardly until it strikes the stop, v, and the
forward movement of said lever rotates the
supplemental shaft ¢.

The operation of this machine will be
readily understood from the foregoing de-
seription when taken in connection with the
accompanying drawings and the following
statement thereof. In the operation of the
machine, the lever j* and its connected parts
is thrown into the position shown in Fig. 8,
which forces the pin ¢* and the correspond-
ing hook m® inwardly. A loop is formed on
one end of the body wire » and is placed in
said hook, and the other end is similarly
connected with the corresponding hook m®
of the cross head ¢% and in this operation
the said wire will be passed through one
arm of the wire guide 2. The lever j* or the
pawl 47 thereof is then released, as herein-
before described, and thrown into the posi-
tion shown in Figs. 1 and 2, and the spring
¢* of the said pin ¢* of the cross head ¢* will
force said hook outwardly as far as the wire
n will permit or, in other words, the said
spring serves to hold the wire taut. The
lever 42 is then given a half turn. as herein-

‘before described, and this throws the body

wire n into engagement with the vertical
wire guides p* of the spool, carrying frames
o, and the arms » thereof are thrown into
the position shown in full lines in Fig. 6.
The wires #2 from the spools 0% are then
passed through the slot m® of the hooks mS?,
as clearly shown in Fig. 4, or attached, as
shown in Fig. 8. At the beginning of the

70

75

80 .

86

90

95

100

110

115

120

125

130



(=
@]

(o)
(@13

[}
(=]

[#8]
[

s
R

[¢3]
[}

(¢4
[+

4L

operation, the spool carrying frames o will
be in the position shown in Fig. 2 and in
full lines in Fig. 1, and the wires n* from
the spools 0% having been passed around.the
grooved wheels p and the vertical guides p*
are wound on the body wire n. The ex-
tended end of the shaft ¢ at the left will be
geared in connection with an electric motor,
not shown, and by means of the switch w?
the power is turned on. The spool carrying
frames o will then travel inwardly, as here-
inafter described, and stop at the position
shown in dotted lines in Fig. 1, and the spool
frame o to the left of the machine will en-
gage the switch arm 2® and shut off the
power at the proper time. In practice, I
take a main body wire long enough to make
two instrumental wires, and when said body
wire is wound, it is cuf in the middle, and
it will be seen from the above that by pro-

viding two spool carrying frames o, 1 malke

two instrumental strings in one opération,
and it will also be seen that the winding of
the spool wire »* on the body wire n moves
the spool carrying frames o from the posi-
tion shown in full lines in Fig. 1, to the
dotted position, and in the above operation,
the arms » of the frames o and the supple-
mental guide # serve to hold the wire steady
or to prevent the jumping thereof when the
machine is running at high speed. It will
also be understood that in this operation, the
spindles f in the cross heads ¢ and & are
driven by the gears ¢?, and the spindles ¢
of the cross head g2, and the spindles m of
the cross head ¢® are driven by the spindles
# in the cross heads or supports ¢ and d, this
operation being accomplished by the engage-
ment of the fingers % of the spindles f with
the pins ¢ and m® of the spindles 4 and m
or the collars 8 and m* connected with said
spindles, and the proper and required rota-
tion of the body wire » is due to the fact

that when secured in position, as hereinafter:

described, it is in direct axial line with the
spindles ¢ and m with which it is connected.
While the above operation is taking place,
the operator can place another body wire in
the upper hooks m® of the cross heads g* and

¢, and it will be seen that an operator can,

after very little practice, manufacture a
large number of instrumental strings in a
very short time. It will be further seen
that the shutting off of the power independ-
ent of the operator, at the proper time, is
another advantage and prevents the wasting
of improperly wound strings. It will also
be understood that the adjustment at the
right hand end of the machine will permit
of the manufacture of instrumental strings
of any length, and in the adjustment above
referred to, the switch will be placed accord-
ing to the same, and it will be further under-
stood that only one of the spool, carrying
frames o may be used, if desired, and this

1,102,233

will be the case when an exceptionally long
instrumental string is required. It will also
be seen that the stop v will limit the down-
ward movement of the lever %® as herein-
before described, and said stop will bring
the bearing sleeves ¢° and ¢7 or the spindles
i thereof centrally with the pin 4, this being
an essential feature in the operation of the
machine, and it will be seen that the wire
guide # is provided with apertures ¢* m
which the body wire n is free to turn, and
the pin 20 of said guide prevents the inward
movement of saicd wire, while the spring
action of the parts #° and #° prevents the
downward movement of said wire. It will
also be seen that the connection between the
lever 7* and the pin § is made by fork-shaped
members §** connected with the pin j at j**
and with the lever j* at §*°, as clearly shown
in Fig. 1. The wire holding hooks m® as
shown are triangular in form or are pro-
vided with recesses in which the body wire
7 when attached thereto rests, and these ve-
cesses are in exact line with the shanks m'
of said hooks and with the axial line of the
spindles 7, and it is this form of the hooks
m® which permits the body wire n to be sup-
ported in axial lines with the spindles ¢ as
hereinbefore described.

Although, T have shown and described the
preferred form of my construction, my in-
vention is not limited thereto, and changes
therein and modifications thereof may. be
made, within the scope of the appended
claims, without departing from the spirit of
my invention or sacrificing its advantages.

The operation of winding the body wire
with the winding wire »? as hereinbefore
deseribed, produces a closely wound string
in which the coils of the winding wire are
all compact and close together, and this
makes a better string than can be produced
by the methods of operation heretofore pro-
duced.

Having fully described my invention what
I claim as new and desire to secure by Let-
ters Patent, is:—

1. In a machine for making wound wire
strings for musical instruments, a main
frame, a shaft mounted centrally and longi-
tudinally thereover and provided at its op-
posite ends with cross heads having bear-
mngs in which are mounted rotatable spindles
provided at their inner ends with hooks,
spool carrying frames mounted on the main
frame and movable toward and from the
center thereof, tension devices connected
with said spocl carrying frames, and a wire
holder mounted centrally of said shaft.

2. In a machine for making wound wire
strings for musical instruments, a main
frame, a shaft mounted centrally and longi-
tudinally thereover and provided at its op-
posite ends with cross heads having bear-
ings in which are mounted rotatable spin-
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dles provided at their inner ends with hooks,
spool carrying frames mounted on the main
frame and movable toward and from the
center thereof, tension devices conmnected
with said spool carrying frames, a wire
holder mounted centrally of said shaft,
means for turning said shaft and means for
turning the spindles in said cross heads.

3. In a machine for making wire wound
strings for musical instruments, a main
frame having cross end portions one of
which is adjustable toward and from the
other, a shaft mounted over said frame and
longitudinally thereof and provided at its
opposite ends with cross headshaving bear-
ings in which are mounted rotatable spindles
provided at their inner ends with hools,
spool carrying frames mounted on the main
frame and movable toward and from the
center thereof, tension devices connected
with said spool carrying frames, a wire
guide or holder mounted centrally of said
shaft, means for turning said shaft, and
means for turning the spindles in said cross
heads, one of said cross heads and the wire
guide or holder being adjustable longitudi-
nally of said shaft.

4. In a machine for making wound wire
strings for musical instruments, a main
frame provided at its opposite ends with
vertical stationary supports having longi-
tudinal sleeve bearings arranged one above
another, a shaft mounted in two of said
bearings, rotatable spindles mounted in the
bottom sleeve bearings, and means for ro-
tating said spindles, said shaft being also
provided between the bearings in which it
is mounted with cross heads provided in
their opposite ends with rotatable spindles
having inwardly directed hooks, means
whereby said spindles may be engaged by
the spindles in the stationary supports, the
spindles in one of the cross heads connected
with said shaft being longitudinally mov-
able and being provided with springs where-
by they are normally held at the limit of
their outward movement, and means for
forcing said spindles inwardly in different
positions of said shaft.

5. A machine of the class described, pro-
vided with a shaft, means for turning said
shaft through half a revolution, cross heads
connected with the opposite end portions
of said shaft, and rotatable spindles mount-
ed in the opposite end portions of said cross
heads and provided at their inner ends with
wire holding hooks having laterally directed
supplemental wire attaching means, the
spindles in one of said cross heads being pro-
vided with springs whereby they are nor-
mally held at the limit of their outward
movement, and means for forcing said spin-

)

dles inwardly in different positions of said
shaft.

6. In a machine of the class described, a
horizontal ‘shaft, means for turning said
shaft through half a revolution, cross heads
connected with the opposite end portions of
said shaft and provided in their opposite
ends with rotatable spindles having project-
ing wire holding hooks at their inner ends,
the spindles in one of said cross heads be-
ing longitudinally movable and being pro-
vided with springs which normally hold
them at the limit of their outward move-
ment, and means for forcing the said spin-
dles inwardly in different positions of said
shaft.

7. In a machine of the class described, a
horizontal shaft, means for turning said
shaft through half a revolution, cross heads
connected with the opposite end portions of
said shaft and provided in their opposite
ends with rotatable spindles having project-
ing wire holding hooks at their inner ends,
the spindles in one of said cross heads being
longitudinally movable and being provided

with springs which normally hold them at

the limit of their outward movement, and
means for forcing the said spindles inwardly
in different positions of said shaft, the cross
head on one end portion of said shaft being
adjustable longitudinally thereof and the
central portion of said shaft being provided
with an adjustable wire guide and holder.

8. In a machine for making wound wire
strings, a main frame, a shaft mounted cen-
trally and longitudinally thereover and pro-
vided at its opposite ends with wire attach-
ing devices, spool carrying frames mounted
on the main frame and movable toward and
from the center thereof, tension devices con-
nected with said spool carrying frames, and
a wire holder mounted centrally of said
shaft.

9. In a machine for making wound wire
strings for musical instruments, a main
frame, a shaft mounted longitudinally there-
over and provided at its opposite ends with
cross heads having wire attaching devices,
spool carrying frames mounted on the main
frame and movable toward and from 'the
center thereof, tension devices connected
with said spool carrying frames, and a wire
holder mounted centrally of said shaft.

In testimony that I claim the foregoing
as my invention I have signed my name in
presence of the subscribing witnesses this
28th day of May 1913.

LOUIS BIAVA.

Witnesses:
C. MuLrEANY,
S. ANDREWS.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of I’atexits,
‘Washington, D, C.”
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