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Patented Oct. 17, 1922,

UNITED STATES

1,432,279

PATENT OFFICE.

EN, 0OF BOSTOR, MASSACHUBKTYE.

KETHOD POR EHAFING MEBTAL TUBLNG.

Ou.'l;illl:pmwm £led Fame 30, 1010, Sepiol No. 200,558, Yidwided and i ayDHenticn Nd April o5,
182l Serind Hl. {M.MI

Tﬂ all whom it may cotoern:
Be it imown that I, Nizs CatmisTaneex, a
gitizan' of the .Umxed States, resi at

" Beatoin, in the eounny of Suffolk’ and

15

ﬂ:;?m und thla AT p

of Mansich bave invented s new
Impmfeﬁ for Shaving Matal Tub-

mg, of wi‘hie;x thfs‘ﬁailowm,g % s;pm
reﬁ& to & method for
to my the dzammm
e&gmﬂi “with
oi s

e

tign iE & division
by e in the
on June 20,

a %mm apg cu.ﬁw ﬁlﬁd

'.mm “Sarial No. 3&5,553 how . Patent No.

1 m-iidmiA“rﬂ%mﬂﬂfurplmloe
, ﬁ‘fﬁ, 3 B p

13: thst nppiwatwn T deseribed a hoad-
pites for metallic piccolos which was pro-
vided with & bore havipg & varying dism- re

-star and ilso disclosed the method by which

thls result was accomplished. Althow h
mhm is d ed with ] wlar
m wtlbemakmguf such & head-pi
having a bore of g diameter, ]md; it
ia susceptible for use in other ways where
it is desired to shape metal tubing for the
F irpase of gmng it v bore having a vary-

mam oblcct of this inventien is the

vigion of a sitnple, accurate and effective

method for shaping ratal tabing to prodnee
abamhav’img&ﬂ ing dixmeter.

Cther' the invention will be
more sy ‘:gmlb' set forth and described
hmum i 8

riefly my invention contemplates a
method q! ghaping metal tubing consisting
in Brat providing an srbor of hard steel ar
sipilar matariazl of the exaot configuration
end’ dismater which it is desired to secure
in the bore of the tubing; then mounting the
arbor within the tubing and aat.urmg B i

place thmm in any suitsble manmer and
tbn:n driving the tubing and arbor through
a series of leaden cakea, each calee being
ided mth » central opening and these
openings diminishing in gize in said series,
in yrder to reduce the tubing to the shape of
the arbor and finally driving the arbor out
af t.ho tubing without changing the shapa

dad-piece for i

af the latber.

tion, I shall, for
describe my " mathod as
ing: ‘af the mataihc fuba 'f

joint for
In the (ﬁ-nw’mga 1llumating thie preferred
1is a Eop

Figure
im'mg bead-

lg}lmthg :Eoﬂowmﬁ descnp—'
purposs of illustration

tied € th chap !
r farmine = hes

SE

a0

fm'm of: ?g

ig. 93 aIa
wxbor !a,r zl.‘.l;‘]‘r;ﬁing’ I;lus h&dpmm, Fig. &
LI lnngﬂu&mﬂ“ ssotional view of a pieca

r: of an

of tubing from whmh the ‘head-piece s
formed, sho the arbor’ within thi tul-
ing snd before the tubinjx tiss been ‘redubed
o ﬁhe arbor; Fig § !k n_view similar o
Fig. & tmt shnwmg the tube rediced. to it
tha arbor ; F1§ plnn view ‘of u die for
reducing the mmetu “of the foint-and of the
head-piece; Fig ‘8’ is & cmaa—sechﬁm,l tew
of the die shown in plan view inFig. 7;
and Fig. % ia a view Eattly in guction and
ece partly m clevation of the dle .snd hesd.
piece mounted in o latha iltusteating the
method of removing the die from the head-
piece aftar the joint-end has been reduced.
In Figure 1 ¢ 11;{1:3 drawings 1 h{i;e.dshwn
& complete piccolo comprising s F-por-
tion 10 and a head-piece 12, the two being
capable of esparation at the joint 14. The
y-portion 10 iz of the ususl well known
construction, ?ﬁndﬂﬁl in bore and having
vATious sholgs 16, 16, supporied on aide raily
18, 18 carried by lgm 20, 20, mounted on
the body-portion The end of the body-
partion is enlarged at 14 to receive the joint.
and of the hend.pisce end the body-portion
and the head-piecé may be provided with
beads 22 and rﬁpecnwly {0 conceal the
joint sund to msh an attractive appearance.
The head-piece is provided with » mouth-
pice or em ure 28 of usnal construc-
tion and is closed by » cap 28 serew-thread-
ed onto the cud. On the inside surface of
the cap 28 is arranged a cantral boss 30
which iz bored and threaded to recelve s
serew 32 having s flat hesd 34 und u washer
38 between which is mounted a stop 38 for
closing that end of the head-piece sdjacent 10%
to the embouchurs 25. All of the fnrezomg
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* of the piccolo. In the’

parts are of well known and usual construe-
tron.

Tl:l_e‘hiagg feature'of the head-piece consists
in enlaFging its bore adjacent to the joint.
This enlargement begins at the point ap-
proximately half way betwesn the »mbﬁtﬁ-
hole in the embouchure and the joint por-
tion of the head-piece wnd -gradually in-
creases to_the highest point, remains con-
stant for a short distance and then décreases

slightly for a short distance until it rea¢hes

the jont where it drops to the constant di-
mension of ‘the joint and the body-portion
of ¢] C drawings, %igure 3,
the head xﬁ;éce, 1s shown in sectionsl view
and the énlargement is exaggerated in order
better to show this feature. For.the pur-
pose of illustration, I have shown in Figure
3. various lines numbered 40 to. 52 inclusive,
directed t6 vafious parts of
which is shown in this-figiire spproximately
full size, and the following inside dimen-
siohs in thousandths of an :inc

to point 42 the, inside diameter of the joint
is 437 thousandths, the same 2s the inside
diameter of the bore .of the body-portion.
Between points 42 and 24 the bore increases
from- 437 thousandths. at 49 o 457 thou-
sandths at 44. From ‘point 44 to “point. 48,
the bore gradually and uniformly increases
to 459 thousandths . at 46.

.. mately one third of the distance between

36

_ sandths.

40

45
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55
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point 48 and pojit 48, the bore remains 459
thousandths and thén drops rradually until
at 48 it is 433 thousandths. Between points
48 and 50 the bore is constant at 433 thou-
At point 50 it.increases to 438
thousandths and remains at that figure to
point 52, = : ‘

The method of shaping the metal tubing
to form the head-piece is as follows. I first
take & pisce of suitable metal tubing 54 of
greater Jength than the head-piece and place
in it a steel arbor of the form shown in Fig.
4. The arbor has a main portion 56 which
is in outside form and dirnensions identical
with the form and inside dimensions: de-
sired in the head-piece and reduced end por-
tions 58 and 60. In Fig. 4 I have marked
the parts of the arbor corresponding o the
points 40 to 52 inclusive in Fig, 3. Near
point 52 the arbor is provided with an an-
nular groove 62 into which the metal tubing
54 is hirst spun in order to prevent its dis-

placement on the arbor during the process

of forining the tube around the arbor.
After the tubing has been arranged on the
arbor as shown on Figure 5, the arbor and
tubing are pushed end 60 foremost through
cakes of lead of substantially the form of
the die shown in Figures 7 and 8, having a
central bore slightly smaller than the tub.-
ing. This operation reduces the size of the
t‘i‘lﬁi’ng slightly and by osing successive

-end 58

the head-piece,

.of an inch, I have
found give excellent results. Irom: ﬁo_ix_lt 40
: ¢!

For approxi:.

1,432,279

cakes, each having a smaller bore, the tub-
ing is finally reduced to fit the arbor closely.
Infafvé found as a-fule that {his teb § dhn be
actomiplished by using thes takes Hut more
may be lsed if desired. At the end of this
operation the tubing is in the form shown
in Fig. 6, the end of the tubing adjacent the
of the arbdr ot having been reduced
to.any material extent. because the holes in
the leaden takes Kavs Heen zi‘iai‘fgé&‘bi thée
cakes béing forced over the
tioIn ofln tlée a.g,ts)gr.‘ i .

t will be observed-that ¢, e arhor between
the points 48 and 50 is appréa pg’{myﬁﬁrp
one thousandths of an inch less in’ diame er
than between points 50 and ;52‘,,':1?\1"(;{' “have.
found that the pressure exerted . Y
leaden cakes will reduce the tubiig fo
agborhbé{:iwgg%{.ﬁhi : ,pbiif:iﬁts 48 &) m%d i eﬁn_
though the cakes have, first passed :gver: the
lgrfegg'part of the arbor ‘bét%ﬁﬁfﬁbiﬁgﬁﬁ
and . 52.

Atter the tubing ha§’ been Fefsd 15, the

enlarged por-

arbor it i3 cut annulafly at the groave. 89
and the arbor is ﬂ:ﬁﬁﬂ-dﬁ{fﬁf;’l .bh't‘}p?fliﬁi' ab-
ing at the groove endbygrasp'
ing with one hang zi.nd,s’t_x&ki’ng% 1 60,
of the arbor on a solid support. ;I have also
found that there is sufficient elasticity isi.the
tubing So' that even wheh the part of the,
arbtl)]r be]tlw.eenhptﬁrité 50 %hwmb s ‘bgen
pushed through the part 6t the titbing be..
bween 48 and 50, thyt atfef, tke,;mﬁﬁiagg;

the tab-

that- patt of the tibing between 4¥ and
will return to its rédiced, size.

After the tubing bas been removed from
the arbor the portion, of the t 1bing . between
pﬁ)ints tl'o_gnd %4 is "ﬁéﬁt e 13 S h:g f%rm
the joint. by placing that end through s
metal die 64 h%ﬁxlgg a central. bore jﬁﬁg_'th;e_
bore beiig bevelled at 88 to recéive the end
of the tube. This operation may be per-,
formed in any suitable.manner, such, for in-
stunce, as placingthe die in a lathe and then
forcing the tube through the -die into:the
position shown in Figure 9. ‘This reduces
that end of the tubing to the diameter de-
sived for the joint. o 3

In order to drive the tubing out of the
die I provide a suitable plug having a head
70 and a central extending portion 72-adapt-
ed to be inserted within the tubing inﬂﬁze
die as shown in Figure 9. "The die, tubing
and plug are then mounted in gn ordinary,
lathe with the tail-pjece 74 of the lathe in
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engagement with the head of the plug 70 and .

the head-piece 76 of the lathe in engagement
with the die. A spindle in the lathe is then
turned to cause the tail-piece to approach
the head-piece, thereby forcing the die to
the end of the tubing from which it may
be easily removed. o
By the foregoing method it is possible to
secure a grent variety of different. shaped
botes in metil tubing and whéte nicety and
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exect a.ccura.civ is desired, such for instance,
as in musical instruments, the results at-
tained are of great importance.

What I claim is:

1. A method of shaping metal tubing,
consisting in forming a piece of tubing
around an arbor of the shape desired for
the finished work by forcing the tubing and
arbor through one or more cakes ofg' soft

metal and then removing the arbor from

said tubing after it has been formed.

‘2. A method of shaping metal tubing,
consisting in providing an arbor of the ex-
act shape and dimension desired for the in-
side bore of the tubing, mounting said
tubing on said arbor and then forcing the
arbor and tubing through leaden cakes to
reduce the tubing to fit said arbor. -

3. A method of shaping metal tubing,
consisting in taking an arbor of the exact
shape and dimension desired for the inside
bore of the tubing, mounting the tubing on
said arbor and securing said tubing thereon
by spinning a portion of the tubing into a

roove; then forcing the arbor and tubing
ﬁ\rough a leaden cake to reduce the tubing
to fit said arbor and then removing the
arbor therefrom by forcing it out of one end
of said tubing.

4. A method of shaping metal tubing con-
sisting in providing an arbor having a.por-
tion of the exact form and dimension of the

bore desired in said tubing and being pro--

8
vided with an annular groove, placing a
piece of tubing of the requi’re(i ﬁangth on

said arbor and spinning it into said groove
on said arbor to hold the tubing thereon;
then forcing the arbor and tubing through
a plurality of leaden cakes, each of sad
cakes being provided with a smaller bore
than the previous one in order to reduce the
tubing to fit the arbor.

5. i method of shaping metal tubing, con-
sisting in providing an arbor having a por-
tion of the exact form and dimension de-
sired for the bore of said tubing, mounting
the snid tubing upon seid arbor and securin
it thereto 'by spinning or otherwise, an
then forcing the arbor and tubing through
2 Eelurality of leaden cakes, each of said
cakes being provided with a smaller bore
than the previous. one in order to reduce the
tubing to'fit the arbor and finally cutting
the tlﬁ)in_g at the desired point and driving
the arbor out of one end of said tubing.

6. A method of shaping metal tubing,
comsisting in forming a piece of tubing
around an arbor of the shape desired for the

finished work by forcing the tubing and

arbor through a calke of soft metal, having u
bore sufficiently small to reduce said tubing
to fit said arbor.

In witness whereof, I hereunto set my
hand this twenty-thir(i day of April, 1921.

NILS CHRISTENSEN.
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