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.Pete nted in

To all whom it may concern

Beit known thatl, JOHN MILBROWE bMITH
cycle-manufacturer, a subject of the Queen
of Great Britain, resadmn' at High Street, West
Bromwich, in the county Cof Sta,t‘l'”md Kn ﬂ*la,nd

‘have mvented certaln new and useful Im-

provements in Flexible Mandrels; and I do
hereby declare the following to be a full, clear,

‘and exact description of the invention, refer-

ence being had to the accompanying draw-
ings, which form part of this specification,
and for wnich invention Letters Patent of
Great Britain have been granted to me bear-
ing date December 16, 1892, No. 23,172.

This invention reletes to an 1mprovement
in, or additions to, flexible mandrels for the
bendmﬂ* or fashioning of tubes, or tubular
or hollow articles, and particularly for the
cold bending of light metallic tubes of any
Cross sectlen for ey vele work, and has for its
object, a mandrel capable of being readilyin-
troduced into, expanded and eentmeted with-
in, and withdrawn flem an article under ma-
mpulatlen |

Figare 1 of the aceompenymﬂ' drawings
represent , par tlyi in longitudinal vertical sec-
tion and partly in elevation, an adjustable

and flexible mandrel eonetructed and ar-

ranged and fitted and provided with improve-
mente made according to my invention. The
middle part of the said mandrel is shown
Fig. 2 shows the shank or in-
ner end portion of the said mandrel in eleva-
tion. Kig.3 represents the handle separately.
Fig. 4 1s a cross-section upon the dotted lines
A B, IFig. 1. Fig. 5 is a cross-section upon
the dotted lines C D of the said figure, while
Fig. 6 18 a cross-section upon the dotted lines
K F Fig. 1. Fig. 7 shows upon a reduced
scele the mandrel within a length of tubing

about to be bent, and Fig. 8 represents the

sald tube bent a,nd prior to the withdrawal
of the mandrel.

The same letters of referenee indicate cor-
responding parts in the several figures of the
drawings.

@ is an outer and elosely wrapped open coil,
made from square sectioned wire, and so or-
ganized as tc admit of the coils or convolu-

el ey

rection to those of the mandrel-coils a

ldlameter thereby reduced, or unwound or

twisted in an opposite dlrectlon and the con-
volutions expanded, and hence an increase of
diameter, and which winding up and unwind-
ing is performed by or thloueh the medium
of a flexible axial or inside coil b, with the
coils as Yepresented wound in an oppesn% (1111-

‘he
fore or contracted nose end o, of tlie outer
coil @, is preferably made square upon its in-

‘side, and within which inside square part,
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the fore end 8%, of the inner and motion-com-

mumeatmwaxml coil b, fits, and is thereby

prevented “from rotatmﬂ other than bodily

with the coil ¢. The union or connection of
the said ends is made by a screw c (or by
brazing the said end parts a? 0% together)
tekmﬂ* into the wormed inside of the end of
the inner coil, so that as the coil b, is rotated,
through the medlum of the handle d, the con-
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VOllltIO[lS of the outer coil are eontra,cted or

expanded, according tothe direction in which

the. flexible axis 18 turned by the handle.
Made fast to the back end 0% of the inner
coil b, is a barrel or stalk b, cerrying at its
rear end, a serew b% and at its extreme end,
an a,nﬂ‘ular' shank b5 upon which the a,tta,eh-

able an(l detachable handle d, takes, for the

winding up for expanding or contracung the
said 0011 Surrounding the said serewed part
b4, is a traversing nut or screw collar e, com-
ing against or at the back of a locking or
spring coil or coiled spring
tween the said nut e, and the back of a ratchet
or crown pawl-sleeve ¢, sliding upon the bar-
rel or stalk b’, and with the “teeth g*, of if,

adapted to engage with the opposed ratches

teeth A% of a, ﬁxed casing h, made fast to the
inner end a’, of the outer and adjustable coil
a, and connectlen is made between the inner

7, disposed be- -
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0011 and the outer coil, with the former capa-
ble of tmstmn' or turning within the latter,by

2 Serew pin 2, teklnﬂ' throun‘h the walls of the
casing A, and with the stem passing into the
annular groove h’, made elreumferentlally

| around the fore part of the barrel &',

The sleeve pewl or crown ratchet ¢, has a
bayonet slot g3 wherethrough astud b% on the
barrel &/, takes, so that the opposed teeth of

tions of the same being either wound up or | the one part can be removed from the opposed
closed lenﬂ'thmse upon each other and the teeth of the other part, and the said movable
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ratchet part held baclr by the said stud 6% | are broughf sufficiently together or apart to '

ta,kmrr into the part g% of the said bctyonet |

slot ¢°.

The 5elew1u0 up of the screw collar e, closes
up the coils f, into a solid or compact tubular
length, and forms a stop or block against the
movement of the ratchet cateh part ¢g,; hence
the affixing of the outer coil in its wound up
and expanded or contracted state.

Now assuming that alength of tubingas in
Fig. 7,is required to be bent into a shape

alike unto that represented in Fig. 8 and that |

normal diameter of the mandrel is greater
than can be easily introduced, first rota,te the

handle d from right to left, as indicated by

the full arrow, and by it wind up the coil a,
to a slicht extent, whereby its diameter or
oirth is diminished, and in thisstate, the said

~coil, which is the mandrel coil, is retained by
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‘teeth of the part A.

the teeth of the part g, engaging with the
This done, then insert
the said wound-up mandrel into the interior
of the tube %, wherein it freely slides. Now
release the said pent-up coils, by drawing
back the ratcheted part or sleeve g, when the
sald colls expand themselves or open out to

nearly the full inside bore of the tube to be |

bent. This done, then expand the mandrel
coils, by turning the flexible axis by the han-
dle in the direction indicated by the dotted ar-
row, with the opposed ratchet teeth of the parts
clear of each other. Then when the proper
expansion has been attained, fix the mandrel
coils by making the catch teeth of the parts
engage with each other, and be there held by
the blockmwm closing of the coilsof the spring
f by the pmpellmw forward of the nut e.
The said spring 7, acts ordinarily as a pawl
spring when the mandrel coil is contracted,
and as a check or block when the said man-
drel coil is expanded. Now bend the tubeto-
oether with and upon the mandrel to the de-
sired figure such as in Fig. 8. Now as the
mandrel requires to be removed, the same
must have a less girth than the inside of
the tube in order to be freely withdrawn,
and to accomplish this, contract the diameter
or draw into less compass, the coil, and this
is accomplished by winding up the mandrel

‘coils a, again in the direction of the full ar-

row and thereby contractingits diameter, and

which is automatically held in its contracted

condition by the teeth of the sliding pawl part

wiping over the teeth of the fixed casing part.

It is understood that the motion of the
handle is transmitted’ first through the bar-
rel b’, then travels down the coil or flexible
axis b, and as torsion progresses then to the
end b% and from thence traveling up from
the fore end «¢? to the inner end a’, of the
outer or mandrel coil a, and the coiling pro-
ceeds first down the inner flexible axis and

then up the outer coil, until the convolutions

make the necessary reduction orenlargement
in its diameter. It is further understood that
the pent up coils are kept in one state by the
rack teeth automatically engaging with each
other, and in the other ﬁtate by the propel-
ling of the nut e, and the ecompressing of the
sming- coils f forward of it,

My invention is particularly applicable to
the bending of cycle tubes, refrigerator colls,
plumbers lead bend, musical Instrument
tubular articles, bedstead tubings, and. other
tubular articles composed of Va,rmus mate-
rials.

It is obvious that any ﬂemble amq, such as
chain, a jointed rod, links or other flexible
medium may be employed as the means of
transmitting motion from the handle to the
mandrel coil in lien of the mner coil repre-
sented.

It isobvious that the mandrel coll may be
contracted only, then placed within a tube,
and’ then allowed to expand to its normal
state, which is the full sized bore of the tube
to be bent. | |

Instead of employing the securing means
of the ratchet teeth, Il may employ ecrown teeth

or cluteh teeth, or instead of employing a

singleinner mandrel coil, L may employ a com-
pound one, and instead of employing a flexi-
ble axis as described, I may employ strands
or strips of flexible metal or a universally
flexible chain as the means for communicat-
ing motion to the mandril coils.

Fig. 9 represents such a flexible mandrel
with an inner and motion-communicating
core b, composed ¢f a strip of flexible steel,
which has the same function and operates in
the same manner as the coil b, in Figs. 1 to 8.

Fig. 10 represents a fUIthel modlﬁed form
of my invention in which a chain b, is sub-
stituted for the motion- commumcatmwcml in
Figs. 1 to 8, and the strip of flexible metal in
Flﬂ' 9.

IIavmﬂ' fully described my invention, what
I desire to claim and secure by Lettels Pat-

ent 18—
In a flexible maudrel the combmatlon with

the outer coil a, the innercoil b, the barrel b/,

attached to the inner coil a_nd- formed with
the screw thread b% of the toothed casing A,
attached tothe inner.end of the outer coil, the
serew collar e, working on the barrel 0/, the
spring f, and the pawl sleeve engaging with
the casing h, substantially as deseribed.

In testlmony that I claim the foregoing I
have hereunto set my hand this 18th day of

May, 1894.
JOHN MILBROWE SMITH.
Witnesses:
GEORGE T. FUERY
ARTHUR T. SADLER
Both of B*i?"mingham.
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