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1o all whom it may concern.:

e it known that I, FREDERIC SCHORT, a

citizen of the United States, residing at Phila-
~delphia, Pennsylvania, have invented certain

Improvements in Casings for Flexible Shafts,
ol which the following is a specification.
The object of my invention is to provide a

flexible shaft with a flexible outer casing or
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covering of such character as will restriet the
bending of the shaft heyond a predetermined
Itmit, and this object I attain by providing

~the flexible shaft with what may be termed a

“vertebrate” casing or envelope, the joints,
sections, or vertebrse of which are so con-

strueted that they will bind one upon another

when the flexible shaft has reached {he pre-

determined limit of fexion, and will thus

~prevent any further bending of the shafi in

20

35

40

that direction.

~In the accompanying drawings, Tigure 1 is

a side view representing a flexible shaft hav-
ing a casing or envelope constructed in ac-
cordance with my invention. Ifig. 2 is a sec-
tion, on a larger seale, showing an end pozr-
tion of the flexible shaft, its hand-picce and

fittings, and a number of the sections of the
~vertebrate casing or envelope for the shaft;.
cand Ifigs. 3 to 9 are views illustrating variouns

methods of construecting the sections or ver-
tebrie of said casing or envelope. .
A represents part of the flexible shaft, con-

sisting of a number of spiral eoils wound

tightly one upon another, as usual, ¢ being
the power-receiving fitting connected to one
end of said shaft, and 0 the stem or spindle
to be rotated, or through which the power is
to be imparted to any suitable implement.
At each end of the shaft are non-rotating

sleeves or ferrules B, and these ferrnles must

be connected by a {lexible tube forming a
casing or envelope for inclosing the flexible
shaft, restricting the bending of the same,

cand preventing injury to the shaflt or to the
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- person handling the tool or implement which

is being driven. Usually this flexible casing

or envelope consists of a single coll of special
wire and an outer covering of leather, rubber,

or equivalent material; but the objection to
a casing or envelope of this character 1s that
1t soon becomes more flexible than the shatt
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bending of the shaft to a greater extent than
is compatible with its economiecal and safe
working. In ecarrying out my inventiion,
therefore, I make the casing or envelope for
the flexible shaft in vertebrate form, each of

the sections or verlebree o fitting into one
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and onto the other of the adjoining sections,

and having such play as will permit the fex-
ion of the shaft and its casing or envelope (o
any desired predetermined extent, the sec-
tions or vertebrse binding one upon another
when this degree of flexion has been reached,
so that further movement of the shaft in that
direction is prevented. |

As shown in Mg, 2, each of the sections or
vertebrse of the casing or envelope consists of
a shell having two eylindrical portions, one
of which is of somewhat greaterdiameter than
the other, so that the small eylindrical por-
tion of one shell may enter the large cylin-
drical portion of an adjoining shell, the 31.11:11*1
portion having at the end an external rib ¢,
and the large portion having at the end an

internal rib m, so that when the sections or

vertebrie are once fitted together longitudi-

nal separation of the vertebree is effectnally

prevented by these ribs, butthe vertebra can
yield upon each other to an extent permitted
by the contact of the rib ¢ with the rib m and
with the internal shoulder n, formed where
the internal diameter of the shell is reduced.

In order to permit the fitting of the verte-
brae together, the rib m may be independent
of the shell of the vertebra, and may be In
the form of a split ring to be slipped over the
small end of an adjoining vertebra and
serewed into place after the latter has been
inserted; or the rib 2 may be secured 1n
place by soldering, brazing, or other means,
or it may be of an elastic character, and may
be sprung into a groove formed in the large
end of the shell, as shown in Fig. 4, for in-
stance; or the rib 7 may be detachable; as in
[Mig. 5, if desired, the rib being in the form of
a split ring, which can be first contracted, so
as to be passed through the ribbed end of the
shell, and then allowed to expand inside the
same for the reception of the small eylin-
drical end of thenextsection, to which it may
be secured by brazing, soldering, or other-

itself, and consequently does not restriet the | wise, access being had to it through the open
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end of the preceding section; or both ribs i
and m may be detachable, in which case
neither of them need be split. Detachable
ribs, however, are not absolutely essential to
the proper carrying out of the invention, as
the ribs may be integral with each shell, and
the small portion of the latter may be slotted
longitudinally, so as to form a series of ribbed
fingers, which may be sprung together,soas to
permit the ribs ¢ to pass the ribs m of the ad-
joining section, and may then be allowed to
expand, so as to confine the two sections to-
gether, an instance of this construetion being
shown in T'ig. 6; or the large portion of the
shell with its internal rib may be slotted in
the same manner, as shown in Ifig. 7, the
spring-fingers being expanded to permit the
ribbed end of the adjoining seetion to Pass
the same. 1In this case, however, it is advis-
able to provide an outer contracting ring m’,
prelerably serewed onto the large end of the
shell, as in Fig. 8§, so as to properly contract
the internal rib and prevent the same from
yielding to the strains to which it is sub-
Jected in the subsequent use of the tool.
When it is not desired that the seetions or
vertebre of the casing or envelope shall be
permitted to turn independently of each oth er,
the ribs may be dispensed witl altogether, I,
J showing a construetion of this character in
which the entering end of one section has ra-
dial pins 0, adapted to slots w’, cut in the
covering end of the adjoining section, so as
to permit the desired flexion of one section
upon the other without permiiting the sepa-
ation of the sections, and a like pin and slot
may be used in conneetion with the other
forms of joint shown when it is desired to
prevent tirning of the sections independently

40 of each other.
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Havingthusdescribed myinvention, I claim
and desire to scenre by Letters Patent—

I. The within-described casing or envelope
for a flexible shaft, the same consisting of a
series of sections or vertebreae, each consisting
of & tube having one end of larger diameter
than the other, the small end of one tube en-
tering the large end of the adjoining tube,
and said tube-sections heing provided with
stops, whereby the extent of flexion of the
casing 1s limited, substantially as specified.

2. The within-described casing or envelope
for a flexible shaft, the same consisting of a
seriesof articulated sections or vertebra, cach
consisting of a tube having one end of larger
diameter than the other, the small end of one
tube entering the large end of the adjoining
tube, and the enlarged end of each section
having an internal rih and the small end hav-
ing an external rib, whereby when the sec-
tions are fitted together stops are formed for
preventing separation of the sections and
limiting the flexion of the casing, substan-
tially as specified. |

o. I'he within-deseribed casing orenvelope
for a flexible shaft, the same consisting of a
series of articulated sections or vertebrie, the
entering end of one section having an external
rib and the receiving end of the adjoining
section having an internal rib, one of which
ribs is independent of the shell of the verte-
brie, substantially as specified.

In testimony whereof I have signed my
name to this specification in the presence of

- Lwo subseribing witnesses.

FREDERIC SCHOFF.

Witnhesses:
R. SCHLEICHER,
HARRY SMITH.
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