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3,681,116
TURNBUCKLE
Myron J. Weiner, Los Angeles, and Richard N, Sindric,
Granada Hills, Calif., assigiiors to Vei-Shan Industries,
Inc., Los Angeles, Calif,, a corporation of Mllinois
Filed Apr. 11, 1960, Ser. No. 21,367 :
4 Claims, (Cl. 287—60)

This invention relates to turnbuckles and particularly
to turnbuckles adapted for use in the structure of air-
planes and similar uses where lightness in weight, com-
pactness, strength efficiency and positive locking against
any relative movement, are important requirements.

It is the general object of this invention to provide a
new and improved turnbuckle particularly adapted for
use in installations, e.g. airplane control cables, requiring
a turnbuckle which is lightweight, has high strength to
weight and bulk efficiency, has a minimum over-all length
when in a “closed” condition,” and may be positively
locked in an adjusted position. :

Another object of the invention is to provide a new and

improved turnbuckle having a hollow or tubular barrel -

portion the ends of which are internally threaded in
opposite directions, and a’tubular terminal member for
each end of the barrel with each terminal member having
an exteriorly threaded end portion,. an. integral, inter-
mediate portion adapted to be swaged onto the end of a
cable disposed therein, and an integral, relatively short,
wrench engageable end portion.

Another object of the invention is to provide a new and

improved turnbuckle of the character described wherein

the intermediate, swaged portion of each terminal mem-
ber has a lesser outside diameter than the minor. diameter
of the threaded end portion so that when the turnbuckle
is in a fully “closed” condition the threaded end por-
tions of the two. terminal members will abut each other

-adjacent the center of the barrel and the swaged portions

are drawn wholly within the barrel, exposing only the
relatively short, wrench engageable end portions, thercby
limiting the overall length of the device, ~

Still another object of the invention is to provide a

new and improved turnbuckle of the character described -
“wherein the cable extends through only the wrench en-

gageable end portion and the intermediate swaging por-
tion of the terminals, the exira weight of a length of cable

‘within the threaded end portion being meither required

nor desired, thus providing a light terminal member.
Another object of the invention is to provide a new and
improved turnbuckle of the character described wherein
the tubular terminal member swaged onto the end of a
cable can easily be visually inspected to see that the cable

has been correctly located and swaged in place by look-

ing into the open threaded end of the terminal member
and noting if the individual wires in the cable are flared

- out to verify that the cable has passed fully through the

swaged portion and the swaging operation has been prop-
erly performed. .

Another object of the invention is to provide a new
and improved turnbuckle of the character described
wherein the wrench engageable end portion is provided
with a lesser outside diameter than the intermediate por-
tion so that as a result of the intermediate portion being
swaged onto the cable, the wrench engageable end por-
tion will flare out radially, thus providing a gradual re-
lief of the clamping stresses present in the cable at the

end of the swaged portion and also providing an inclined

seat for a spanner or other type wrench.

Another object of this invention is to provide a new
and improved turnbuckle of the character described hav-
ing means for positively locking the terminal members

" against rotation relative to the barrel from an adjusted
" position and wherein there is no protrusion of any part
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of the locking mechanism beyond the outer surface of
the barrel when the device is in a locked condition.

A more detailed object of the invention is to provide
a turnbuckle of the character described wherein the lock-
ing means includes a radial bore formed in the threaded
end portion of each terminal member, a pair of elongated,
diametrically opposite slots formed in the barrel, and a
locking member, such as a cotter pin, adapted to be
passed therethrough with the ends of the locking member
being disposed wholly within the slots in the barrel so as
not to protrude beyond the outer surface of the barrel
when assembled, the slots being substantially the same
width as the locking member so as to prevent any “play”
therebetween.

Still another object of this invention is to provide a
new and improved turnbuckle of the character described
wherein the locking means is so arranged or proporticned
that the turnbuckle may not be locked unless substantially
all of the threads of the threaded end portions of the ter-
minal members are engaged with the corresponding
threads in the barrel so as to utilize the full strength of
the device.

Another object of the invention is to provide in com-
bination a new and improved turnbuckle and operating
wrenches - therefor having relatively few components
which are economical and easy to make on high speed
machines from standard stock and materials and which
are very readily assemblable.

It is a further object of the invention to provide in
combination a new and improved turnbuckle of the char-
acter described, a novel form of a freely expansible ter-
minal wrench having a pair of end portions adjustably
engageable with the wrench engageable end portions of
the terminal members, and a novel form of a spanner
engageable with one of the elongated slots formed in the
barrel, the terminal wrench and the spanmer permitting
convenient adjustment of the turnbuckle.

Certain other objects of the invention will, in part, be
obvious, and will in part appear hereinafter. For a more
complete understanding of the nature and scope of the
invention reference may now be had to the accompanying
drawings wherein:

FIG. 1 is a side elevational view of a preferred embodi-
ment of the invention locked in the “open” conditicn;

FIG. 2 is a side elevational view of the embodiment
shown in FIG. 1, but locked in a “closed” condition;

FIG. 3 is an enlarged longitudinal sectinnal view of
one of the terminal members shown in FIGS. 1 and 2
before the end of a cable has been clamped therein;

FIG. 4 is an enlarged longitudinal sectional view of the
terminal member shown in FIG. 3 after the end of a
cable has been inserted therein and the intermediate por-
tion of the terminal member has been swaged to securely
clamp the end of the cable therein;

FIG. 5 is an enlarged sectional view taken on line 5—5
of FIG. 2 and showing the means for locking the turn-
buckle in an adjusted position;

FIG. 6 is a broken top plan view of a terminal wrench
especially adapted to be used in adjusting the turnbuckle,
the wrench being shown in an expanded condition;

FIG. 7 is a broken front elevational view of the wrench
tool shown in FIG, 6;

FIG. 8 is a partially sectioned, side elevational view
of a barrel spanner especially adapted to bé used in com-
bination with the terminal wrench of FIGS. 6 and 7 in
adjusting the turnbuckle; :

FIG. 9 is a right end elevational view of the spanner
shown in FIG. 8;

FIG. 10 is a bottom plan view of the spanner shown
in FIG. 8;

FIG. 11 is a reduced in size view of the turnbuckle
shown in FIG. 1 with the terminal wrench of FIGS..6
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and 7 and the spanner of FIGS. 8, 9 and 10 in operable
engagement with the turnbuckle, as during adjustment
thereof;

FiG. 12 is a vertical sectional view taken generally on
the line 12—12 of FIG. 11; and

FIG. 13 is a vertical sectional view taken generally
on the line 13—13 of FIG. 11 with the lower portion
of the ¢panner brcken away.

As shown in FIG. 1 the turnbuckle includes an elon-
gated hollow member or barrel 19 internally threaded
at opposite ends with right and lefi-hand threads 11 and
12, respectively, for receiving the correcpondingly thread-
ed terminal members i3 and 24, each of which has a
Jength equal approximately to ome-half the length of the
barrel 16.

The terminal members 13 and 14 are identical except
that the terminal member 13 is provided with a right-hand
thread while the terminal member 14 is provided with a
left-hand thread so that the two terminal members may
be received within the right and left-hand ends of the
barrel 10, respectively. Inasmuch as the two terminal
members 3 and 14 are substantially identical, only the
terminal member 14 wiil be described in detail, as best
shown in FIGS. 3 and 4. Corresponding elements of the
terminal member 13 will be identified by the same refer-
ence numbers with the suffix “a.”

The terminal member 14 has three integral portions
including an exteriorly threaded end portion 18 extend-
ing for app-oximately half the length of the terminal mem-
ber, an intermediate swageable portion 19 having a length
approximately equal to the length of the threaded end
portion 18 and having an outer diameter which is less
than the minor diameter of the threaded portion 18 for
purposes that will te evident hereinafter, and a relatively
short end wrenching portion 28 having an outer diameter
which is less than the outer diameter of the intermediate
portion 9. The end portions 28 and 26a may be radially
drilled to provide bores 23 and 23a engageable by a
wrench, to be fully described hercinafter, thus allowing
the barrel 19 to be rotated by means of a spanner, also
to be fuily described, while the two terminal members
13 and 14 are held against rotation.

The bore 21.0f the intermediate portion 19 of the tubu-
lar terminal member 14 is formed so as to have a diam-
eter appropriate for the size of a cable 22 intended to
be clamped or secured within the terminal member 14
by a swaging operation. After the end of the cable 22
has been inserted through the wrench engageable end por-
tion 2& and into the intermediate portion 19 of the ter-
‘minal member 14, the greater portion of the length of
ihe intermediate pertion 19 of the terminal member 14
is reduced in diameter, as by swaging, so as to securely
clamp or anchor the end of the cable 22 therein. As
shown in FIG. 4, the end of the cable 22 should ex-
tend slightly farther toward the tireaded end 18 of the
terminal member 14 than does the swaging of the in-
termediate portion 19 so that the ends of the individual
wires of the cable 22 fiare outwardly to permit visual in-
spection that the cable 22 is properly clamped within the
terminal member 14.

The terminal construction disclosed herein provides a
terminal member which is lightweight inasmuch as the
cable does not extend the whole length of the terminal
member, the extra weight of a length of cable within
the threaded end portion being neither required nor de-
sirable. Additionally, the structure disclosed herein pro-
vides a terminal member which can easily be visually
inspected to see that the cable 22 has been correctly lo-
cated and secured in place. This inspection can be ac-
complished by simply examining the exterior of the ter-
minal member 14 and noting if the decrease in outside
diameter due to swaging has procceded for a sufficient
length of the intermediate portion and by looking into

" the open threaded end of the terminal member 14 and
noting if the individual wires in the cable end have flared
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out to verify that the cable 22 has passed completely
through the swaged portion.

As a result of the swaging operation, the reduced diam-
eter end portion 26 tends to flare radially outward, as
best shown in FIG. 4, thus providing a gradual relief of
the clamping stresses present in the cable at the end of
the swaged portion and also providing an inwardly in-
clined and more stable seat for a spanner or other type
wrench.

Another important feature of the turnbuckle disclosed
herein is the fact that it may be positively locked in a
desired adjusted position. To provide such locking means,
a radial bore 33 is formed adjacent the threaded end 18
of each terminal member and a pair of diametrically op-
posite, elongated slots 34 are formed in the barrel 10.
When the barrel 10 and the terminal members 13 and
14 are adjusted in a desired position, a locking member,
ench as a cotter pin 35, is passed through the slots 34
in the barrel 10 and the bores 33 in the terminal mem-
bers to positively lock the barrel 16 and the terminal
members 13 and 14 against relative rotation. It is im-
portant that the slots 34 and the radial bores 33 be formed
of a size or width just sufficient to accommodate the
cotter pins 35 so that there will be substantially no “play”
between the barrel 16 and the terminal members 13 and
14 when in a locked condition. As best shown in FIG.
5, the head or eye 37 of each cotter pin 35 is adapted
to be disposed wholly within one of the slots 34 with
split ends 38 thereof being wholly disposed within the
opposite slot 34. Thus, when the turnbuckle has been
positively and properly locked, there is no protrusion of
any part of the locking member and no possibility of
the locking member being weakened by contact with
any part of the structure with which the turnbuckle is
to be uced or to become entangled therewith. Although
cotter pins have been shown and described as 2 preferred
locking member for the turnbuckle disclosed herein, it is
obvious that other similar locking members could be
utilized providing that the extremities thereof would be
completely disposed within the slots 34 so that there
would be no protrusion of any portion of the locking
members beyond the outer surface of the barrel 8.

As shown in FIG. 1, the slots 34 terminate substan-
tially short of the ends of the barrel 10, the distance
being such as to require that the turnbuckle may not be
locked unless substantially all of the threads on the ter-
minal members 13 and 14 are cooperating or in en-
gagement with corresponding threads in the barrel 19 so
as to utilize the full strength of the device. That is, the
threaded end porticns 18 of the terminals must be
serewed into the barrel 10 far enough to bring the holes
33 into register with the opposite ends of the slots 34
before the cotier pins 35 can be inserted.

After the terminal members 13 and 14 have been prop-
erly swaged on the ends of the desired cables 22 and 22a,
the terminals 13 and 14 are initially assembled with the
barrel 16 menually, as by screwing each terminal mem-
ber a short distance into the proper end of the barrel.
For most adjustments of the turnbuckle disclosed herein,
when installed or. in use, it will be necessary to utilize
especially adapted tools to prevent relative rotation be-
tween the barrel 18 and the terminal members 13 and 14.

A novel form of terminal wrench 39 which is particu-
larly well suited to be used with the turnbuckle disclosed
herein is shown in FIGS. 6 and 7. The terminal wrench
39 comprises a pair of elongated, curved arm members
40 having interfitting end portions pivotally connected to-
gether by means of a bearing rivet 41, The free end
of each of the arms 46 is provided with a reversely bent
portion 42 which terminates in an end portion 43 over-
lying and extending generally parallel to the main body
portion of the arm 40. A terminal engaging pin 44 is
secured in each of the end portions 43 and extends toward
the main body portion of the arm 4¢ in endwise align-
ment with a threaded terminal engaging pin 45 which ex-
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tends through'the main body portion of the arm 40. " The
pins 45° ate provided with knurled héad portions 46 so
that they may be adjusted toward or away from the fixed-
ly mounted pins 44. Each pair of pins 44 and 45 are
addpted to be- engageable in the diametrically opposed
bores 23 formed in the wrench engageable portion 20 of
each of the terminal members, as best shown in FIGS. 11
and 12. With the wrench 39 in engagement with the two
terminal members 13 and 14, the turnbuckle may be ad-
justed to tighten or loosen the cable 22 by either rotating
the end terminals by means of the wrench 39 while the
barrel 10 is held against rotation or by holding the wrench
39 in one position while the barrel ifself is rotated. The
pivot connection at 41 permits continued engagement be-
tween the wrench 39 and thé end terminals during adjust-
ment of the turnbuckle between fully “closed” and maxi-
mum “open” positions. :

To provide means for properly gripping the barrel 16
of the turnbuckle during adjustment thereof, a novel form
of barrel spanner 50, shown in FIGS. 8, 9 and 10, is pro-
vided: . The spanner 50 is formed with a relatively thin,
rectangular body portion 51. Along one of the straight,
longer edges of the body portion 51 are formed a: series
of semicircular recesses 53 of varying sizes and in spaced
relation to each other.
in the drawings is provided with five recesses, the sizes of
which correspond to the standard sizes of five cylindrical

barrels that may be utilized in fabricating a turnbuckle of

the - character described -herein. The' straight edge por-

tions of the “scalloped” edge.of the: spanner 50, intermedi- .

ate the recesses. 53, are provided with longitudinally ex-
tending slots or grooves 54. into each of which is secured,
as by silver solder, a barrel slot engaging pin 55. One
end of each of the pins 55 projects a short distance into

the adjacent one of the recesses.53; at one end of the semi- -

circle thereof, so. that said projecting end of the pin 55
may be engaged in one of the elongated slots 34 formed
in the barre! 19 wtih approximately one-half of the cylin-
drical -barrel fitting into the appropriate recess, as best
shown in FIGS. 11 and 13, so as to provide an effective
grip on the barrel.

In wvsing the turnbuckle, the wrench tool 39, and the
spanner tool 50 in combination, the terminal wrench 39
is engaged with the bores 23 formed in the wrench engage-
able portions 20 of the terminal meémbers 13 and 14 and
the spanner 59 is engaged with the barrel 19 as described
herein after which either one of the tools is held in a
statiohary position while the other tool is rotated rela-
tive thereto to. move the terminal members either toward
or away from a fully “closed” position to respectively
tighten or loosen the cable 22.

With the turnbuckle structure disclosed hersin, wherein
the intermediate portion 19 of each terminal member is
formed so as to have a lesser diameter than the minor
diameter of the threaded-end portion, it is seen that the
barrel 10 may be rotated to draw the terminal members
13 and 14 substantially completely -within the barrel 13
until the two threaded-end portions 18 and 184 of the ter-
minal members 13 and.14 abut each other adjacent the
center of the barrel 10. As shown in FIG. 2, with the
turnbuckle in this fully “closed” condition only the rela-
tively short wrenching end portions 20 and 20a extend
beyond the ends of the barrel 19, thus substantially limit-
ing the over-all length of the turnbuckle to that of the
barrel 160.

The turnbuckle disclosed herein is particularly well
adapted for use in connection with control cables for air-
craft inasmuch as the turnbuckle while relatively strong
is light in weight due to its generally tubular structure,
has a minimum overall length, ‘and may be positively

locked in an adjusted position by a very simple locking 70

mechanism which does not protrude from the turnbuckle
barrel. Additionally, with the terminal-member structure
disclosed herein, it is very simple to visually inspect the
terminal members to insure proper clamping of a cable
therein.

The particular spanner 50 shown
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The relatively few components making up the turn-
buckle disclosed herein are economical and easy to fabri-
cate. The barrel 10 may be formed from tubular stock
which is then appropriately internally threaded and slotted.

. The terminal members 13 and 14 may also be formed

from tubular stock having an inner diameter appropriate
for the diameter of the cable 22 onto which the terminal
members are to be clamped. High speed machines may
be utilized to form the wrench engageable ends, the swage:
able intermediate portions, and the appropriate, externally
threaded and radially bored ends of the terminal mem-
bers. Likewise, the terminal wrench and the barrel span-
ner are economical and easy to fabricate. .

It will be understood that certain changes may be made
in the construction or arrangement of the turnbuckle and
wrench and spanner therefor disclosed herein without de-
parting from the spirit and scope of the invention as de-
fined in the appended claims. .

We claim: )

1. In a turnbuckle comprising, a barrel having a
through bore the opposite ends of which are internally

threaded in opposite directions inwardly to the longitudi-

nal center of said barrel, and a terminal member for each
end of said barrel, the improvement which comprises each
terminal member being tubular with a continuous periph-
eral wall structure and approximately equal in length to
cne-half the length of said barrel, each of said tubular

terminal . members being characterized by an externally

threaded inner end portion adjustably threaded in one
end of said barrel and an adjacent, integral, non-threaded
portion of lesser diameter than said threaded end portion

~swaged onto one end of a cable inserted through the outer

end of said términal member whereby said one end of
said ‘cable is securely clamped in the terminal member,
said swaging terminating short of said externally threaded
inner end portion of said. tubular terminal member with
said inner-end thereof remaining open and short of the

imserted inner end of the cable so that the inner ends of

the individual elements making up the cable tend to flare
outwardly with said tubular terminal member permitting
visual inspection through the open inner end thereof for
ascertaining whether or not the cable is properly clamped
within said non-threaded portion as indicated by the flar-
ing out of the ends of the individual elements making up
the cable. '
2. In a turnbuckle comprising, a barrel having a
through bore the ends of which are internally threaded
in opposite directions inwardly to the longitudinal center
of the barrel, and a terminal member for each end of said
barrel, the improvement which comprises each terminal
member being tubular with a continuous peripheral wall
structure and’ approximately equal in length to one-half
the length of the barrel, each of said terminal members
being provided with an externally threaded inner end
portion adjustably threaded in one end of said barrel and
an adjacent, integral, non-threaded portion of lesser diam-
eter than said threaded end portion swaged onto one end
of a cable inserted through the outer end of said tubular
member whereby said one end of said cable is securely
clamped in the terminal member, means defining a pair of
elongated diametrically opposite slots in said barrel,
means defining a radial through bore in the threaded end
portion of each of said terminal members, said slots and
said bores being arranged and positioned to permit initial
registration therebetween only after substantially all of
the threads on the terminal members have been engaged
with the threads formed in the barrel whereby to permit
positive locking of the turnbuckle in an adjusted condi-
tion only under maximum strength conditions, and a re-
leasable locking member adapted to be inserted through
the registered slots and bores for positively locking the
barrel and each terminal member against relative rotation
therebetween, said locking members having a width such
that they are just accommodated by the width of the

75 slofs so as to prevent “play” therebetween with the op-
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posite ends of the locking members being positionable
wholly within said slots when in a locked condition so
that there is no protrusion of the ends of said locking
members externally of the barrel of the turnbuckle.

3. In a turnbuckle comprising, a barrel having a
through bore one end of which is provided with an in-
ternal right-hand thread and the other end of which is
provided with an internal left-hand thread, said right-
hand and left-hand threads each extending inwardly to
the longitudinal center of said barrel, a pair of tubular
terminal members for said barrel each of which has a
continuous peripheral wall structure and a length ap-
proximately equal to one-half the length of said barrel,
each terminal member being characterized by an exter-
nally threaded inner end portion, one having a right-hand
thread and the other having a left-hand thread, adapted
%o be adjustably received one in each end of said barrel,
by an intermediate portion swaged upon the end of a cable
disposed therein and having a lesser outer diameter than
the minor diameter of said threaded end portion, and by
a relatively short radially flared outer end portion ad-
jacent said swaged portion for providing gradual relief
of the clamping stresses on the cable, said tubular termi-
nal members permitting visual inspection through the
open inner ends thereof for ascertaining whether or not
the cable is properly clamped within said intermediate
swaged portion, means defining a transversely extending
bore in the threaded end of each terminal member, and
means defining a pair of diametrically opposed elongated
slots formed in said barrel of a width just sufficient to
accommodate a cotter pin, said bore means and said slot
means permitting positive locking of said terminal mem-
bers against rotation relative to said barrel, when adjusted
as desired, by passing cotter pins therethrough with the
heads of 'said pins being receivable wholly within one of
said slots and the split ends of said pins being receivable
wholly within the other slot, said slots terminating a suffi-
cient distance from- the opposite. ends of said barrel to
permit positive locking of said terminal members only
when said threaded inner ends of said terminal members
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are fully engaged with the threads of said barrel, the turn-
buckle having a minimum over-all length when fully
“closed” equal approximately to the length of said barrel
inasmuch as said lesser outer diameter of said intermediate
portions of said terminal members permits said portions
to be fully drawn within said barrel with said threaded
end portions abutting each other when the turnbuckle is
fully “closed.”

4. A cable terminal for use with a turnbuckle or the
like comprising, a tubular member having a main body
portion of substantial length with a bore substantially the
same diameter as a cable inserted therein, and a relatively
short reduced-outer-diameter end portion at the cable end
of the terminal defining a right angular shoulder spaced
a relatively short distance from the cable end of the
terminal, the major length of said main body portion ad-
jacent to and inwardly of said right angular shoulder being
swaged upon the end of a cable inserted therein to securely
clamp the cable therein, said swaging terminating short
of the inner end of said cable whereby said inner cable
end flares outwardly and said swaging causing said re-
duced-outer-diameter end portion of the terminal to fiare
radially outwardly so as to provide gradual relief cf the
clamping stresses on the cable at that point.
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