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This invention relates to power transmission 
or remote control mechanism. 
According to the invention, a power trans 

mission member or cable flexible in all directions 
comprises a flexible core, a wire or the like 
wound on the Surface of the core in the form 
of a continuous helix, and parts on the surface 
of the core interposed between the turns of the 
helix and of external dimensions different from 
the external dimensions of the helix. The pro 
jecting helix or the projecting parts form spaced 
projections which may serve for bearing Or 
meshing purposes. 

Further, according to the invention, a flexible 
power transmission member comprises a flexible 
shaft or core, a wire, strip or the like wound 
on the core so as to form a projecting screw 
thread or helix, and a spacing wire, strip or 
the like wound on the COre for spacing apart 
the turns of the projecting Screw thread or 
helix. 
One or more wires or the like may be em 

ployed on the core to form the projecting Screw 
thread or helix, and One or more wires or the 
like may be wound on the core to form the 
Spacing means. 
The projecting helix and the spacing helix 

Surrounding the core are Or may be coaxial with 
the core. 
The projecting Screw thread or helix may 

serve as bearing parts, or as a Screw, rack, 
toothed or a like gear member. 
The power transmission member may com 

prise a flexible core over which is wound a layer 
consisting of two or more wires, certain of the 
wires of the layer being of greater diameter or 
thickness than the others so as to form a pro 
jecting helix Or Screw thread, and the whole 
forming a flexible screw. 
The power transmission member may be asso 

ciated with a guide whereby the transmission 
member may serve for transmitting positive 
and negative longitudinal motion or, in other 
words, for transmitting both tension and com 
pression. The transmission member may serve 
for transmitting positive or negative longitudinal 
motion or rotational motion. 
The core may consist of a flexible shaft or 

cable formed from wires twisted together, and 
preferably is of the known form consisting of a 
bundle of centre wires laid closely in helices 
of relatively large pitch and One or more super 
posed layers of wire wound closely in helices 
of relatively small pitch. In this known form 
adjacent layers are wound in opposite directions, 

(C. 4-504) 
the bundle of centre wires being regarded as a 
layer. This form of core is flexible and particu 
larly suitable for transmitting positive and nega 
tive longitudinal movement as it is practically 
inextensible and incompressible. This form of 
core is also particularly suitable for transmitting 
rotational motion. 
The transmission member may be arranged 

Within a tube or pipe in which the spaced pro 
jections make a sliding fit, or on a rod, or in 
combination with some other form of guide, and 
the guide may be inextensible and incompressi 
ble but bendable or flexible. The guide may be 
rigid. 
ACCOrding to other features of this invention 

the transmission member is arranged as a guided 
rack or Screw with its spaced projections mesh 
ing with Or engaging a toothed wheel, a nut, 
a Screw, a clamp Or other movably mounted 
member required to be actuated. 
According to another feature of the invention 

the transmission member is formed with its 
Spaced projections interrupted at intervals for 
intermittently engaging a movably mounted 
member required to be actuated. 
According to another feature of the invention 

the transmission member with its spaced pro 
jections is arranged in the form of an endless 
band in an endless guide for continuously or 
Cyclically engaging a movably mounted member 
required to be actuated. 
According to another feature of the invention 

the guide for the transmission member is given 
a special form for cam actior or other pur 
pOSes. 
According to another feature of the invention 

the transmission member is made hollow. 
According to another feature of the inven 

tion, the transmission member is constructed or 
arranged in composite or multiple form for pur 
pOSes of strength or increasing the number of 
control effects which can be obtained. 
Other features of the invention are hereinafter 

described. 
The invention is illustrated, more or less dia 

grammatically and by way of example in the 
accompanying drawings, in which:- 

Figs. 1 and 2 are fragmentary views at right 
angles to One another of One form of flexible 
transmission member with a projecting screw 
thread; 

Figs. 3 and 4 are sectional general arrange 
ment views at right angles to one another, and 
Fig. 5 is a section on the line 5-5 in Fig. 3 
of another form of flexible transmission mem 
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ber with a projecting screw thread in a guide 
tube combined with toothed wheels; 

Fig. 6 is a Sectional general arrangement view 
of another form of flexible transmission member 
with a projecting screw thread in a guide tube. 
combined with a slider which acts as a screw 
member 

Fig. 7 is a fragmentary view of another, form 
of flexible transmission member with a double 
projecting screw thread in a guide tube; 

Fig. 8 is a fragmentary view of another form 
of flexible transmission member with a project 
ing screw thread in a guide tube; 

Fig. 9 is a sectional general arrangement view 
of a flexible transmission member º with a pro 
jecting screw thread in a guide tube combined 
With a nuit device; 

Figs. 10 and 11 are sectional general arrange 
ment views at right angles to one another of a 
flexible transmission member with a projecting 
screw thread in a guide tube combined with a 
clamping handle; 

Figs. 12 and 13 are fragmentary views at right. 
angles to one another of another form of flexible 
transmission member of rectangular cross-sec 
tion with a projecting helix; 

Figs. 14 and 15 are fragmentary views at right 
angles to one another of another form of flex 
ible transmission member with projecting parts 

30 at One side in a guide tube of elongated cross 
section; 

FigS. 16 and 17 are fragmentary views at right 
angles to One another of another form of flex 
ible transmission member of composite con 
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struction with projections at opposite sides in a 
guide tube of elongated cross-section; 

Fig. 18 is a fragmentary view of another form 
of flexible transmission member with a project 
ing screw thread and combined with anti-fric 
tion balls in a guide tube; 

Fig. 19 is a fragmentary view of another form 
of flexible transmission member with a project 
ing Screw thread and combined with anti-fric 
tion balls in a guide tube; 

Fig. 20 is a Sectional general arrangement view 
of a flexible transmission member with a pro 
jecting Screw thread combined with anti-fric 
tion balls Serving as a nut in a guide tube; 

Fig. 2i is a sectional general arrangement 
view of a flexible transmission member with a 
projecting Screw thread secured to an end fit 
ting; 

Fig. 22 is a sectional general arrangement 
view of a flexible transmission member with a 
projecting Screw thread secured to another form. 
of end fitting; 

Fig. 23 is a sectional general arrangement view 
of a flexible transmission member with a pro 
jecting Screw thread secured to another form of 
end fitting; 

Fig. 24 is a sectional general arrangement 
view of a flexible transmission member with a 
projecting Screw thread secured to another form 
of end fitting; 

Fig. 25 is a fragmentary view of one form of 
hollow flexible transmission member with a pro 
jecting screw thread; 

Fig. 26 is a sectional general arrangement view, 
Fig. 27 is a section on the line 27-27 in Fig. 26 
and Fig. 28 is an end view of another form of 
composite or multiple flexible transmission mem 
ber with projecting screw threads and end fit 
tings in a guide tube; w 

Fig. 29 is a sectional general arrangement view 
of a flexible transmission member with a pro 

1,988,962 
jecting screw thread in an endless tube combined 
with toothed wheels; 

Fig. 30 is a general arrangement view of a 
flexible transmission member with a projecting 
screw thread in a bent tube combined with 
toothed wheels; 

Fig. 31 is a fragmentary view of a flexible 
transmission member with an interrupted pro 
jecting Screw thread; 

Fig. 32 is a sectional general arrangement 
view of an endless flexible transmission member 
with an interrupted projecting screw thread in 
an endless guide tube combined with toothed 
wheels and contact mechanism; 

Fig. 33 is a sectional general arrangement 
view of an endless flexible transmission member 
With a projecting screw thread in an endless 
guide tube in the form of a cam combined with 
a toothed wheel and a rocking lever; 

Fig. 34 is a sectional general arrangement 
view of a flexible transmission member with a 
projecting screw thread in a guide tube combined 
with a sleeve and toothed quadrant; 

Fig. 35 is a general arrangement view of a 
flexible transmission member with a projecting 
Screw thread combined with a former and 
toothed wheel; 

Fig. 36 is a general arrangement view of two 
flexible transmission members with meshing 
projecting Screw threads in guide tubes at right 
angles to one another; 

Fig. 37 is a sectional general arrangement 
View and Fig. 38 is a view at right angles there 
to of an endless flexible transmission member 
With a projecting screw thread in an endless : 
guide tube combined with a second flexible 
transmission member with a projecting screw 
thread in a straight guide tube; AO 

FigS. 39 and 40 are general arrangement views 
at right angles to one another and Fig. 41 is an 
enlarged fragmentary view of another form of 
flexible transmission member supported on a 
guide FOd; and 

Fig. 42 is a general arrangement view of a 
flexible transmission member with projecting 
teeth at one side associated with a toothed 
Wheel, 

Like reference numerals indicate similar or 
equivalent parts wherever repeated in the draw 
ingS. 

In Figs. 1 and 2, a power transmission mem 
ber, for use within a tube or other guide member, 
comprises a flexible core composed of a bundle 
of centre wires 1 laid tightly and helically at a 
large pitch over which is wound an inner layer 
2 of wires in helices of small pitch. The trans 
mission member also comprises an outer layer 
of wires 3, 3X. All the wires are of circular 
CrOSS-Section. The inner layer 2 consists of a 
number of wires laid in the opposite direction 
or hand to the wires 1, and the outer layer 3, 3x 
consists of a number of wires laid under con 
siderable tension in the opposite direction to the 
wires of the inner layer. One of the wires 3x 
of the Outer layer is of greater diameter than 
the other wires 3 of the outer layer, so that the 
larger wire 3X forms a helix or screw thread 
(hereinafter generally referred to as a screw 
thread) projecting beyond the smaller wires 
3 of the Outer layer and being coaxial with the 
core. The smaller wires 3 serve to space apart 
the turns of the larger wire 3x and to fix them 
in position on the core 1-2. The screw thus 
produced is flexible in all directions. As shown, 
the outer layer consists of three wires of rela 
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1,988,962 
tively small diameter and one wire of relatively a guide tube so that when it 
large diameter. The pitch of the screw thread is 
substantially equal to the sum of the diameters 
of the four wires forming the outer layer. The 
open pitch of the larger wire provides an ade 
quate lubricating channel. 

In the drawings the power transmission meme 
ber, has been diagrammatically illustrated as 
consisting of centre wires 1 with a layer 2 
on which an outer layer of wires 3, 3X is wound. 
It is however to be understood that there may 
be more than one layer such as 2, as hereinbefore 
referred to Or that in certain cases the layer 
2 may be omitted and the layer 3, 3X be wound 
directly on the centre wires 1. 

In Figs. 3, 4 and 5, the power transmission 
member comprises a flexible core 1-2 of wires 
of circular cross-section and an outer layer 3, 3x 
formed by winding five wires of rectangular 
croSS-Section. The four wires 3, which serve as 
Spacing means are of Smaller radial thickness 
than the remaining wire 3X, which forms a pro 
jecting Screw thread. 
The transmission member is applied to remote 

control mechanism for producing both positive 
and negative longitudinal motion and also rotary 
motion by being encased in a metal guide tube 
5 of Such internal diameter that the larger wire 
3X of the transmission member makes a sliding 
fit therein. At each point where the rotary mo 
tion is to be produced, a slot 6 is provided in 
the tube, and the teeth 7 of a toothed wheel 
8 fixed on a rotary spindle 9 project through 
the slot into mesh with the projecting screw 
thread, 
There may be two or more toothed wheels 8 

meshing with the projecting screw thread. 
The teeth of each toothed wheel are skew 

teeth so as to mesh properly with the projecting 
Screw thread. By moving the transmission 
member longitudinally, the screw thread serves 
as the teeth of a rack for rotating the toothed 
wheels. At the operating end, the tube 5 is 
clamped at 10 in a stationary bracket 11. A rod 
12 provided with a handle 13 is secured to one 
end of the transmission member for producing 
longitudinal movement. The rod 12 can slide 
and rotate in a guide 14 in the bracket, and ex 
tends through a clamp 15, which can slide but 
cannot rotate in the bracket. 
By tightening the clamp 15 rotation of the 

transmission member is prevented but longitudi 
nal movement can take place, whereas by loos 
ening the clamp the transmission member can 
be rotated. When the clamp is tightened, the 
transmission member may be moved longitudi 
nally by pushing or pulling the handle 13, 
whereby the two toothed wheels are rotated. Al 
ternatively the transmission member may be 
moved longitudinally by turning either of the 
toothed wheels by hand, whereby at the same 
time the other toothed wheel is rotated. When 
the clamp is loosened, the transmission member 
can be rotated as well as moved longitudinally 
whereby one toothed wheel can be set angularly 
with respect to the other as follows. By hold 
ing one toothed wheel against rotation and ro 
tating the transmission member, the projecting 
Screw thread acts as a Screw and the transmis 
Sion member screws between the teeth of the 
held toothed wheel but rotates the other toothed 
Wheel, So allowing the latter to be set to the re 
quired angular position relatively to the held 
toothed. Wheel. 
The transmission member can be arranged in 

3. 
is pushed or pulled 

its screw thread rotates or moves a toothed 
wheel or slider, and so that when it is held 
against longitudinal movement and is rotated 
its screw thread rotates the toothed wheel or 
part for fine adjustment. 
In Fig. 6 a power transmission member Com 

prises a flexible core 1-2 of wires of circular 
cross-section, and an outer layer formed by 
winding five wires of circular cross-section, four 
of the wires 3, which serve as spacing means, be 
ing of less diameter than the remaining wire 3X 
which forms a projecting screw thread. The 
transmission member is encased in a guide tube 
5 and is combined with means for operating the 
transmission member at a position intermediate 
of its ends. A slot 6 is cut in the tube, and a 
short tubular slider 16 is mounted around the 
tube. A pin or screw 17 extends from the sider 
through the slot and engages the projecting 
Screw thread. The complete slider which acts 
as a Screw member, may form an operating or 
Operated part at an intermediate position in re 
mote control mechanism. By moving the slider 
axially along the tube, the transmission member 
is moved longitudinally. Alternatively, by mov 
ing the transmission member longitudinally, Or 
rotationally and not longitudinally, the slider is 
moved axially along the tube. 
Instead of the wires in the outer layer of the 

transmission member being of circular or rec 
tangular cross-section they may be of Other 
cross-section. There may be two or more adja 
cent wires of larger diameter to form the pro 
jecting member. 
In Fig. 7 a power transmission member com 

prises a flexible core 1-2 of wires of circular 
Cross-section, and an outer layer formed by 
winding six wires of circular cross-section, four 
of the wires 3, which serve as spacing means, 
being of less diameter than the remaining two 
adjacent wires 3X, which form a projecting Screw 
thread. The transmission member is encased 
in a guide tube 5. 

Instead of spacing the turns of wire which 
form the projecting member by means of other 
wires, the latter may be replaced by a metal 
Strip. 
In Fig. 8, a power transmission member com 

prises a flexible core 1-2 of wires of circular 
cross-section, and a spacing helix 3 of metal 
strip of flat cross-section alternating with a helix 
3X of wire of circular cross-section forming a 
projecting screw thread. The strip Serves to 
keep the turns of the helix 3X Spaced apart. 
The transmission member is encased in a guide 
tube 5. 

In Fig. 9 a power transmission member com 
prising a flexible core 1-2, a helix 3 and a pro 
jecting screw thread 3x (as in Fig. 8) is encased 
in a guide tube 5, which is made discontinuous 
at an operating point between its ends. A han 
dle or the like in the form of a nut 18 is located 
axially between the adjacent ends of the tube 
and surrounds the transmission member. The 
nut thread meshes with the projecting screw 
thread 3X and thus rotation of the nut causes 
longitudinal movement of the transmission 
member. A 

In a modification, instead of a threaded nut, 
a rotatable collar may be employed, the rotata 
be collar having a pin or screw 17 (as in Fig. 6) 
for engaging the projecting Screw thread. 

In FigS. 10 and 11, a power transmission mem 
ber comprising a flexible core 1-2, spacing 
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4. 
means 3 and a projecting screw thread 3 (as 
in Fig. 8) is encased in a guide tube 5 and is 
combined with means for permitting the trans 
mission member being moved longitudinally and 
also rotated from a point intermediate of its 
ends. The tube 5 is made discontinuous at the 
operating point, the ends being held in a sta 
tionary bridge 19. Forming a continuation of 
the tube 5 between its two adjacent ends is a 
sleeve 20, which is mounted at its ends in the 
bridge so as to be rotatable about its own axis. 
The transmission member extends through the 
sleeve and can be clamped between a radial web 
21 projecting from a short tubular handle 22 
surrounding the sleeve, and a diametrically op 
posite radial web 23, which can be tightened or 
loosened by means of a set screw 24 projecting 
from the handle 22. The clamping parts 21, 
23 extend through slots 25, 26 in the sleeve So 
that by reciprocating the handle 22 longitudi 
nally-longitudinal movement is given to the 
transmission member. Bearing against the 
sleeve are two linbs 27, 28 which, by means of 
a screw 29 projecting from the handle and a 
nut 30, can be tightened on to the sleeve thereby 
preventing longitudinal movement. By rotating 
the handle 22, however, the clamping parts to 
gether with the rotatable sleeve are rotated, 
thereby rotating the transmission member. 

Instead of forming the transmission member 
of circular cross-section, it may be made of 
other cross-section according to the purpose to 
which it is to be applied. 

In Figs. 12 and 13, a, power transmission mem 
ber comprises a flexible core composed of wires 
1, over which is wound an inner layer 2 of wires 
of circular cross-section. The transmission 
member also comprises spacing wires 3 of circu 
lar cross-section with a projecting helix 3 (as 
in Figs. 1 and 2). This form is suitable for 
meshing with spur wheels. 

In Figs. 14 and 15, a power transmission mem 
ber comprises a flexible core 1-2 composed of 
wires of circular cross-section, and an outer 
layer 3 of wire of square cross-section, the wire 
of the outer layer being looped at 3X to form 
spaced projecting teeth at one side of the trans 
mission member. The transmission member is 
encased in a guide tube 5x of elongated cross 
section. 

In Figs. 16 and 17, a, power transmission mem 
ber comprises two flexible cores 1-2 composed 
of wires of circular cross-section, and an outer 
layer 3 of wire of square cross-section, the wire 
of the outer layer being looped at 3X to form 
spaced projecting teeth at opposite sides of the 
transmission member. The transmission mem 
ber is encased in a guide tube 5X of elongated 
cross-section. In this case two superposed lay 
ers 2 are shown. 

For the purpose of further reducing friction 
of the transmission member in the guide tube, 
ball bearings may be arranged to support the 
transmission member. 

In Fig. 18, a power transmission member 
comprises a flexible core 1-2 of wires of circu 
lar cross-section, and an Outer layer formed by 
a spacing helix 3 of metal strip of curved cross 
section alternating with a helix 3x of wire form 
ing a projecting screw thread (as in Fig. 8). 
The transmission member is encased in a guide 
tube. 5. The spacing strip is formed with holes 
to serve as a cage for locating balls 31, which 
act as bearings between the core and the tube. 
In Fig. 19, a power transmission member 

1988,962 
comprises a flexible core 1-2 of wires of circul 
lar cross-section, and an outer layer formed by 
spacing helices of two wires 3, and a helix 3 
of metal strip of channel cross-section forming 
a screw thread. The transmission member is 
encased in a guide tube 5. The helix 3X is 
formed with holes to serve as a cage for locat 
ing balls 31 which act as bearings between the 
wires 3 and the tube. The helix 3X is located by 
having its edges fitting in between adjacent 
turns of the wires 3. 

In Fig. 20, a power transmission member com: 
prises a flexible core 1-2 of wires of circular 
CrOSS-Section, and an Outer layer formed by a 
Spacing helix 3 of metal strip alternating with a 
helix 3X of wire forming a projecting screw 
thread (as in Fig. 8). The transmission member 
is encased in a guide tube 5. A nut or the equiv 
alent is formed on the tube by a sleeve 32, 
which Surrounds the tube and serves to retain in 
position balls 33 which project through holes in 
the tube and mesh with the projecting screw 
thread, so that rotation of the flexible core 
causes the latter to move longitudinally. 
In Fig. 21, a power transmission member com 

prises a flexible core composed of wires over 
which are wound two superimposed inner layers 
2 of closely coiled Wires Wound in opposite direc 
tions. The transmission member also comprises 
an Outer layer of four Wires, three of the wires 
3 which serve as spacing means, being of smaller 
diameter than the fourth 3X which forms a 
projecting Screw thread. The transmission 
member is encased in a tube 5, which is bell 
mouthed at the end. The transmission member 
is Secured at the end to a cylindrical operating 
fitting 34. The end fitting is bored axially to 
different diameters so as to provide shoulders as 
shown. The layers 2, 3 of the transmission 
member are stripped off to a complementary 
stepped formation so that the ends of the layers 
abut against the shoulders. The centre wires 1 
extend through the end fitting, and at the ex 
tremity of the end fitting remote from the tube, 
these wires are splayed out and Sweated as 
shown at 34. This arrangement is suitable 
where the transmission member is used for 
transmitting rotary movement. Radial holes 35 
are formed in the end fitting for solder to be 
run in. The inner extremity of the end fitting 
is cut with a helical slot 36, and the projecting 
screw thread 3X is engaged with the slot by 
inserting the transmission member into the end 
fitting by a screwing action. The extremities of 
the centre wires are splayed and sweated at 37. 
The part 36 is also sweated to the part 3x. 

In Fig. 22, a power transmission member 
comprises a flexible core i of wires, and spacing 
means 3 with a projecting screw thread 3x. The 
transmission member is encased in a tube 5, and 
is Secured at the end to a cylindrical operating 
end fitting 38. In this arrangement, only the 
centre wires 1 extend through an axial bore in 
the end fitting, the wires being splayed out and 
sweated as at 37. In this case the layer 3, 3X 
is WOurid directly on the centre Wires 1. 

In Fig. 23, a power transmission member com 
prises a flexible core 1-2 of wires and spacing 
means 3 with a projecting screw thread 3X. The 
transmitting member is secured at the end to a 
cylindrical operating end fitting 39. The centre 
wires 1 are passed through an axial bore in the 
end fitting, which has two diametrical holes 
through it. Steel balls 40 are inserted into the 
holes, and a cylindrical sleeve 41 is passed over 
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the end fitting so as to cause the balls to bend transmission member may be of larger diameter 
position. The sleeve is located between the end 
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of the outer layer 3 of wires, which is stripped 
to form a shoulder, and a nut 42, which is 
screwed on to the end fitting. 

In Fig. 24 a power transmission member come 
prises a flexible core 1-2 of wires and spacing 
means 3 with a projecting Screw thread 3X. 
The transmission member is secured at the end 
to a cylindrical Operating end fitting 43. The 
Centre wires 1 are passed through an axial bore 
in the end fitting for a short distance, are then 
brought out to a groove along the surface, and 
are then passed through a second hole in the end 
fitting and out again as shown. A cylindrical 
sleeve 44 is passed over the end fitting and se 
cured in position by Screw threads 45. The cen 
tre wires 1 may be sweated to the end fitting 
before screwing the sleeve into position. 

In Fig. 25, a power transmission member com 
prises a flexible core 1-2 composed of a tube, 
formed by a helical metal strip 1 over which is 
Wound inner layers 2 of Wire. The transmis 
Sion member also comprises an Outer layer 3 of 
wires with a projecting helix or thread 3X. An 
axial hole 1X therefore extends through the cen 
tre of the core. The hollow core allows of the 
transmitting member being mounted on a rigid 
or flexible rod, or on a second power transmis 
Sion member for effecting a second control. The 
Second transmission member may be of any 
suitable form. 
A plurality of power transmission members 

may be encased Within the same tube so as to 
be movable together or separately. 
In FigS. 26 to 28, three power transmission 

members, each comprising a flexible core 1-2 
and spacing means 3 with a projecting screw 
thread 3X, are encased in a tube 5. Each trans 
mission member is Secured at One end to an end 
fitting or handle 46, which is guided in a sep 
arate hole through a guide plate 47, which is 
detachably Secured at 48 to a socket 49 slidably 
mounted on One end of the tube. Each trans 
mission member at the other end is secured to 
an end fitting 50 which extends through a sepa 
rate guide 51 in a socket 52, which is fixed on 
the tube 5. Each transmission member extends 
through a nut 53, which is Secured to the socket 
49 at 54. The SOcket 49 which slides on the tube 
is guided by a pin and slot connection 55. 
The Screw threads 3X On the three power 

transmission members inter-mesh with one an 
other, as shown in Figs. 26 and 27. Any One 
transmission member can be rotated relatively 
to the others, and the three transmission mem 
bers can be moved together longitudinally, thus 
providing, with three transmission members, 
four independent controls. The combination of 
the three power transmission members is adapt 
ed to transmit greater power than a single 
transmission member of the same size, and Such 
a composite transmission member formed of 
separate transmission members of standard size 
may be used where required, instead of employ 
ing a single transmission member of larger di 
ameter which would not also have the advan 
tage of providing four or more independent 
controls. 
There may be more than three transmission 

members, for example seven, in the same guide 
tube and the transmission members may be of 
different diameters, for example, the centre 

the centre wires 1 and secure the end fitting in than the outer ones. In Fig. 29, a power transmission member with 
spacing means 3 and a projecting screw thread 
3X is encased in an endless tube 5, which ex 
tends around two toothed wheels 56. Slots 57 
are cut in the tube to permit the teeth of the 
wheels to project into the tube and mesh with 
the screw thread 3X on the transmission member. 
The transmission member thus forms a band 
coupling the two wheels. The two ends of the 
transmission member abut against each other, 
but need not be joined together as in which ever 
direction one of the wheels is rotated to act as a 
driving member, the two ends of the transmis 
Sion member keep together. The ends may, 
however, be joined together to provide for in 
creased strength or against relative rotation 
about the axis of the transmission member. - 
The transmission member may be arranged to 

Operate a series of toothed wheels in succession. 
In Fig. 30 a power transmission member with 

Spacing means 3 and a projecting screw thread 
3X is encased in a guide tube 5, in proximity to 
five toothed wheels 58, 59, 60, 61, 62. Slots 63 
are cut in the tube to permit the teeth of the 
wheels to project into the tube and mesh with 
the Screw thread 3?× on the transmission mem 
ber. The transmission member is secured to a 
nose piece 64 at the inner end, and to a handle 
65 at the outer end, and is shown engaging with 
the first wheel 58. By pushing the handle fur 
ther into the tube the transmission member first 
rotates the wheel 58; then when it reaches the 
Wheel 59 this is brought into rotation and so on. 
When the transmission member meshes with all 
the wheels, they can be brought into action at 
the same time. 
The transmission member may be formed with 

the projecting screw thread 3X interrupted at 
parts, So as to leave gaps. If the transmission 
member in Fig. 30 Were so formed and the trans 
mission member extends throughout the tube, 
the wheels can be brought into operation in 
any predetermined order. Further, if the trans 
mission member and the tube are joined at their 
ends or made continuous, by driving the trans 
mission member by means of a toothed wheel, 
the movement of the Wheels engaging the inter 
rupted side of the Screw thread is repeated 
cyclically. 
In Fig. 31 a power transmission member com 

prises a flexible core 1-2 of Wires of circular 
cross-section, and an Outer layer 3 of five wires, 
four of the . Wires 3, which serve as spacing 
means, being of circular cross-section and of 
Smaller cross-section than the fourth wire 3x, 
which forms a projecting Screw thread and is of 
square cross-section. The Screw thread 3X is 
ground away at intervals, as at 66 to leave gaps 
as referred to in the previous paragraph. 
In Fig. 32, an endless power transmission 

member with spacing means 3 and projecting 
screw thread 3X is encased in an endless tube 5 
and meshes With tWO toothed. Wheels 56 mounted 
on fixed axes of rotation (as in Fig. 29). The 
screw thread 3X is ground away at intervals as at 
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66, and a contact member 67, mounted on the . 
tube, projects through a slot 68 in the tube into 
engagement with the transmission member. 
With this arrangement as the endless trans 
mission member is driven by rotating one of the 
toothed wheels at constant speed, the contact 
member 67 is intermittently operated at long 
and short intervals to close a Switch 69 for 

70 
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signalling or other purposes, such action forming 
an auxiliary to the gear action between the 
transmission member and the wheels. 
In Fig. 33, an endless power transmission 

5 member with spacing means 3 and a projecting 
screw thread:-3X is encased in an endless tube 
5 and meshed with a toothed wheel 56 on a fixed 
axis of rotation. The tube is bent to the form 
of a cam, and is slotted at 70 along its outer 

0 side.- A nut-like carriage 71 is slidably mounted 
on the tube, and extends through the slot into 
engagement with the helix 3X. An anti-fric 
tion wheel 72 is carried on the carriage and 
engages the inner face 73 of a loop at one end 

15 of a rocking lever 74, which can pivot and slide 
on a fixed fulcrum 75. In this arrangement, 
rotation of the wheel 56 drives the transmis 
sion member and traverses the carriage along 
the tube, so that the required cam motion is 

20 given to the lever 74 against the action of re 
silient or other means (not shown) tending to 
keep the lever 74 in its central position. 
In Fig. 34, a power transmission member with 

spacing means 3 and a projecting Screw thread 
25 3X is encased in a tube 5, which terminates in 

a bracket 75. The transmission member extends 
through a sleeve 76, and is Secured to a part 77 
of square cross-section, which permits the trans 
mission member-to slide axially but not to ro 

30 tate within the sleeve. The sleeve is rotatably 
mounted in the ends of the bracket, and is nor 
mally kept stationary by means of Serrations 
78 on the sleeve and the bracket, and a helical 
spring 79 acting between the sleeve and the 

35 -bracket. The sleeve is slotted at 80 to permit 
the helix 3X to mesh with a toothed quadrant 
81, which is pivoted about an axis 82 on lugs 
projecting from the sleeve. In this arrange 
ment, movement of the transmission member 

40 longitudinally rotates the quadrant about the 
axis 82, and rotation of the transmission men 
ber rotates the sleeve and quadrant about the 
axis of the sleeve. The arrangement is Suit 
able for the headlight 83 of a motor car, lon 

45 gitudinal movement of the transmission mem 
ber providing tipping of the headlight and ro 
tation of the transmission member providing 
lateral movement of the headlight in a plane at 
right angles to the axis of the sleeve. 
In Fig. 35, a power transmission member with 

spacing means 3 and a projecting Screw thread 
3X is Wrapped spirally around a conical former 
84 as on a fusee, and the former is non-rotat 
ably mounted on a Spindle 85, which can be ro 

5 tated by a pulley and belt 86, 87. A toothed 
wheel 88 is slidably but non-rotatably mounted 
on a Spindle 89 arranged parallel to a gen 
erating line of the former, so as to mesh with 
the Screw thread. The teeth of the wheel are 

O counter-Sunk in CrOSS-Section so that they can 
not Over-ride the Screw thread sideways. In 
this arrangement-rotation of the former causes 

50 

the wheel to slide along the spindle 89 and in 
So doing to rotate at varying speeds. 

In Fig. 36, a, first power transmission mem 
ber with Spacing means 3 and a projecting. 
helix 3X is encased in a tube 5, and a second 
power transmission member with an outer layer 
3 and a projecting helix 3X encased in a tube 

70 5 is arranged adjacent and at right angles 
thereto. At the point where the two tubes 5 
cross over one another, they are slotted to per 
mit the first ScreW thread 3X to mesh_With the 
second screw thread 3X. The first transmission 

75 member is Secured to a handle 90, and by mov 

65 
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ing this transmission member longitudinally, the 
first Screw thread co-acts with the second screw 
thread and causes longitudinal movement of 
the second transmission member. 
In FigS. 37 and 38, a straight power trans 

mission member with Spacing means 3 and a 
projecting Screw thread: 3X is encased in a 
straight tube 5 and secured to a handle 91 
and an endless power transmission member with 
Spacing means 3 and a projecting screw thread 
3X encased in an endless tube 5 and meshed 
With a toothed wheel 56 on a fixed axis is ar 
ranged adjacent to and in a plane at right 
angles to the straight transmission member. 
At the point where the two tubes 5 cross over 
One another, they are slotted to permit the two 
Screw threads 3X to mesh with one another. 
By moving the Straight transmission member 
longitudinally, the endless transmission member 
is caused to rotate the wheel, 

In FigS. 39, 40 and 41, a power transmission 
member comprises a flexible core of wires, over 
which is wound an outer layer 3 formed by a 
continuous Wire combined with projecting mem 
bers 92 in the form of discs. In constructing 
the transmission member, a disc is placed on the 
Core at regular intervals after every seventh 
helix of the wire 3 is wound on. The turns of 
the Wire 3 Serve as spacing means for the dises, 
which are held in position between adjacent 
turns. Each disc is prevented from rotation on 
the core by the wire 3, which engages a slot 93 
in the disc at the point where the wire inter 
Sects the plane of the disc. The use of an en 
casing tube is dispensed with by supporting the 
discs on a fixed guide rod 94, which can be 
mounted on any suitable structure by eyes 95 for 
ScreWS or nails. The discs are supported on the 
rod by the side parts of dovetail recesses 96 em 
bracing the guide rod. 
In Fig. 42, a power transmission member com 

prises a flexible core of wires over which is 
Wound an outer layer 3 formed by a continuous 
Wire with projecting loops 3x serving as teeth 
at intervals at one side (as in Fig. 14). The 
transmission member has one end secured to a 
toothed wheel 97, (serving as a driving handle 
or driven member) by means of a clamping 
device 98 and extends around the wheels so 
that the loops 3X engage pins 99 on one face 
of each wheel tooth with which the transmission 
member engages. The teeth of the wheel are 
counter-sunk in cross-section, as at 100, to lo 
cate the transmission member against sideway 
movement on the wheel, and both faces of the 
wheel teeth are engaged by the loops. This 
construction provides for secure locking of the 
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transmission member to the toothed wheel and 
avoids the use of guide plates. 
A power transmission member according to 

the present invention having spaced projecting 
helical parts, teeth or the like for use with a 
tube, rod or other guide member is of advantage 
in comparison with known forms of transmission 
member having closely coiled wire of one gauge 
at the Surface, inter alia-in reducing the bear 
ing friction between the transmission member 
and the guide tube or other part; in facilitating 
the helical parts of the like being used as gear 
Or raek teeth, as a screw, or as a worm to trans 
mit motion to or from a coacting wheel or other 
part; and in providing an adequate lubricating 
groove or channel. - - -- 

The construction of power transmission mem 
bers' employing wire wound under considerable 
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tension in helices according to this invention 
allows of Such members being easily and cheaply 
manufactured and provides rigidity of construc 
tion which prevents displacement of the parts 
during use whilst at the same time allowing 
flexibility of the member as a whole to be re 
tained. 

Further, owing to the transmission member 
being flexible, it can be used as a curved rack, 
screw or worm meshing with a gear-wheel, 
worm-wheel or the like to increase the number 
of teeth Or projections in use at a time and the 
power which can be transmitted, by Wrapping 
the transmission member partly around the 
gear-wheel or the like. 
What we claim and desire to Secure by Letters 

Patent of the United States of America is:- 
1. A force transmission system having a force 

transmitting cable composed of inner and outer 
layers of spirally wound wire, the outer layer 
including One Wire of larger size than the rest 
to form a spaced spiral rib, force transmitting 
and receiving members with means to engage 
said spiral rib whereby rotation of One member 
displaces the cable longitudinally which latter 
in turn rotates the other member. 

2. A power transmission system having a flexi 
ble transmission cable composed of inner and 
Outer Spirally Wound wire layers, the outer 
layer including One Wire of larger diameter than 
the rest to form a spaced spirally extending 
raised rib, rotatable toothed force transmitting 
and receiving members whose teeth engage said 
rib of the cable intermediate its ends, an end 
piece secured to One end of said cable, means 
associated with said end piece to prevent or 
allow rotary movement of the cable in addition 
to the longitudinal movement thereof, and a 
guide casing within which said cable moves. 

3. A power transmission System comprising a 
guide casing, a flexible cable movable both longi 

7 
tudinally and in a rotary direction within said 
casing, force transmitting means adapted to 
apply both of these movements to the cable, a 
driven device adapted to move around two dif 
ferent axes and including a toothed pivoted 
Sector, a Spaced spirally extending rib on Said 
cable produced by Winding two wires of different 
sizes thereon, said ribs constituting a rack to 
engage said toothed Sector and a Support for 
Said toothed Sector adapted to rotate in unison 
With the cable about the axis of one end thereof. 

4. A power transmission System comprising a 
guide Casing, a flexible cable within Said casing 
including a plurality of spirally wound wire 
layers, the outer layer thereof having two wires 
of different sizes to form a spaced spirally ex 
tending rib, means for transmitting forces to 
Said cable in the rotary and in the longitudinal 
directions, a squared portion at the driven end 
of the cable, a sleeve provided with a squared 
aperture engaging said Squared portion whereby 
the sleeve is driven rotatably by Said cable and 
can slide thereon, a pivot attached to Said sleeve 
to support the controlled member and a toothed 
sector associated with said controlled member 
and adapted to engage the Spiral rib on the cable 
whereby longitudinal movement of the cable 
causes movement of the controlled member 
about the pivot on the sleeve. 

5. A transmission System comprising a guide 
casing, a flexible cable movable within said cas 
ing and adapted for positive and negative longi 
tudinal movements, said cable comprising a 
plurality of layers of wires wound in opposite 
directions, the Outer layer including a wire of 
greater diameter than the others to form a heli 
cal radially extending rib for engagement by 
means wherewith to impart movement to and 
from the cable. 

WILLIAM EDWARD BARBER. 
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