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8 Claims.

This invention relates to mechanical devices
for operating a plurality of relatively moving
parts at different speeds along predetermined
-paths of different lengths. It finds its applica-
tion partly in means for closing or opening large
openings such as the exterior or partition doors
of large buildings, such as hangars, factories,
warehouses and the like, and wherein the doors
are formed of several sections moving on hori-
zontal or vertical tracks or guides, or are hinged
together or are arranged in combinations of
such construction. .

My invention contemplates the provision of
improved means for moving sections or com-
binations of sections of the character described
simultaneously and at different speeds so that
they will arrive simultaneously at their terminal
positions.

A further object of my invention is to provide
positive and direct means for moving sections
of the character mentioned from a common
source of power; also to provide means com-
prising one or several members differentially op-
erated for effecting the proper relative rate of
movement of the door sections. ‘

A still further object of my invention is to
provide adjustable attachments for connecting
the linear members employed by my invention
to the sections, independently of each other
whereby the sections may be quickly and ac-
curately adjusted relative to each other, and to
provide effective devices for slowing down or
stopping.the movement of the sections as they
approach their terminal positions or any inter-
mediate predetermined positions.

An apparatus embodying features of my -in-
vention is illustrated in the accompanying draw-
ings forming a part of this application in which

Figure 1 is an elevational view of a sectional
door with certain paris demoved to which my im-
proved operating system is applied;

Fig. 2 is a plan view of the door shown in Fig.
1, showing the positioning of the sheaves on the
door sections and frame and showing diagram-
. matically the arrangement of the cables for op-
erating the sections; .

Fig. 3 is a diagrammatic view of the door shown
in Figs. 1 and 2 with cables and sheaves shown
diagrammatically;

Fig. 4 is an end elevational view of the door
sections in closed position; )

Fig. 5 is a detailed view showing by way of ex-
ample a snubber and limit switch arrangement
which may be used in connection with a door
section;
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Fig. 6 is a detailed view showing an adjustable
anchor which may be used for applying tension -
to the cables; . _

PFig. 7 is a detailed view of a spring mounted
sheave which may be employed with my inven-
tion for maintaining tension on the cables;

Fig. 8 is a diagrammatic plan view showing my
invention applied to a four section door;

Fig. 9 is a similar diagrammatic view showing
my invention applied to a two section door;

Fig. 10 is a diagrammatic plan view of my in-
vention applied to a sectional door in which the
sections are hinged together; )

Fig. 11 is a diagrammatic elevational view of
the arrangement shown in Fig. 10;

Fig. 12 is a diagrammatic plan view showing a
further- modified form of my invention applied
to a sectional door in which the sections are
hinged together;

Fig. 13 is a diagrammatic elevational view
of the operating mechanism shown in Fig. 12;
and =

Fig. 14 is an elevational view of the doors op-
erated by the mechanism shown in Figs. 12

and 13.

Referring to the drawings, particularly Figs.
1 to 4, my invention is illustrated in connection
with a door opening by horizontal movement,
though it will be apparent that the same system
of operation may be applied to vertically mov-
ing door sections. Also I have illustrated my in-
vention as adapted to close one half of an open-
ing although it will be apparent that it may be
adapted for closing any part, or all of an open-
ing. Further I have shown my improved oper-
ating system as being placed on top of the door
sections whereas it may be as readily applied
to the bottom of the sections.

In the embodiment illustrated in Figs. 1 to 4
the door comprises the sections 10, {1, and 12
of equal width, which are preferably mounted
outside the building with which they are asso-
ciated. They are upright and parallel and are
transversely off set with respect to each other,
so that they are movable relative to each other
across the opening.  When in- closed positions
the sections are relatively extended to form a
closure substantially as wide as the sum of the
widths of the sections with the adjacent edges
overlapping. In open position the sections are
side by side with their corresponding ends in -
substantial alignment, as seen in the dotted posi-
tion in Fig. 2. Each of the door sections is pro-
vided at its bottom with rollers or wheels (3

which support_the door sections and are mov-




2
able over tracks 14 in a floor 16. Each door sec-
tion is provided at its top with rollers 11, en-
gaging between guides 18, which are supported
by a suitable frame work 19, which frame work
may in turn be supported in any suitable man-
ner (not shown). The front part of the girder
19 and guides 18 are not shown in Fig. 1 for the
sake of clarity.

In order to move the door sections {0, 11, and
12.to open or closed position, I provide a drum
or hoist H and linear members such as cables
21, 22, 23, 24, and 25. The cable 2! is attached
to the drum H and passes over a fixed sheave
27 located to the left of the open position of the

door section I8 as viewed in Figs. 1 and 2. The

cable 22 is connected to the drum H and passes
around a fixed sheave 28 positioned beyond the
opposite extreme limit of travel of the section
{0, and thence to the door section {0. Tt will be

seen that with this arrangement, the door sec- .

tion 18, upon rotation of the drum H, will be
moved to open or closed position, depending
upon the direction of rotation, one of the cables
21 or 22 being wound on to the drum H and the
other being paid off. It will also be seen that
the door section 10, under such circumstances,
will travel at the same speed as the cable which
is moving it.

The door section 1 is operated in an opening
direction by the cables 23 attached to and wound
upon the drum H. The cable 23 passes from the
drum around a fixed sheave 29, thence to a float-
ing sheave 3i, mounted on the door section I
thence to a fixed sheave 22, and thenece to a fixed
sheave 33, and back to the door section {2, where
it is attached fo an anchor 34, Cable 24 passes
from the drum H to a fixed sheave 36; thence to a
fixed guide sheave 37; thence over g guide sheave
38, to a floating sheave 39, mounted on the door
section {2; thence to a fixed sheave 41, and back
to be attached to the door section 12, at an
anchor 42,

The cable 25 is secured to a fixed anchor 43,
‘and passes from the anchor 43 to a floating sheave

44, mounted on the door section 12; thence back

10
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arrive at their fully cpen or fully closed positions
simultaneously.

Thus, it can be readily seen that in both direc-
tions of movement, the apparatus described in-
sures a positive motion of the different sections
ab speeds proportional to the lengths of travel
of the different sections, which are respectively:
one panel length for section 12, two panel lengths
for section i, three panel lengths for section 10,
the motion of the whole system being insured by
the drum H, or several drums (not shown) hav-
ing the same diameter and the same speed. The
drum H may be driven by any suitable means such

© as by an electric motor M which is preferably

30

40

and around a fixed sheave 46, and thence to a

fixed sheave 471 to the door section I1 where it is
attached to an anchor 48. It thus acts to move
section 12 toward starting position and section {1

toward extended position, the latter moving at all &

times at twice the rate of the former due to the
two pulling units on section 12 and one pulling
unit on section 11.

The three cables 23, 24, and 25 provide for the

opening and closing of the door sections Il and *

12, The cable 24, winding on the drum I, insures
the closing of section {2, and passing of the
cable 24 over the stationary sheaves 36 and 41,
and the floating sheave 39, on the door section
12, insures that said section will travel at one
thlrd the speed of section 10, which travels at the
same speed as that of tne cables 21 and 22 which
actuate it.

Section 11 is actuated in a closmg direction
from section 12 through intermediate cable 25.
It will be seen that cable 25 is connected to the
fixed anchor 43, and is reeved around the floating
sheave 44 to pass thence to the section | {, by way
of the fixed sheaves 46 and 47. This causes sec-
tion 11 to move at twice the speed of section 12,
or two thirds the speed of section 0. The cables
23 and 25, cooperating together, insure the simul-
taneous movement of sections {1 and 12, at speeds

equal to two thirds and one third the speed of .

section 10, respectively. The sections will thus

65

connected to the drum by means of a speed re-
ducer 51,

At the end of their movement, the docr sections
may be stopped by any suitable means, such as by
manually cutting off the power supply of the
motor M. Preferably, adjustable stoppers for in- .
stance, electrical limit switches automatically
acting on the power supply, can be placed at the
ends of the path of each section. Moreover, as the
positive simultaneous movement of all the sec-
tions is insured, the stoppers can be placed at the
ends of the path of one section only. Preferably,
this section will be chosen to be section 13 which
has the greatest travel, and thus insures more
brecision in the stopping of the whole system be-
cause, for a given displacement of section 19, the
displacements of sections {1 and 12, are, respec-
tively, two-thirds and one-third. - Thus, the errors
decrease by using section 10, and would increase
if sections {1 or 12 were used. Also with limit
switches controlled by section 10, if the cables
should stretch, the inaccuracies in positions of
sections 11 and 12 are smaller than those of sec-
tion 10; whereas if sections {1 or 12 should com-
mand the positions of the whole system. the in-
accuracies would be greater.

A typical example of a combined .snubber and
limit switch arrangement is shown in -Fig. 5.
Mounted on a suitable stationary part adjacent
the door section I8 at each side near the top,
is a cylinder 52 in which is mounted a piston 53.
which is biased to its outward positien by means
of a spring 54. . As both snubber and limit de-
vices are the same in construction, only one will
be described. -A bumper element 56, on the outer
end of the piston, is adapted to engage with the
door section 10, near the end of its travel. This
causes the piston 53 to move inwaidly, compress-
ing the spring 84, and also compressing the air
ahead of the piston, and gradually brings the
door section to rest. A bracket §8 is provided
on the stationary frame structure of the door and
pivotally mounted on the bracket is an arm 53
carrying a roller 69, which is engaged by a wedge
shaped track 61 on the door section 10 as it ap-
proaches the limit of its travel.. The outer end
of the arm 39 carries a contact member 62 which
is mormally engaged with a contact 63, thus clos-
ing a circuit 64, controlling the motor M. When
the roller 69 is engaged by the track §1, the arm
58 rotates counterclockwise on its pivot, thus
breaking the motor cortrolling circuit. It will be
understood that thie construction shown in Fig. 5
is merely illustrative, and many other means for
slowing down and stopping any or all of the door
sections will readily suggest themselves to those
skilled in the art.

In order to provide for the stretching of the
operating cables, all the anchors heretofore de-
scribed should be of the adjustable type and pre~
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formed cables are preferably used. For example,

in Fig. 6, I show the cable 23 as anchored by means

of an adjustable eyebolt 66 mounted in a bracket
61.  The adjustment of the anchors compensates
for the stretching of the cables and positions the
sections accurately to their theoretical end loca~
tions. While I have shown the cables as ending
at and attached to the winding and unwinding
drum H, it will be obvious that the cables 2{ and
22 may be connected end to end into a single cable,
and also the cables 23 and 24 may be connected
end to end into a single cable, making several
turns on the drum and taking by friction the
power imparted to the drum. In such case, the

cables must-all be under tension in order to in-

sure the requisite friction. In order to obtain
such result, each part of the cable winding on the
drum must pass through a tension device. For in-
stance, the cables may be put in tension by means
of a spring 88 surrcunding an anchor bolt 69
passing through one of the brackets §7 and hold-
ing a sheave such as 36 in place as shown in Hig. 7.

The arrangements shown in Figs. 1 to 4 can be
applied to two-section doors by merely omitting
the equipment related with the operation of sec-
tion 9. With the arrangements shown in Figs.
1. 2, and 4 it can be readily seen that, assuming
the resistance to movement of each section is the
same for all sections, the tension in all the cables
is substantially the same. - Also, it can be seen
that the winding or unwinding of all the cables
on the drum is at the same rate. If different
drums should be used, all drums should be of the
same diameter, and be driven at the same speed
from the same power. ‘

Pig. 8 represents in the same diagrammatic way
‘as Fig, 3. the operating system of a door compris-
ing four sections numbered 130, {31, 132, and 132,
The sections 130 and 133 are operated together
by means of power cables 134 and 135, and in-
termediate cable #36. The sections 131 and 132
are operated together by means of power cables
{37 and 138 and intermediate cable 138,

" A fifth section could be added to the arrange-
ment shown in Fig. 8, which would operate in-
" dependently in the same way as section #0 in Fig.

3. The cables operating such a fifth section would -

wind on the drum H at s speed which would in-
sure its proper movement relative to the other
sections.  Assuming 1, 2, 3, 4 the relative speeds
of sections §33, 182, 131, 130, respectively, the
speeds of the cables on the drum.for-the fifth
section would be 5. All the speed and power
characteristics of the scheme shown.in Fig. 3 are
similar to that shown in Fig. 8. ‘

The intermediate cable {36: operating sections
130 and 133, terminates at a fixed anchor. 141,
and at a floating anchor i4fq, on section 130. It
is reeved on stationary sheaves {41, 183, {44, and
{46, and on floating sheaves 145 and. 47 on sec-
tion 133. Cable 134 ends at an anchor {4fb on
section (33, and is wound at the other end on the
drum . 148. It is reeved on stationary sheaves
148, 150, 151, and 152. It is wound on floating
sheave 183, mounted on section {33, and on float-
ing sheave (83, mounted on section 130. Cable
§35 ends on a floating anchor t4ic, on section 133,
and is reeved on stationary sheaves 154, 156,-and
{58; and on floating sheaves 155, and {57, mount-
ed on section 133.

Intermediate cable 129 has one end secured to
‘g fixed anchor (4id, and the other to a floating
anchor i4ie, on section 132; and is reeved on
stationary sheaves 158, 161, and 162, and on float~
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ing sheaves 160 and 163, mounted on sections 132
and (31, respectively. Cable 137 is wound on the
drum 140, and ends on anchor {41, on section (31,
and is reeved on stationary sheaves {64, 166, and
167; and on floating sheaves 165 and {68 mounted
on sections 132 and 131, respectively. Cable (28
is wound on the drum 148, and ends on anchor
141y, on section 121, and is reeved on stationary
sheaves 110, 112, {14, and (15; and on floating
sheaves {71 and 173 mounted on section [32.

As seen from the examples shown in Fig.'3 and
in Fig. 8, the speed of winding in the cables, when
an even number of sections is used, is equal to
the speed of the next section of odd rank, as sec-
tion 10 in Fig. 3, or as the fifth section not reépre-
sented in Fig. 8. Fig. 9 represents an arrange-
ment for two sections only, {18 and {77. In this
arrangement, the speed of winding on drum {78
is the same as the rate of movement of section

116, which' is moved toward its starting position

by the cable 1718, winding on the drum and con-~ |
nected to section 176 at 182. Section {77 is ac-
tuated by cable 180, winding on drum 178. Cable
i80.is reeved on a fixed sheave i85, and on float-
ing sheave 164, mounted on section {17, and ends
at s fixed anchor 183. The sections 17€ and {77

_ are connected together by a cable {8{, ending on
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an anchor 188 fixed to section {78, reeved on fixed
sheaves {87 and {88, and on floating sheave 189,
fixed %o section 117, and ending at a fixed anchor
186c. In contrast to the arrangements hereto-
fore described, cable 181 is not submitted to the
same tension as the cables 179 and 188.

All the arrangements indicated ahove can be

5 'used for folding doors of the type represented in

Figs. 10 and 11, If these schemes are used with-
out any change, one of the folding elements must
be half the width of the other elements, and must
be hinged. Comparing Fig. 10 to Fig. 9. it will be
seen that sections 190 and 191 there shown cor-
responds exactly to sections 178 and {17, but that
there must be added a hinged section 182, which
is half the width of 180 and 191. All the sheaves,
ropes, drums and anchors are identical to those
of Fig. 9 and are numbered alike. Sections {190
and 191 are provided with guide rollers 18, located
at top center while section 192 is provided with
pivots Tf located at the top and bottom adjacent
the edge of the opening.

Figs., 12 and 13 represent a folding door in
which all the folding sections have the same
width.. They are numbered 23, 94, and 95. It
may be seen that the displacements of their cen-
ters ‘are respectively equal to 2% sections, 1%
sections, and 1% section, i. e. they are proportional
to the numbers 5, 3, and 1. Due to the odd num-
ber of sections represented in Fig. 12 the middle
section 94 is moved separately at half the speed
of the drum winding by means of the two cables
86 and 97 reeved on sheaves: 102, and 183 on the
section 94, and on the stationary sheave 185,
These. cables 96 and 97 end at anchors {84 and
i86. In operation, they transmit a tension equal
to half the tension of all the other cables 88, 99;
and 160. This peculiarity exists only in case of
an odd number of sections. Where there gre an
even number of sections, all cables transmit equal
tension.

The two sections $3 and 95 are operated simul-
tdneously in the same manner as the pairs of
sections shown in Figs. 4, 8, and 9. The power
cable 100 operates section 95 alone, constituting
a six-unit line reeved on stationary sheaves {2
and 123, and on floating sheaves 128, 122, and
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124, mounted on section 85, and ends at station-
ary anchor 12§, Cable 88 from drum 10, i
‘reeved on stationary sheaves 187 and 109, and
on floating sheave 108, mounted on section 93,
thus operating said section. It is then reeved
on sheaves (1) and 112 on section 95, and on
stationary sheave {i{, thus operating said sec-
tion, and ends at stationary anchor 113. The in-
termediate cable 89 ends at anchors {14 and {9,
fixed to sections 23 and 83, respectively, and is
reeved on stationary sheaves 1§ and {18, and
on sheaves (15 and {17, on section 95 thus insur-
ing the ratio of 5 to 1 between the speeds of sec-
tions 93 and 95.

In all the grrangements herein illustrated and
deseribed, it will be seen that I have applied a sim-
ple cable and pulley combination to a plurality
of movable sections in which I have provided
that number of pulling cable units to each sec-

tion for each direction of movement, which rep- 2

resents its rate of movement compared with other
associated sections. For example in Fig. 3, com-~
prising three sections, section 10 is moved inde-
pendently in each direction by a single cable unit
at the same rate of movement as the cable is
wound on the drum H. Section {2 being actu-
ated by cable 24 passing from the drum H around
sheaves 41 and 38 and anchored to floating an-
chor 42 is acted upon by three cable pulling units
and thus moves at only one third the rate of sec-
tion 18, An inspection of the arrangement of in-
termediate cable 25, shows at once that it sup-
plies two cable pulling units to section 12 and
only one to section {1, thus effecting movement of

section {1 toward extended position at a rate one «

half that of section 12. Cable 23 passing from
the drum around floating sheave 31 on section i1,
moves the section back toward starting position
at a rate of movement one half that of section {8,
or twice that of section 12. The sections are all
thus actuated by cable pulling units correspond-
ing in number to the relative rates of movement
of the sections.

From the foregoing it will be apparent that I
have devised an improved operating system for
moving simultaneously a plurality of massive sec-
tions from a common starting position to various
extended positions, and back again, at speeds pro-
portional to their respective extended positions
as compared to their initial or starting positions.
It will further be apparent that my improved
system involves a minimum of mechanism and
is simple of design and reliable in operation.

While I have shown my invention in several
forms, it will be obvious to those gkilled in the
art that it is not so limited, but is susceptible
of various other changes and modifications, with-
out departing from the spirit thereof, and I de-
sire, therefore, that only such limitations shall
be placed thereupon as are specifically set forth
in the appended claims.

What I claim is:

1. In an apparatus of the character described,
a plurality of movable sections having a com-
mon starting position and extended positions to
form a closure equal substantially to the sum of
the widths of the sections, a fixedly mounted
operating drum of constant diameter, a system
of actuating cables wound on the drum and con-
nected to the sections, a system of fixed Shea,ves
and floating sheaves mounted on the sections
around which said cables are passed and disposed
to afford to each section a number of cable
pulling units .corresponding to the rate of move-
mens of said section relative to its associated sec~
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tions, whereby when the drum -is rotated in one
direction the cables effect simultaneous move-
ments of said sections toward their extended po-
sitions at rates of movement proportional to the
respective distances from said extended positions
to their starting positions, and a similar system
of cables and sheaves similarly mounted to ef-
fect simultaneous movement of said sections at
similar rates toward their starting positions.

2. In apparatus of the character described, a
pair of sections movable along parallel tracks
having a common starting position and extended
positions to form a closure equal substantially to
the sum of the widths of the sections, a fixedly
mounted operating drum of constant diameter,
a system of cables wound on the drum and con-
nected to the sections, and a system of fixed
sheaves and floating sheaves mounted on the sec-
tions around which said cables are passed and
disposed to afford to each section a number of cable
pulling units corresponding to the rate of move-
ment of said section relative to its associated
sections, whereby when the drum is rotated in
one direction one of the sections moves at twice
the rate of the other to assume an extended
position beyond the other section, and a similar
system of fixed sheaves and floating sheaves
mounted on the sections ground which said cables
are passed and similarly disposed to move said
sections toward starting position so that the
Tarthest extended section moves toward the start-
ing position at a rate of movement twice that
of the other section, and both sections arrive at
the starfing position substantially simultaneously.

3. In apparatus of the character described, a
pair of movable sections having a common start-
ing position and extended positions adapted to
form a closure equal substantially to the sum of
the widths of the sections, g fizedly mounted
power operated drum of constant diameter, a
cable wound on the drum and connected directly
to the section having the longer travel and adapt-
ed to move said section from extended to start-
ing position, a fixed positioned sheave and an
anchor located beyond the limit of advancing
travel of the section having the shorter travel,
a floating sheave mounted on the section having
the shorter travel, a cable wound on the drum

and reeved around both of said sheaves and con-

nected to the anchor to effect movement of said
section having the shorter travel toward extended
position at a rate one half that of its actuating
cable, a fixed position sheave located beyond the
section having the longer travel, a fixed posi-
tioned sheave and'an anchor mounted beyond
the limit of retracting travel of the section having
the shorter travel, a second floating sheave
mounted on the section having the shorter travel,
and an intermediate cable connected directly to
the section having the longer travel and to the
last mentioned anchor and reeved around said
last mentioned sheaves to effect simultaneous
relative movement of said sections at rates pro-
portional to their respective travels from starting
to extended positions.

4. In apparatus of the character described, a
trio of movable sections having a common start-
ing position and extended positions to form a
closure equal substantially to the sum of the
widths of the sections, a fixedly mounted power
operated drum of constant diameter, a fixed po-
sitioned sheave located beyond the limit of travel
of the section having the longest travel, a cable
wound on the drum and passing around said fixed
postioned sheave to connect to said section and
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move it toward extended position, a second cable
wound on the drum and connected directly to
said section to move it toward starting position,

. & floating sheave on the section having interme-

diate travel on the side toward starting position,
a, third cable wound on the drum and reeved
around said floating sheave to move said section
toward starting position, a fixed sheave beyond
the extended position of the section having the
shortest travel around which said third cable is
passed, an anchor on said section having the
shortest travel on the side toward extended posi-
tion to which said third cable is secured, a fourth
cable wound on the drum, a fixed positioned
sheave around which said fourth cable is passed
and located beyond the extended position of the
section having the shortest travel, a floating
sheave on the section having the shortest travel
on the side towards its extended position around

which said fourth cable is passed, a second fixed :

10

positioned sheave associated with the section hav- |

ing the shortest travel around which said fourth
cable is'passed, an anchor on said latter section
to which said fourth cable. is secured, an anchor

adjacent the starting position of the section hav- :

ing the shortest travel, a fifth cable secured to
said anchor, a floating sheave on the section hav-
ing the shortest travel on the side adjacent start-
ing position around which said fifth cable is

passed, a fixed positioned sheave beyond the ex- .

tended position of the section having the interme-
diate travel around which said fifth cable is passed,
and an anchor on said section having intermedi-
ate travel on the side toward extended position to
which said fifth cable is secured to effect move-
ment toward extended pesition of the section hav-

B

centrally at the top of each of the first men-
tioned movable sections, guide means cooperating
with the rollers to constrain movement of the
sections laterally, and supporting rollers at the
bottom of each of said first mentioned movable
sections.

6. Apparatus as defined in claim 4 in combi-
nation with combined snubber and movement lim-
iting means associated with the section having
the longest travel to prevent overtravel of all the
sections, _

7. In a door operating system embodying a door
comprising a plurality of movable sections hav-
ing a common starting point and extended po-
sitions to form a closure equal substantially to the
sum of the widths of the sections, a cable for
each of the sections to move it toward extended
position, another cable for each of the sections
to move it toward starting position, a fixedly
mounted operating drum of constant diameter
on which the actuating cables are wound, and a
system of fixed sheaves and sheaves mounted on
the respective sections around which the actu-

* ating cables pass and providing cable pulling

ing intermediate travel and movement of the sec~ .

tion having shortest travel toward starting posi-
tion when the drum is rotated to cause move-
ment of the other sectiong in corresponding di-
rections. -

5. Apparatus as defineéd in claim 3 in which the
movable sections are mounted to move horizon-~
tally and are hinged together along adjacent ver-
tical edges, a third section hinged to the mov-
able section having the shorter travel on the side
. toward starting position, a guide roller mounted
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units for both directions on the respective sec-
tions proportional to the relative travel of each .
from starting to extended position. ;

8. A door operating system as set forth in claim
7 including a trio of movable sections with an in-
termediate cable cooperating between the section
having intermediate travel and the section hav-
ing the shortest travel, and adapted to move the
section having intermediate travel toward ex-
tended position and the section having shortest
travel toward starting position, an anchor adja-
cent the starting position of the section having
the shortest travel to which said cable is at-
tached, a floating sheave on the section having
the shortest travel towards the side nearest start-
ing position, and a fixed sheave beyond the limit
of travel toward extended position of the section
having intermediate travel whereby said inter-.
mediate cable effects movements of said sections
at rates proportional to the length of travel of
each from starting to extended position.
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