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SUMMARY

The objective of this project was to investigate current methods of
helicopter res_llx_gply of small arms ammunition and to gevelop alternative airdrop
tachniques. e maximum load range was set at 500 Ib. The goais were io
decrease drop zone litter and rigging time and to increase troop/aircraft
survivability and the accuracy of delivery.

To meet these requirements, a system was developed that used a commercial
item called the Sky Genie® as the central piece of hardware. This device
works similar to a rappelling device in that it uses the friction of rope on
metai to control descent. he difference in this concept is that the Sky
Genie is attached to the helicopter and the rope is attached to the load.
The load is allowed to fall without user input and accelerates at a uniform and

resci rate. When it impacts, the helicopter pulls away and any remaining rope
alls to the ground with the load.

Both functional and operational tests were performed. Functional tests
were conducted to determine the characieristics of the device, such as maximum
force on the mounting position, velocity profiles, and operating ranges
(maximum and minimum amounts of control that can be placed on a load). These
tests were instrumented and performed from a fixed height of 65 ft. The
non-instrumented operational tests_involved lowering six cases of 5.56mm
ammunition filled with sand from a UH-60 helicopter trom altitudes of 100, 75,
and 40 ft.

Based on these tests, it was concluded that the Sky Genie represents
an effective, predictable means of delivering up to 500-lb payloads with no
user input from a height of up to 100 ft. is hands-off approach, once the
load leaves the helicopter, results in a significant reduction in payload
descent time. This translates into improved troop/aircraft survivability.
These system characteristics commend the Sky Genie for use as a replacement
for the present 500-ib cargo and personnel lowering device in the delivery of
small arms ammunition.

Sky Genie® is a registered trade name of Descent Control Incorporated,
Fort Smith, Arkansas. Citation of trade names in this report does not
constitute an official endorsement or approval of the use of such items.




EVALUATION OF AN ALTERNATIVE ROTORCRAFT
CARGO LOWERING DEVICE FOR THE DELIVERY
OF 500-LB AMMUNITION LOADS

INTRODUCTION

Bac n

Presently, there are many methods to deliver ammunition by helicopter.
The four groups which almost all methods fall into are 1) airdrop using
parachutes, 2) sling loading wnderneath aircraft, 3) landing and unloading, and
4) using a cargo and personnel lowering device. Each of these techniques have
very distinct advantages. Parachute airdrop allows the craft to stay out of
the range of small arms fire and can deliver up to 500-Ib in a door bundle
configuration. Sling loading is very useful for heavy and bulky loads because
a helicopter can generally carry more weight externally than internally,
however, this decreases the performance of the aircraft. Sling loading will
not be addressed further in this report because the weight ranges exceed the
range of interest for this project. Landing and unloading is certainly the
easlest fo1 small items in a secure area.

The two categories of parachute delivery are high velocitg and low
velocity. In a high velocity airdrop, the load impacts the ground between 70
and 90 %sec; the impact speed in low velocity airdrop is approximately 28
ft/sec. ere are variations that can be made when using parachute delivery.
Changing the parachute type is the main method used to achieve variations based
on the load weight, drop zone condition, desirable aircraft height, and
desirable impact velocity. One of the more common parachutes usef for low
velocity is the T-10 personnel parachute.

However, each of the above methods has its shortcomings. Loads airdropped
by parachute cannot be delivered with pinpoint accuracy. The helicopter must
be sufficiently high to allow parachute deployment; this increases its
vulnerability to surface-to-air missiles but does afford a measure of
protection from small arms fire. Unofficially, high velocity airdrop can be
accomplished from altitudes as low as 300 ft. Airdrops are usually made in
clearings; this increases the vulnerability of ground troops that must retrieve
the supplies. Other Eoints of consideration are the ccst and time associated
with packing the parachute and rigging the loads.

Airdrops can be performed over wooded areas, but there is a problem with
the parachute getting caught in the trees. This could stop the load from
reaching the ground. One method used to alleviate this problem is increasing
the length of the parachute risers. However, this method does not help
retrieve the chute from the trees. If concealment of the ground troops 1s
important, the parachute must be recovered and hidden. This operation could be
very difficult and, at the very least, time-consuming.

Landing and unloading is a reaconable method for delivery to a secure
area. However, when flying into a hostile landing zone, the time required to




“ hover, descend, unload, and then gain altitude and speed leaves the aircraft
very vulnerable to enemy attack. This operation must occur in a clearing,
which requires the ammunition to be carried away for distribution under
extremely adverse conditions.

The 500-1b cargo and personnel lowering device oeing used today, as
described in TM10-1670-251-12, "Operator and Organizaiicnal Maintenance Manual
Including Repair Parts and Special Tools List, Lowering Device, Cargo and
Personnel, 500-1b Capacity" (FSN 1670-999-0758), is similar to the item that
will be proposed in this report. The current item is used by looping a rope
through a device that controls the descent of the load by friction (Figure 1).
The friction is controlied by the number of loops and the force applied to the
rope being fed into the device by a soldier in the helicopter. Loads exceeding
300 1b are not to be allowed to descend faster than 8 ft/sec when using this
lowering device, as noted in the above-mentioned technical manual.

Objectiv.

This project was initiated to 1) investigate present methods of helicopier
resupp:y for light infantry rifle companies, special forces, and similar quick
strike forces that require resupply of small arms ammunition; and 2) develop
alternate airdrop iechniques. Maximum load weight was set at 500 lb. With
this limit, up to six cases of small arms ammunition can be delivered. This
concept is also in line with present weight limits for deor bundles airdropped
using an A7 sling.

Improvements over present systems were sought in the areas of drop zone
litter, rigging time, aircraft survivability, troo surivivability and
concealment, cost, ease of operation, load survivability, accuracy of drop,

Lk ad
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After initially exploring a variety of possibilities, the decision was
made to concentrate this analysis on a commercial item called the Sky Genie
(Figure 2). As shown on the left in the figure, this lowering device consists
of a center shaft with eyelets on each end, around which the rope is wound.
After setting the Sky Cenie, a cvlindrical metal cover is placed over the
rope and shaft to fprevcnt the rope from slipﬁ)ing oft the shatt. "tms cuver 1s
secured to the shaft by means of a bullet catch and thumb nut as shown on the
right in the figure. Through use of the Sky Genie, the speed of descent is
controlled by the friction created between the rope and shaft. Thus, the speed
of descent depends on the number of turns around the shaft and the distance to
ground level. Therefore, the number of turns used is determined by the payload
weight and desired rate of descent.

Approach

A series of functional and operational tests were performed on the Sky
Genie lowering device in order to determine the item’s suitability for
application in the rotorcraft delivery of ammunition. Functional performance
tests, conducted under controlled conditions, were first performed to
establish the energy-dissipating characteristics of the device. Operational
tests were then conducted from a UH-60A Black Hawk helicopter to check system
performance under actual conditions and identify potential hardware/procedural
preblems.
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Figure 1. 500-Ib Cargo and Personnel Lowering Device.

Figure 2. Sky Genie Descent Control Device,



CONCEPT DESCRIPTION

The concept system developed for this project consists of seven parts:
the lowering device, rope, A7-A sling, rollers, energy absorber, rope bag, and
manportable harnesses. These individual parts make up the complete concept.
However, not all of the parts are necessary for system operation. The
necessary items include the lowering device, rope, A7-A sling, and rope bag.
The other items are optional and enﬁance the effectiveness of the system under
certain conditions.

Lowering Device

As previously noted, the lowering device proposed for use in this system
is a commercial item known as the Sky Genie. This is a descent centrol
item designed for lowering personnel in much the same way rappelling devices
work. This item was innovative enough to be awarded a patent on 10 May 1966,
Number 3,250,515 (Appendix A). is item is more easily adjusted than the
cargo and personnel lowering device because the ends of the rope need not be
free and fed through slots but simply wrapped around a cylinder, which controls
the "hands off" acceleration. Tiie payload descends at slightly less than 1-g
constant acceleration. Also, the way the item is used as part of a descent
system makes it safer for the helicopter and ground crew as compared to other
load-lowering devices that use rore. The main difference is the time required
to lower the load. Because the load descends quickly, the helicopter is not in
a vulnerable hiover for as long a period of time.

Rope

The rope used for this test was braided nylon. This type or similar rope
must be used for heat resistance, strength, and consistency of friction.

A7-A Slin

The sling used is a standard airdrop sling rated at 500-lb. It consizts
of three straps to hold the load together, but more can be used if necessary.
D-rings are placed at the strap intersections for attachment of the suspension
lines.

Roller

The type of roller used is commercially available as a standard conveyor
and costs approximately $100.

Energy Absorber

The energy absorber used is standard airdrop paper honeycomb. The amount
used is determined by equations given in the operational test section of this
report. End boards are used under the honeycomb to prevent it from crushing
when the slings are tightened.




Rope Bag

The rope bag is constructed of rip-stop nylon with a 1/2-inch webbing loop
at the mouth of the bag. This loop is just large enough to attach to the same
carabiner to which the Sky Genie is attacﬁed. It is a cylinder with a
6-inch diameter and a 12-inch length.

Manportable Harnesses

If required, the loads can be rigged using the manportable harnesscs.
These harnesses allow a soldier to carry a case of ammunition much easier than
with his hands. The harness encircles the ammunition case with three straps
connected with quick release buckles. 1Tt is also equipped with a shoulder
strap that can be used over the shoulder or to drag the case. These would be
used if the troops had no vehicles and they must move from the drop zone before
distribution of tﬁe ammunition can take place.

System Operation

This concept was designed to operate without user input once the load is
thrown out of the helicopter. The load descends to the ground at a constant
accleration, impacting the ground at a predetermined velocity. The setup of
the system is as follows: The rope bag holds a 100-ft length of rope (this
could be longer or shorter if the situation requires). The rope need not be
placed in the bag in any special way, simply stuffing it in has performed
properly in every test thus far. The bag and the Sky Genie are hung from a
snap hook (carabiner) connected to a ring inside the helicopter. The rope is
fed through the snap hook and then through the Sky Genie. This is a very
important step because any extra tension above the Sky Genie will
dramatically decrease the rate of descent. The load will impact at a slower
rate under this condition and the helicopter must maintain its position longer
while the Joad descends.

The impact velocity is determined by knowing the altitude of the aircraft
and the load weight. These two variables determine the number of turns placed
within the Sky Genie, thereby increasing or decreasing the amount of
frictional force on the rope. is will be discussed in more detail. The rope
is then connected to a load rigged with an A7-A sling and an appropriate amount
of energy absorber. Although using paper honeycomb as an energy absorber
increases the time required to nig tEe load, it drastically decreases the
amount of time over the drop zone because of the higher impact velocities that
can be tolerated. To decrease the amount of effort required to get the load
out of the aircraft, the load is placed on an 8-ft section of rollers. Two
500-1b loads will fit on one roller set.

Once over the drop zone, the helicopter hovers at an altitude of at least
10 feet less than the length of the rope. The load is then pushed out of the
aircraft and it descends until it impacts the ground. At this point, there is
still rope remaining in the bag. The helicopter can take off and any remaining
rope will play out through the Sky Genie and fall to the ground. The drop
is then complete.



TESTING

This device has been functionally tested as part of a system that can
deliver up to 500-1b loads from a UH-60 helicopter at altitudes up to 100 feet.
The testing included initial functional performance tests at the U.S. Army
Natick Research, Development and Engineering Center (Natick) using a crane for
altitude; operational testing was performed at the Natick/Sudbury Annex using a
UH-60 Black Hawk helicopter from Ft. Devens Special Forces Umt.

Functional Performance Test
This testing was performed at Natick during April 5-19, 1988.

0s¢.  This test was to determine the functional performance
characteristics of the Sky Genie. Namely, how much energy it could absorb
on a per turn basis.

Procedure. This test consisted of two subtests. The first procedure was
to determine the maximum loads that could be placed un the mounting provision
and to calibrate and test the equipment in a more easily controlled
environment. It was performed inside from a 2-ton overhead crane at a height
above the floor of approximately 5 ft. The load v ight was 450 Ib. e
variables were the number of turns on the Sky Genie  \d the amount of slack
in the r(HJe. The slack in the rope was allowed to vary from 0 to 2 ft. Drops
were made with rope turns of 3.5, 4.0, 5.0 and 6.0 around the Sky Genie.

The second part of this test was performed from a heighi of 65 feet usin
a mobile crane to lift the load. Two weights, 300 1b and 450 1b, were tested.
The Sky Genie and rope holding bag were suspended from a sling and the load
was attached to the crane hook by means of a sling and a remote release
mechanism. Two feet of slack were left in the rope between the Sky Genie
and the load for two reasons. First, initial testing indicated that the load
tended to hang up and start slowly if there were no slack. Also, by providing
slack in the rope, the Sky Genie would offer no resistance during the
payload extraction phase of an actual airdrop. Hence, the load would move more
easily over the rollers and out of the aircraft. The number of rope turns was
varied between 4 and 6 in half-turn increments in these drop tests.

ntati llection. Instrumentation included a load cell
between the Sky Genie and the crane hook, an accelerometer on the load, and
a velocity meter that measured the velocity of the load relative to the crane
hook. Data was recorded using a Yokogawa analyzing recorder.

Observations. The only usable information obtained from the first
subtest, consisting of drops from a height of § ft, was the maximum force on
the mounting provision. Loads dropped from this height did not have time to
stabilize before impacting the floor. A typical printout of one of these drops
is shown in Figure 3. A]thoth the second subtest consisted of 300-Ib and
450-1b loads dropped from 65 ft, only the 450-1b drops conducted on the last
day were analyzed for the conclusions because of the learning curve associated
with operating the system. This day included 15 drops of varying turns, with
aﬁproxnmately 2 ft of slack provided. The remaining observations were based on
the 300-1b drops.
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The Sky Genie rotated as the load lowered. This problem would not
exist in a helicopter because it would be attached to a fixed ring, but this
did cause difficulty during testing. This problem did not present itself
during the 5-ft drops.

Initially the rope was allowed to hang freely from the entrance hole of
the Sky Genie. This technique caused the rope to jam and lower in a very
erratic manner. Stuffing the rope in a small bag and supporting it next to the
Sky Genie solved this problem.

If too many turns are placed on the Sky Genie, the rope will actually
melt and form a plastic film on the center rod of the device. g’his film causes
the rope to stick, and the load will descend very erratically and slowly and
sometimes stop. Too many turns of rope would also heat the Sky Genie to a
point where it was too warm to handle.

Instrumentation data showed that there were three phases to the descent.
The initial freefall, a stabilization period, and the constant acceleration
phase (Figure 4).

Data. Although velocity, acceleration, and force were collected during
the S-ft drops, only the data taken from the load cell was usable because there
was no time for the load to stabilize. The load cell recorded the maximum
snatch force after an initial freedrop of 0 to 2 ft. These values, given in
Table 1, were measured from the instrument printout. These drops were
conducted on April 8 and 11, 1988.

TABLE 1. Maximum Forces on Load Cell for 5-ft Drop.

Weight Slack Force
(Ib) Turns (f) (Ib)
450 5.0 0 730
450 5.0 0 660
450 5.0 0 580
450 4.0 0 290
300 4.0 0 270
450 35 1 510
450 5.0 2 1580
450 5.0 2 1310
450 5.0 2 1530
450 6.0 2 1500

The final date of testing was April 19, 1988. Data measured from the
printouts are shown in Table 2. Examination of this table reveals that for
constant drop height, weight and slack, an increase in the number of turns
leads to a decrease in the level of acceleration during the stabilized portion
of the descent. This, in turn, generally results in an increase in both
maximum force and descent time, as well as a decrease in maximum impact
velocity.
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TABLE 2. Data From 65-ft Drops With 450 Ib and 2 ft of Slack.

Decent Maximum Max.

Trial Time  Veloci Accel.@ Accel.b Force®
Number Turns (sec) f1[§§§ ; (ft/sec) (ft/sec?) (Ib)
1 5.0 3.38 38.6 14.10 12.50 729
2 5.0 3.27 394 14.80 12.50 585
3 5.0 3.12 38.9 17.70 13.70 779
4 55 2.78 379 16.10 10.90 770
5 5.5 291 380 1540 10.90 711
6 55 2.89 37.0 13.20 11.60 477
7 6.0 391 33.1 10.90 9.59 1090
8 6.0 497 31.7 9.98 8.85 1290
9 6.0 8.54 254 14.80 6.61 1500
10 45 2.53 44.0 9.01 15.30 563
11 45 2.61 42.6 10.30 15.50 833
12 40 2.18 51.1 16.40 20.70 401
13 40 2.27 50.9 13.20 20.10 360
14 40 2.24 50.0 14.40 26.20 360

44 cceleration taken from acceleration curve.
Calculated acceleration (slope of velocity curve).
CCalculated force from maximum acceleration multiplied by the load.

Results. Table 3 below summarizes the accelerations obtained for a 450-1b
payload versus the number of rope turns placed around the shaft of the Sky
Genie lowering device. Accelerations shown in this table correspond to the
average of the Table 2 acceleration values computed from the slopes of the
velocity-time curves. In computing the standard deviation, a divisor of two
was used, or one less than the number of samples. The standard deviations
listed, therefore, represent unbiased estimates, since they are based on the
number of deviations about the mean that are free to vary.

TABLE 3. Acceleration Versus Tumns for 450-1b Load.

Acceleration Stan.da_rd

Tumns (ft/sec?)  Deviation

6.0 8.35 1.55
5.5 11.20 0.41
5.0 12.94 0.73
4.5 15.43 0.14
4.0 2037 0.34

10




From the acceleration of the load the force exerted by the Sky Genie
was calculated using equation 1:

Equation 1. 221 1-A)*4

Where:
A = acceleration of load
g. = gravitational constant

F = force exerted by Sky Genie

The acceleration was taken from Table 3 and the results of this
calculation are shown in Table 4.

TABLE 4. Force Exerted by Sky Genie With Varying Turns.

FORCE
TURNS  (Ib)
6.0 333
5.5 293
5.0 269
4.5 243
4.0 165

From the total force exerted by the Sky Genie, the frictional force
er turn was calculated by dividing the total force by the number of turns.
e result of this calculation was

F, = 51.5 +/-5.821b

With these numbers we can now predict the behavior of the Sky Genie
when the load and weight are varied. To check the validity of the predictions,
the act;xal test trial values will be calculated using equations 2 and 3 (See
Table S):

Equation2. 32.2- (32.2‘Ft‘T/450) =a
Equation3. y=(1 /2)at2
Where:

a = acceleration of load

T = number of turns

y = height of drop
t = time of drop

11




TABLES. Predicted Versus Actual Values for Acceleration,
Time of Descent, and Impact Velocity.

Turns  ap 3, ZEno t, 1 ZEm v, Vo  %Erm

40 17.4 20.3 14 272 322 16 47.6 50.7 6
45 15.5 15.4 1 289 2.57 12 45.0 43.3 4
5.0 13.7 129 6 3.07 3.26 6 422 39.0 8
5.5 11.9 11.2 6 3.30 2.86 15 394 37.6 5
6.0 10.0 8.4 20 359 4.44 19 362 324 12

Symbols . Subscripts

a = acceleration p = predicted

t = time of descent a = actual

v = impact velocity

Summary. This experiment showed that the Sky Genie does operate with
predictability within a certain range. About 65-percent controlling force was
the cutoff for this experiment, or 5.5 turns.

To predict the amount of turns using the Sky Genie to lower ammunition
the following steps should be taken.

Decide on an altitude for the drop (Y in ft).

Determine an acceptable impact velocity Vin ft/sec).
Determine the weight of the load (W in Ib).

Use equation 4 to calculate the number of turns (T).

Equation 4. T =(W/51.6)*(1 - (V2/64.4Y))

Pl S N

S. Round up to the nearest half turn.

Operational Test

The operational test was performed at the Natick/Sudbury annex drop zone
on January 18, 1989.

The pu l‘ztpose of these tests was twofold: 1) to determine how the
Sky Geme would perform in a less controlled, more realistic environment,
and 2) to test the proposed method of operatlonal employment to ascertain any
hardware /procedural deficiencies with system.

Procedure. The test consisted of four drops at 100 ft. The first two
dro?s were from a hovering position, and the other two 40-ft drops were
performed with forward velocities of 10 and 20 knots indicated airspeed. Wind
on the drop zone was light.

No instrumentation was used for this operational

test. The honeycomb crush was used as an approximate gauge for load
survivability. Because the crush rate of honeycomb can be predxcted within

12




reasonable accuracy (its crush rate is 6300-lb/ft2+ /- 100), and beccuse the
predicted acceleraiion of the load upon impact was within the ammunition
strength ratings, the drop would be considered successful if the load impacted
square on the honeycomb and did not bottom out the honeycomb. The
airworthiness granted for this drop is supplied in Appendix B

The amount of honeycomb used was determined according to equations S
and 6:

Equation 5. a = ((AC/W)-1)
Equation 6. t = (V2)/(2gae)

Where:
a = acceleration of load (g’s), use ? g as max loading
A = surface area of honeycomb (ft<)
C = crush rate of honeycomb (6300 lb/ft2)
W = weight of load (lb{
i = honeycomb thickness (ft)
V = ground impact velocity (ft/sec)
g = acceleration from gravity (32.2 ft/ sec2)
e = compressive efficiency of honeycomb (0.7)

Photographic Account and Observations. A photographic account of the
test, including comments and observations on system operation and performance,
follows.

Figure 5: Six 5.56mm ammunition cases being rigged on the special
forces UH-60 Black Hawk helicopter. The ammunition cans were filled with sand,
which made the total weight of the load approximately 350 Ib. Note the Sky
Genie mounting position and rollers used. Also, the orientation of the load
isf sucllx that the bottom of the load exits the craft first. In view is the top
of the load.

Figure 6: Same load as Figure 5. This shows the bottom skid board
necessary to minimize the crush of the honeycomb during rigging. This photo
gives an excellent view of the Sky Genie and rope holding bag. Note that
the rope must be passed through the connecting link (carabiner) between the
helicopter’s ring and the Sky Genie.  This is necessary to maintain
constant (and minimal) tension in the rope between the Sky Genie and the
rope containing bag. The load will exit from this side of the aircraft.

Figure 7: Load being lowered at 40 ft and 20 knots.

Figure 8: Load from Figure 7 impacting the ground. This load is
quite deformed at this point and bounced and rolled approximately 20 ft before
coming to rest. Note load at right. This load was dropped from 40 ft and 10
knots. It bounced 12 feet and landed on its side with no apparent damage.

Figure 9: 'This is the load dropped in Figure 7. Although it looks
somewhat broken apart, there was actuaﬁy only superficial damage. The only
visible damage was to the case closest to the camera, and this damage was
limited to the wooden outer case. The ground on the drop zone was hard and
frozen. Ice can be seen scattered about in this picture.
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Figure 10: This load was dropped from 100 ft and 0 knots. This
drop performed as predicted and the honeycomb crushed almost as predicted.
Note the manportable module harnesses on each case.

Figure 11: These are the manportable modules. With these
harnesses, it is easy to carry two cases a short distance. At 57 lb each,
these cases were lighter than the actual cases filled with ammunition which
range from 60 to 77 Ib. The harnesses in this picture had adjustable shoulder
straps which were let out too much. As a consequence, the cases were hanging
much too low. However, because of the short distances that they would be
transported in this manner, a one-size-fits-all harness would be much cheaper
and provide a better fit. Also, the padding on the strap could be deleted
because the difficulty added to rigging the load may not be worth the extra
comfort and cost.

Summary. Based on these tests, it was concluded that the Sky Genie
lowering device would perform as predicted in an operational environment.

Given the systems simplicity and ease of operation, it was further
concluded that Sky Genie implemeutation as an ammunition delivery system
and its integration into operational plans could be accomplished with minimal
effort.
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CONCLUSIONS AND RECOMMENDATIONS

The Sky Genie can be very effective and predictable if used within its
functional parameters. Its maximum load capacity is approximately 500 Ib at
100 ft, if used as described (no user input). Once beyond these weight and
height parameters, there may be problems with burning rope because of the
increased time each element of the rope is in contact with the aluminum shaft
when more turns are used. It could certainly handle much more weight if user
imput was allowed.

The hands-off approach is advantageous because of the speed at which the
load reaches the ground. Drop times ranged from 2.5 to 4.5 sec from 65 ft as
compared to the 8-ft/sec maximum rate of descent allowed for the present S00-1b
cargo and personnel lowering device. This translates to 8 sec for a 65-ft
drop. One of the reasons for the slow rate of descent for the present system
is that an energy absorber is not specified for the loads. It would be very
difficult for a user to judge the height above ground of the load from the
helicopter, not to mention how difficult it would be to look over the edge of
the aircraft while controlling the device. No user input also means that once
the load is free of the craft, there is an extra person and pair of eyes that
can dc:jfend the craft if necessary for the few seconds the load needs to
descend.

The operation of the system is determined by equations 4, S, and 6 in the
previous section. All parameters of the drop are taken into account with these
equations. Because these equations would not be used in the field, tables
could be made to limit the number of variations possible.

One method. which could be pursued in order to speed the fielding of this

system, might be by means of an ECP (engineering change proposal) to the
present S00-1b cargo and personnel lowering device.
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United States Patent Office

3,256,515
Patented May 10, 1966

1

3,250,515
MOVEMENT CONTROL DEVICE

John Hudnall, Lynowoed, Wash,, and Robert V. Adams,
Los Angeles, and Edgar E. Holkesvick, Fullerton,
Calif., assiznors, by mesne assigDroents, to Lewis H.
Himmelrich, Newpart Beach, Caiif.

Condnuation of application Ser. No. 119,692, Jone 26,

1961. This application July 12, 1963, Ser. No. 296,833
13 Cluims.  (CL 254—156)

This application is a continuatisn of application Serial
No. 119,692, filed June 26, 1961, now abandoned.

The present invention relates generally to the equipment
uwandling art and more particularly to a nove! movement
control device for controlling the vertical movement of
beavy objects and individuals and for the conirolled brak-
ing of fast moving vehicles and the hile.

Bniefly stated, ooe embodiment of the present inven-
tion comprises a body member having a shaft poriion
with a bub at each erd thercef.  Axizlly extending slots
are contained in each hub for slidably receiving a rope
which is twisted around the siaaft, and 2 removable cover
member at least partally encloses the slots to prevent
the rope from moving transversely out of the slots during
the opcruiion of the devicee A bracket is provided at
one end of the body member for titaching it to a load, a
support, or to the belt of a person who is to use the de-
vics.

At the present time cumbcrsome and expensive boists
aod winches are required for lowering heavy objects
from a beight on construction projects and the like. In
other situatioans, as for example in the trimming of trees,
beavy limbs are permitted 1o iail freely to the ground
with possible damage to propesly and persons nearby.

Turning to another field, at the present time construc-
tion workers, fircmen, uree trimmers, steeple jacks, bigh-
line workers, ard the Jile must descend from elevated
positions by means of ladders, »o:uns chairs, and the like,
or by laboriously climbing down a steel tower, wood pole,
or tree trunk.

Dur:ng rescue operations by helicopters and low flying
aircraft, as when resciing downed fiyers from the ocean,
the rescued person is often injured by the sudden shock
vi.ich oczurs wben he is suddenly lifted from the water.

fo sull another field, the movement of aircraft on cor-
ries and the movemen: of sicds hsed in tesung rocket
propubsion units is arrested by means of compli:ated ex-
pensive devices. .

It is an object of the present invention, therefore, to
providc a novel movement control Jdevice which is rela-
tively inexpensive, extremely simple in construction and
operation, and small in size, and which can be used for
safcly raising or lowcring heavy objects under a controlled
rate oi speed o ior slowing down the movement of ve-
hicles and the lile. More particulasly, it is an object
to provide such a device which can te used in combina-
tion with a rope for controlling the rate of movemcnt
of thz rope therethrough. Specifically, it is an abject to
provide such a device for mounting on a rope or through
which a2 rope can be moved, wber:zby the rate of relative
movemcnt bctween the device and the rope is controlled
by the amount of friciinnal engagement therebetween.

Another objcct is to provide a govel descent control
device whizh can be carried by iadividua’s who work on
elevated struciures 13 be used by them in descending a
rore at a controlled ratz of specd under either nor-
mzl or emerz=nsy :onduions. More particularly, it
is an ohjact 13 s-ovide such o dovies which is small
and lizht ir weiznt, and which c2= o carried on
a worlman's belt witaeat interfesing with his normal
geuvitics  Spacifizzily, ftois an objest o0 provide such a

d2yvics wiien can be comied on the belt of a workman
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and which can be easily and quickly connected to a rope
which has its upper end fastened to a support, whereby the
workman can quickly and szfely descend to the ground
under emergency conditions.

Yet anothcr object is 1o provide a novel device of
this type which can be used for safely braking fast-
moving devices and objects. More ;articularly, it is an
object to provide such a device, which, under braking
conditions, provides for initial fast relative movement
between the rope and tbe device (either of which can be
artached to the venicle being braked), followed by a
reduced rate of relative movement therebetween.

Another object is to provide a novel descent control
device which can be used for easing or reducing the
unpact or shock caused by thie sudden opening of a para-
chute or the like. More particularly, it is an object to
provide such a device which wiil provide an initial fast
relative movement between the parachute and the object
suspended therefrom followed by a relatively slow move-
ment therebetween for a predetermined period of time,
and then a simullancous descent of the parachute and
object supported thereby,

An additional object is to provide a novel device of
this type which will reduce ths amount of shock which
occurs when a person is being rescued by a belicopter
or slow flying aircraft.

Further obiects and advantages of the present inven-
tion will be apparsnt from the fcllowing detailed de-
scription, reference being had to the accompanying draw-
ings wherein preferred embodiments of the prcsent inven-
tion are shown. =

In the drawings:

FIG. | is a perspective view of a descent control device
embodying the teachings of the present invertion, said
device being of the type which can be worn by individuals
who work on clevated structures, the device being shown
in operative position;

FIG. 2 is an enlarged front elevational view of the
device of F1G. |, shown in the operative position with
the cover member closed:

FIG. 3 is a bottom plan view of the device shown in
FIG. 2;

FIG. 4 is a top plan view of the device shown in
FIG. 2;

FIG. § is 3 horizontal sectiona’ view taken on the line
5—Sio FIG. 2;

FIG. 6 is a perspective view (partially in zross section)
of a modificd construction for general useags. as for low-
ering heavy oojects from buildings and the like, and with
aircraft;

FIG. 7 is a horizontal scctional view taken on the
line 7—7 in ¥1G. 6;

FIG. 8 is a perspective view (partially in cross section)
of another inndified construction which includes means
for mechanicilly controllingi  -ate of descent;

F1G. 9 is a,:mewhat schemztic perspective view of yet
another modiiizd constructon -liown in combination with
a parachute; and

FIG. 10 is an cnlarged frort elevational view (partially
in section) of dre device shown in F1G. 9.

Referrir g tc the ¢rawings more particularly by reference
nume:als, spicically FiGS 1 throuch S, 12 indicates
geaerally 2 desoent control device cnnstructed in accord-
ancs with the tezciungs of the present invention, shown
removatly attrched @0 2 workman's belt 14 by means of
a hook catch 16 of conventional consiruction. the later
engaging a ring 18 {astened to the el by mezas of a wad
2

The descent coatrol device 12 inc ez 2 centrzl elon-
gated shaft porticn 22 of cirenlar cre -« sezt-on. thr outer
surizcs of ahi:h is prefeszbly poiired. and hsviez 2
fower ub 23wy an oo face 26 at one ond and 2a
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upper bub 28 with an end face 30 at the other end
thereof.

Formed in the center of the end face 26 is a cavily 32
(FIG. 2) which receives a spring biased deteat 34, Gen-
erally axially extending, diametrically oppossd grooves or
slots 36 with smooth inner surfaces are formed in the
hub 24, the bottom portions of the slots 36 being co-
extensive with the outer surface of the shaft portion 22,
and the ingermost.ends of the slots being flarcd outwardly
as at 38 (FIG. 2) for a purpose to appear.

The opper bub 28 contains a single, axislly extending
groove or slot 40 which is preferably in axia! alignment
with one of the slots 36 for sase of machining and which
also has 2 +mnath irner surface co-exiensive with the
ouler surface of the shaft portion and wbicbh lLas the inner
_ ead thereof flared outwardly as at 42. As wll be dis-
cussed more fully bereinaiter, the bub 28 couid be pro-
vided with two such slots but there is no parnticular zd-
wantage in doing so.

Extending from tke end face 30 of the hub 28 in a
plane normal to the plane of the siots is a fange 44
which contains an opening 46 for rec=iving one part of
the hook catch 16. A pin 48 extends transversely tbrugh
the flame 44 so as 1o pivotally support one end of = U-
shaped bar-like bracket 50, the free end of the bracket
containing a tongue 52 which is provided with an open-
ing 54 for receiving tbe end of the detent 34. As shown
in FIG. 2, the tip of the tongue 52 is curved slightly away
from the hub so as to ride over the end of the detent
34 waen the bracket is moved to the closed position.
Fastened to tbe ibner face of the bracket as by rivets 55
s a trongh-like cover member 56 of arcuate cross sec-
tion wbich extends from the outer face 30 of ope huh to
the outer face 26 of the otber hub, the diameter of the
cover member 56 being only slightly greater than tbe
diameter of the bubs.

As shown in FiG. 2, and as wil be discussed more
{olly hereinafier, the device is used with a rope 58 which
is wrapped around the shaft 22 aad positioned in the
slots 36 and 40, and consequently it is only necessary
that the cover member 56 be of a size and shape to at
Jeast partially enclose the slots and prcvent the rope 58
from slipping radially or transverzely therefrom.

Assupung for example that the devicc is being worn
on the belts of Sreroen who are caiicd 1o work on a mulii-
story bu’lding. the first fircman oa the scene would sus-
pend a number of ropes from the top of th.c building in
position to hang downwardly adjacent ite windows in
the builling. Thereafter, if the firem2n found it ncces-
sary to quickly leave one of the urper floors cof tbe
building, he would merely ruise the descert control de-
vice to the position shown in FIG. 2, raise ibe tongue 52
witb one fingcr so as to release the bracket from the
end of the hub to permit the shaft and hub assemhly to
swing to the pesition shown in broken lines in FIG. 2.
pull a ;ortion of the rope into the room, position ths
rope in tbe slot 40, wrap it arornd the shaft 22 a pre-
determined number of times, position it in one of the
slots 36, and tbea re-engage the tongue 52 wich the
detent 34 50 as to return the cover member to the closed
position, Thereafter, tbe fireman could step out of the
window and descend to the grourd a: a rredetermined
slow raie of speed, his descent down the roge teing con-
trolled by the numbc of turms of th: rope wiound the
sbaft and therefore th- friction betwzen the Jevice aad
the rope as the fatter sligs through it

If the fireman wished 1o arrest this descent =t any point,
it wou'd only be mecersary for him to grisp the rope
below the device and bis movement would stop.

As mezntioned hereinahove, the fireman would wind the
rope £8 around the shaft 22 a predeiermined nume:: of
timues dependirg vyon the desired mate of descent. Cowi.
ousiy, the numbcr of turns reouired would depznd aa
the weight of the fireman as weil as the desired ;ate of
descert, and would be Jdoterminzd Sy :xpedmen: befone
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the device would be used under emergency conditions
The wwo slots 36 in the one bb permit a one-half m
adjusunent, and the fizred inner ends of the siots permit
the rope to slide smootaly througb the device without any
aboormal stresses or friction developing at the comers
of the slots.

Inasmuch as considerable heat is developed when the
rope slides throngh the slots and around the shaft, it has
been determined that it is very important to make at least
the shaft and hub pottions, and preferatly the cover 56,
from a pon-ferrous material having a relatively high rate
of heat conductivity, as for example aluminum, copp=r,
brass, or magnesium. In shor, it is becessary to usc
a material in which the heat produced at tbe slots and
shaft will be quickly conducied through the material to
the outer surfaces of the device wbere it can be quickly
dissipated to the surrounding. atmospbere by convection.
It is also desirable that the matzrial be mon-corrosive
relative to water or other types of vapors or liquids which
may come in contact with it so as not to adversely affect
tbe smooth surfaces of the shaft portion 22 and the slots
36 and 40.

It is also very important to use a rope which is of
braided construction and which is made from a bigh
strenctb, heat-resistant material sucb as nylon, or one of
tho other synthetic fibers sold under the trademarks
“Dacron” znd “Mylar.® These materials are also ad-
vantageous in that they are rot and mildew resistant
The braided coastruction permits the vesr to descend with-
out turning aocout the rope and also provides a smooth,
constant, frictional drag, and, the beat-resistant feature
is necessary to prevent the rope from being burned and
charred during usage. Obviously, tbe charring of the
ouler s--race of ihe rope would change the co-efficient of
friction, and, if it were burned sufficiently, it might even
break under the weight of the uscr.

As mentioned bereinabove, the cover member £6 should
be of a shape and size to at least partially enclose all of
the slots to prevent the rope 58 from moving transverse-
ly therefrom during usape. It is al:o necessary to have
it open on one side to permit the sbaft and huh assembly
to be pivoted away fiom it, and tbe open side a'so per-
mits a better circulation of air to further dissipate the
beat developed during msage.

Tuming to a consideration of FIGS. 6 and 7, the modi-
fied mavement coatrol device 60 shown therein is pri-
marily Jor usz in other than socalled emergency situa-
tions and can be employed where tne device may either
descezd with tbe load or be ancnored at the supgort and
the !oad fastened to the rope, or it may be used when the
ropc is being trailed fron: a helicopter or slow tying
aircraft for rescue purposes.

It includes a shaft 62 with an opper hub 64 at one
end and - lower bub 66 at the other end therenf. The

 ppper and 1s provided with a single axially extending slot

68 and ‘bde lower hub is provided with two diametrically
oppose. avially =xterding slots 70, one of which is prel-
erabiy in axial alizament wilb the slot 68 for case in
machining. As in the construction previously described,
the surface of the shaft and the inner surfaces of the slots
are smooth and coextensive and the inoer ends of the
slots are also Jared ounwardly to provide a smooth arcuste
surface to 1cceive the rope whica has been wrapped
arcund the shaft.

An upper flange 72 with an aperture 74 therein exteads
frem the end of the upper hub 64, and a similariy con-
structed lowc: flangs 76 with an aperiure 78 depends
frrm the end of the lower hub 66.

A cyl'ndnical sleeve $0 is slidably mountcd on the
hubs and is removably attached thereto by mezns of a
sciew 82 which engares one of the bubs.

In use. the slesve 80 is romoved from the desvice, a
lesg't of rope imieriad through ther slesve, wmpoed
around the shait 62 and pesitionsd .a the cints 55 and 70,
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cared in place. Thereafter, the gpper end of the rope
83 can be secured to a sopport and the load fastened
to tke lower flange 76, or, the upper f8azge 72 can be
s:cnred to a seppont and the load fastened to the \o¥er
end of the rope which exterds through the device. [be
latter method of usage is preferred because it per nits
the user to completely contr! the movement of the [sad,
whereas when using the firs-mentioned method, the rate
of descent would have to be predetermined based oo the
weight of the load. .

The embodiment shown in FIGS. 6 and 7 is specxaﬂy
suitable for use on constraction jobs, in load lowering and
raising operations, and in similar situations where specd
of attachment is not essential and where th: device may
travel with the load or remain with the support. It af.so
may be preferred becamse of the relauvcly inexpensive
and simple copstruction. .

FIG. 8 shows anntber embodiment of the present io-
vention which includes a shaft 86 provided with bubs 88
similar in construction to the ones previously described.
and which also includes a removable cylindrical cover
90. It differs 4rom the modification shown in FIG. 6,
however, in that an clopgated supporting bracket 92 ex-
tends axially vpwardly from the upper hub 88 and con-
tains ar. aperture 93 at the apper end thereof.

Projecting transversely from the supporting member
92 adjacent the center thereof is a shaft 96 with a threadsd
outer end. A semidircolar guard member 98 with pro-
xcting fingers 100 is fasteard to the supporting bracket
at the inner eod of the shaft 95 as by rivets 102. A
recl 104 with a handle 106 is rotawably mounted on the
shaft and washers 108 and 110 are provided at opposite
sides thereof. Mounted on the outer end of the shaft
is another washer 112 aasd a thumb put 114, and a coiled
spring 116 is positioned between the two washers 110
and 112,

In use, a rope 118 is wond oa the reel 184 in a con-
ventional manner (with the inner end of the rope fasicned
1o the reel) and the free end thereof is positioned around
the shaft 86 and in the slots in the end hubs 88 in the
manner previously described. Thus, with the supporting
bracket fastened to 2 hook or the like, as by means of
the aperture 94, a load can be fastened to the lower end
of the rore 118 and lowered at a predetermined rate
by pcrmitting the rope 118 to pass freely through the
slots and around the shafs as previously described. How-
ever, if it is desired to automatically decrease the rate
of descent aft=r the lead has started downwardly, this
can be accomplished by merely rotating the wing put
113 50 a5 to further compress the spring 116 and thereby
increase the frictional resistance of the washer 110 against
the outer face of the reel 104. Thus, for example, it
may be advantageous to have a relatively rapid descent at
fist, followed by a relatively slow descent as the load
agproaches the ground. This can be accomplished by
merely rotating the wing not 114 in the manner pre-
viously described.

Afler the load has bren released, the wing nut 114
can be loosened and the rope 118 quickly and easily
rewcond on the reel by rotating it bv means of the
handle 106. Ailthough the guard member 98 and the
fingers 100 arc not absoiutely necessary, they do pre-
vent the rope from coming off the rcel 104 durins the
wsage thereof.

¥Yc: anothsr embodiment of the present invention is
shoun io FICS. 9 and 10, and is nsed to reduce the shock
cawed by the opening of a parichute ar the like. Thus,
a cevice 120 B provided with a shaft 122 having hubs
124 at each end thereof, each of said hubs containing
one or more slots or grooves farmed and shiped in the
s1'ne manner as previously described. A cyliodricnl! sleeve
126, s miizr 'O tne conuructics praviously described, ©
29 1cmovably mounied on the bubs 124

Esznaing from the outer end of the upper hub is a

¢t Lae forseoer braghet 128 which conlains an aper-

6
ture 120 in axial alizument with the shaft and which also
ro12125%y supports a small reel 132 positioned transversely
of the aperture 130. A rope 134 has one end portion
woand atout the reel and the end fastened to the reel
or reel shaft. The remaining portion of the rope is posi-
Loxed about the shaft 122 and in the slots in the hubs
in ths manper previously descriped, and the portion of

- the rope which extends from the device is fastened to
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the parachute hamess 136 of the user, A sbort line
138 has ope end connected to the device 120 by means
of the aperture 130 and the other end thercof is coan-
nected 10 the shroud lines of a parachute 140.

One of the surprising and icteresting characterictics of
this device is thet when a force is suddenly applied to the
porton of the rope wiuch depends from it, the rope will
pass through the device at a relatively rapid rate of speed
until several feet of rooe have passed therethrongh. and
thea the speed will be smootbly and steadily reduced to
th: relatively slow rate of relative movement betwcen
tbe rope and the device which will continue thereafter.
Consequently, when the chute 140 opens and the descent
of the jumper is suddenly arrested, the rope 138 will at
first pass through the device at a relatively hizh raie of
speed, acd then, after several fect of rope have passed
therethrough, the speed of the rope passing through the
d=vice will graduully decrease to a relatively siow rate
until all of the rope has been paid from the reel 131
By this time, however, the jumper and paruachute are
descending at substantially the same rate and there is
no reasoa for relative movement botween them.

It will be readily apparent {rom the Jbove description
of the device 120 that the invention embodied in the
various modifications disclosed herein is not Limited to
arresting the descent of a person or a load, but that it
can also bc used in airesting the movement of aircraft
landing on carriers, stoppinz speeding aut :mobil=s with-
out injuring the occupants, and ia arrestir. g the movement
of sleds and the like used in testing rock=t propulsion
devices.

In addition, it can also be used where ¢the load is
being moved upwardly as in rescoue operadons. Thus, a
device of the type described : r be used for trailiog a
rope from a helicopter or slo. flving aircraf: so that
when the person b=ing rescued from the water, for ex-
ample, grasps the rope, the r:pe initially slides through
the device at a relatively rapid race so o3 to reduce the
amount of shock.

Thus, it is aprarent that there has been provided sev-
eral medifications of 3 movement control device which
fuifill all of the objects and advantages sought therefor.

The device is relatively simple in construction and op-
eration, and becsuse of the Limited number of parts it is
also relatively inexpensive to monufocture. It can be
used fcr the controlicd descent or ascent of Joads or in-
dividuais, and bhccause it :s relatively small and Light in
weight, it cun be carried by individuals who work on high
structures :nd who may have to quickly descend from
those structures under emergency conditions.

It is to be undcentood that the foregoing description
and the accompanying drawings have been givea nnly by
way of illustration and exam~'= and that chanzes and
alterations in the present disclesars which will be rezdily
apparent to one shilled in the art are contzmplated as
within the scope of the present :avention.

We claim:

1. A movement contrcl device for use with a length of
rope, comprising:

a body member including a shaft perting with o hub

portian adjacer.t each end Lkarcof,

at least one generally axia'ly exiending slct im cach

hub portion of a size to slidativ receive sa:d rope:
an artzchment braclet extend:a; from onz of said hub
portions; and

a trough-line cover member pnotally mounied oa the

body member adjacent stid one hub purtiva and
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movable between an open position in which the slots
are exposed and a closed position in which the slots
are at least panially eoclosed to prevent the rope
from moving transversely out of said slots during
usage.

2. A movement control device for use with a leogth

of rope, comprising:

a body member including a shaft pertion with a huh
portion adjacent each end thereof;

at Jeast one gcnerally axially extendxhg siot in each hub
portion of a size to slidably receivs said rope:

an attachment bracket extending {rom one of said
bub portions;

releasable det-ot means adjacent the other of said
bub portions; and .

a trough-fike cover member pivotally mounted on.the
body member adjacent said one hub portion and mov-
able betwcen 2n open pasition awiy from said hub
portions and a closed position adjacent said bub

portions, <aid cover member including means for :

engaremaat with the detent reans for relcasably
mainainiog the cover member in the closed posi-
tion.

3. A movement control device for wse with a rope,

comprising:

an elongated shaft portion of substantiaily ivmiform
cfoss sectico with a smooth onter surface free of
recesses, said shaft portion being of a length to
teceive varying turns of rcpe thereabont;

a bub portion adjacent each end of rhe shaft porion:

at least ooe slot with an inner surface contained in
cach hub portion, eaclt of said slots being of a size
to slidably receive a rope and having the inper sur-
face thereof ccextepsive with the outer surface of
the shaft portion; and

attachment means connected to at least one hub por-
tion,

4. A movement control device for nse with a rope,

comprisiog:

a2 body member made from a oon-ferrous material
which bas a relatively high rate of heat conductiviry
s0 as to quiclly dissipate heat produced therein,

said bedy membsr including an elongated shaft
portion of substantially uniform cross scction
with a smooth outer surfacs free of recesses and
being of a length to receive varving tums of
rope thsreabout, and a hub pottion adjacent
each erd of the shaft portion:

at least one slot with an inner surface provided in each
hub portion,

each of said siots being of a size to slidably re-
ceive a rope and having the inger surface there-
of co-extensive with the outer surface of said
shaft portion; and attachment mcans connected
to at Jeast one hub portion.

S. In combinztion:

a2 movement control device for use with a rope, hav-
ing an elongated shalt portion with an outer surface
free of recesses, and a hub portion adjacent each end
of the shaft portion;

at Jeast one slot with an inner surface provided in each
hub portion, each of said slots being of a size to
slidably receive the rope and having the inner sur-
f-c¢ thercof coextensive with the outer surface of the
stalt portion so as to guide the rope directly onto
said last mentioned surface;

attachment means at one hub portion for suspending
3 load from the movement control device:

2 roye extending throuch onc slot in eazh hub portien
and around the elongated shaft portion the number
of turrs required to provide the selected rate of
desacat of the contio! device relative to the 1ope,

s3d rope Szing of branded construction to prevent
the zontrol device and the load supported there-
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by from rotating about the rope during the
descent; and

removable means at least partially enclnsing said slots

to prevent the rope from moving transversely there-
from.

6. The combination set forth in claim 5 in which the
strands of the braided rope are made from high strength,
beat resistant, synthetic fibrous matenal

7. A movement control device for use with a2 rope,
comprising:

an elongated shaft portion of a lcngth to receive vary-

ing turns of rope thereabout;

a hub portion adjacent each end of the chaft portion:

at least ope gencrally axially extending slot in each

bub portion of a size 10 slidably receive the rope;
an attachment bracket extending from one of said hub
pontions; and

2 cover member having ‘one end tbereof pivotally

mounted adjacent one of said bhub portions and
movable between an opea positior in which the
cover member i¢ positioned away from the shaft por-
tion and the slots are exposcd and a3 closed positicn
in which said slots are at least pantially enclosed to
prevent the rcpe from moving transversely out of
the slots.

8. A movement conaol device as set forth in claim 7
which includes detent means engageable by the end of
the cover member opposite to the pivotally mounted end
for releasably maintaining the cover member in the closed
position.

9. A movement coatrol device for use with a rope,
comprising:

ao elongated shaft portion with a smooth, polished

outer surface free (f recesses,
said shaft portion beicg of uniform size through-
out its length;

a bub poruon adjacent each end of the shaft portion:

at least one gens=rally axially extending slot io cach

hub portion, of a size to slidably receive the rops,

said slots baving innermost eads and bouttom
suriaces,

the innermost ends being flared outwardly to pro-
vide smooth arcuzte surfaces and thbe bottcm
surfaces being coextensive with the outer sur-
face of the shaft pcrtion. whereby the rone
slides freely beivieen tbe slots and thes outer
surface of the shaft portion without binding;
and

removable means for at least partially enclosing said

slots to prevent the rope from moving laterally there-
from.

10. A movement coniral d:vice for use with a rope,
comprising:

an elongated shaft portion with a :mooth outer surfacz

frec of recesses, said shaft portion being of a length
to receive varying turns of rope thereabout;

a hub portion adjacent each end of the shaft portion:

a generally axially exteoding slot with an inner sur-

face provided in oae hub portion,
said slot being of a size to slidably receive the
rope and having the iaser surface thercof co-
extensive with the cuter surfacs of the shaft
portion;
two diametrically cppocd, sererally axially extending
slots in the other bul penion, one of said slots beiog
in axial alignment w~ith thbe slot in said ome bub
portion,
each of the slots in sa’d other hub portion being
of a size to clicably re:cive the rope and naving
an inncr su-face co-extensive with the outer
surface of the Lody porton: .ol
removable mcans far at lcast pantally cnclosing all
of said slots to prevent tbe rope frem moving 'aterz!-
ly therefrom.
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11. A movemcnt contiol device fur use with a leogth
2f rope, comprising:
a body membecr including a shaft portion with a hub
portion adjaceot each end thereof;

10

a body member including a shaft portion with a hub
portion adjaccot each end thereof;

2t least one slot with an inoer surface cootained in each
hub portioo each of said slots being of a size to

at least one slo: with ao inger surface coutained in 5§ slidably receive a rope and having the inner surface
each hub portivo cach of said slots being of a size thereof coextensive with the outer surface of the
to slidably receive a rope and baving the inner sur- shaft portion; _ : :
face thereof coextensive with the outer suriace of means for at least rtially enclosing each slot to pre-
the shaft portion; vent the rope from moving transversely out of the

mcans for at least pantially enclosing each slot to pre- ;4 slots during usage; )
vent the rope from moving transversely out of the a bracket extending fron. ~ue of said hub portions and -
slots during usage; Coutaining means {or attaching a line thercto; and

an elongated bracket extending from one hub portion; mecans for supporting said length of rope onm said

a ree] member rotatably mounted o3 said hracket; and _ bracket in a coiled position with one end thereof in

means for selectively retarding the rotation of said 315 frictional engor2ment with said body member.
recl member. -

I2. A movement control device for use with a jenpth References Cited by the Examiper

of rope, ~omprising: >

a bealy memter including a shaft portion with a hud UL 2 G R R 83
por.ion adjacent each end thereof; 20 386237 7/1888 Bndd . .. ... 1B8—654

at Jeas: one siot with an ioper surface cootained in 536866 4/18YS Fitzgerald . 188653
each hub portion each of said slots being of a size 1,103,849  7/1914 Stechorg weeeeeee .. 182—5
to slidably reozive a rope and having the inner sur- 1,115,603 11/1914 Smith —__________ 188—&5.4
face thereof coextensive with the outcr surface of 1,187,754  6/1916 Lyra . __ _ 183654
the shaft portion; o5 2,482,052 9/1949 Zachary . _________ 132—40

means for at least partially enclosing eack slo: to pre- 2,680,577 6/1954 Fricder . 188655
vent the rope from moving transversely cut of the 2,682272 6/1954 Hopkins . ________ 13241
slots during usage; FOREIGN PATENTS

an clorgaied bracket extendiug from oae hub portion; s 93

a reel member rotatabiy mounted oa said tracket; and 30 00,362 5/1936 France.

frictiooal ceans for engagement with said reel member
for rztarding the movement thercof
13. A movemem control device for use with a leogth
of rope, compiisiag:

HARRISON R. MOSELEY, Primary Examiner.
R. P. MACHADO, Assistanr Examiner.
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Airworthiness Release
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DEPARTMENT OF THC ARMY
HEAOQUARTERS, US ARMY AVIATION SYSTEMS COMMAND
4300 COODFELLOW BOULEVAROD, ST. LOUIS, MO, 63120.1798

REPLY TO
ATTENTION OF

AMSAV-E 164y -
MEMORANDUI FOR:

Commander, U.S. Army Troop Support Command, Natick Research,
Development and Engineering Center, ATTN: STRNC-AA, Natick, MA
01760-5015

Comrmander, 10th Special Forces Group, ATTH: CPT Bosnowski, Ft.
Deven, Mr 01433

SUBJECT: Airworthiness Release for UH-60A Helicopters 85-24390,
85-24417, 85-24418, ard 85-24392 for Conrducting a Test of a lew
hir Delivery Corncept

1. Reference:

a. Memcrandum, STRNC-AA, 18 Jul B8, subject: Worthiness
Release for Airdrop Loads in UH-60 Helicopters.

b. Instruction Manual and Technical Bulletin, Sky Genie
Variable Descent System, Descent Control Inc, 1985.

¢. TM 55-1520-237-10, 8 Jan 88, with Change 1, 29 kar 88,
Operator's Manual UH-60A Helicopter.

2. 1This memorandum cons+titutes an Airworthiness Release in
accordance with AR 70-62 for the operation of the UK-60A
helicopter S/N 85-24390, 85-24417, 85-24418, and 85-24393 with the
Sky Genie Variable Descent Syctem installed at the aircraft
tiedovwr. assembly at Station 312 or 344 as outlined in reference:s
la and 1b.,

3. The UH-60A helicopter is defined in the reference lc

manual with exceptions note in the respective DD 250 acceptance
document. Modifications to the aircraft are defired in refererce
la memorandun and meet the constraint criteria of reference lc,

4, The operating instructions, procedures, and limitations shall
be IAW refercnce lc, UH-GOA Operator's Manual except as mcdified
herein,

a. All flights will be day, VFK only.

b. The Sky Genie installatior shall be inspected prior to
each flight for security and to assure that the host helicopter is
not damaged,
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AMSAV-E
SUBJECT: Afrworthiness Release for UH-60A lelicopters 85-24390,

85-24417, 85-24418, and §5-24392 for Conducting a Test of a New
Alir Delivery Concept

5. The aircraft shall be inspected and maintained IAW all applicable
maintenance manuals and associated Maintenance Advisory and Safety
of Flioht Messages. Any discrepancies shall be evaluated/repaired
prior to the rext flight to ensure continued Airworthiness Release,

6. Parts needed for this modification may not be available in supply
system. Your activity/facility must locally procure/manufacture the
modification parts. Thig Airworthiness Release is not

autherization to procure any material or services "Sole Source.”

7. Aircraft Logbook Entries:

&. 1In accordarice with the provisions of DA PAM 738-751, the
following entries shall be made on DA Form 2408-13 and will be
perpetuated on each rForm until the Airworthiness release in
tcrminated,

(1) Block 17 - Operate within the limitations prescribed
in the enclosed Airworthiness Release dated 164y
G 1989

(2) 1The above entry will be preceded by the entry of a
circle red "X" within block 16 and hlock 7 adjusted when
appropriate,

b. A cepy of this hirworthiness Release shall be placed in the
aircraft loghkook.

FOK THE COMMANDER:

FERTEL M. McENEMY
irector of E eering
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