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SPLIT PAYLOAD HOUSING NOSE CONES,
DOORS, AND RELEASE MECHANISMS

By Nichoias J. Guarino
GCA Corpuration
GCA Technology Division
Bedford, Massachusetts

SUMMARY

The report describes a nosecone separation system and a door-cjection
system developed under NAS9-8232 adaptabl: o a standard Nike Apache pay-
load housing. The system will be used in conjunction with a sounding
rocket oxperiment under the direction of Dr. A. Potter of NASA/MFC in
which various photometric instrumentation will be exposed at prescribed
altitudes,

The report includes the various engineering drawings and photographs
applicable to the split nosecone and door-release systems. In addition,
the installation, servicing and operating instructions are provided in
some detail. An acceptance test plan and inspection procedure to insure
system reliability is included in the Appendix.

The objective of the program is to provide four nosecone-release
assemblies, two modified payload shells, two dual-door release mechanisms,
and appropriate spare parts, .

1. SPLIT NOSE CONE

The split nosecone assembly is illustrated in Figure 1. The
assembly is ir talled in the forward end of the payload shell and six-
teen screws are used to fasten the assembly and shell together by
means of a mounting ring illustrated in Figure 2. Installation-torque
value should be 20 to 30 inch-pounds.

Since the split nosecone assembly contains its own electrical
release circuit, it is independent of the remainder of the payload.
Consequently, the split nosecone assembly may be radially oriented with
respect to the shell in any manner desired by the user.

There are three basic elements to the split nose cone. They are
the pyrotechnic circuit, the release mechanism and the split cone. The
split cone without the release mechanism and circuitry shown in Figure 3
does not require any special servicing. Consequently, only the pyro-
technic circuit shown in Figure 4 and rclease mechanism will be described.



Ty B ey

v

PPt sk

R S M R

Pyrotechnic Circuit Assembly

Servicing the pyrotechnic circuit will s‘mply involve installation
of two Yardney PM-1 batteries. A container o." electrolyte and a filling
kit is provided. Filling instructions by the manufacturer are also
provided. Inject the electrolyte into the batteries before installing
them. The batteries are fully charged within several minutcs after the

electrolyte is put in.

Place the batteries into the battery holder-bracket as shown in
Figure 1 and the photograph of the pyrotechnic circuit assembly,
Figure 5. The batteries are held in the bracket by torquing to 4 inch-
pounds, the 1/4-28 binder head screws which are shown in Figure 6,

The ba:tery wires have lugs on their ends. Place a lug on each of
the two battery studs which are adjacent to the wire lugs. Tighten the
nuts on the battery studs to about one inch-pound.

After installation of the batteries, the pyrotechnic circuit board
assembly can be installed into its half-cone as shown in Figure 7.

IMPORTANT

BEFORE FLIGHT MAKE SURE THE RAYMOND TIMER IS IN THE PROPER
POSITION AS SHOWN ON ITS COVER PLATE.

The Raymond timer (Model 1090-5G-ISPDT) is a mechanical timer which
starts when a 5G acceleration is applied to it for 1.8 seconds (maximum).

Figure 5 shows the Raymond timer with its cover-plate removed.
The cam-finger is captivated under the brass-weight which is cantilevered
on a spring. For testing purposes, -the weight can be manually pushed
down® (to simulate the acceleration effect) and the timer will start.
At 50 seconds, the single pole-double throw switch, which is contained
within the timer, actuates and applies the battery voltage to the piston
actuators in the release mechanism. The timer is reset by holding down
the brass-weight and manvally rotating the cam-finger to its captivated
position. The cover-plate should be installed on the timer after the

tests.

A Cannon 9-pin connector is mounted on the pyrotechnic circuit
board assembly. The connector from the release-mechanism assembly must
be plugged into this commector. Two 3/16-inch long 4-40 screws with
lock and flat washers should be used to fasten the connector securely.

*
To do this from a remote position a string may be tied to the brass
weight.

R
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Release Mechanism Assembly

The release mechanism (Figure 8) counsists primarily of two halves
which are held together by a ball detent device, Manual operation is
performed by pushing the piston~-plunger rod. This causes the balls to
disengage from their detent and the two halves may be separated or
fastened together. About a 20 to 30 pound force is required to push
the rod for scparating the halves. This can be done easily by one man
by placing a flat-bladed screwdriver into the slot of the piston-plunger
rod and holding *.aec mechanism with both hands. The handle-cnd of the
screwdriver can .hen be pushed by the operator with his chest. This
method may be used for manually separating and assembling the mechanism
halves., A Teflon loading tool is provided to facilitate assembly which
is described l:ter., Figure 9 is a view of the side of the mechanism
which shows the slotted end of the piston-plunger rod.

The release uechanism is shipped to the user ir the assembled and
loaded condition ready for flight or test (the batteries must be serviced
according to the previous instructions). Tf the mechanism is tested
before flight, the following procedure shall be followed for re-assembling.

(1) Unsolder the piston actuator leads from their terminal conncc-
tigps.

(2) Remova the 1/4-28 nut and lock washer from the piston-plunger
rod. Use a screwdriver on the slotted end of the rod to prevent the
"rod from turning. Figure 10 shows that side of the mechanism which is
opposite the side shown in Figure 9.

(3)- Lift off the piston actuator retainer cap and remove the ex-
. pended piston actuators.

(4) Remove the two 3/4-inch diameter ejection springs from their
housings. The springs are captivated by 4-40 socket head screws which
must be backed out slightly. (NOTE: The purpose of captivating the
springs is to prevent them from falling free upon ejection; they could
possibly fall into the experiment instrumentation of the payload).

(5) Assemble the “wo mechanism halves pushing the piston-plunger
rod and inserting the Teflon loading tool under the flat washer and
retainer ring which is on the piston-plunger rod. This holds the rod
in the release position. Notec that the halves are match-marked and can
only go together in cne way. Align them properly and extract the Teflon
loading tool. The operator should hear a "click" sound when the balls
engage the detent as the piston-plunger rod is released.

1
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(6) Remove the spring retainer caps from the portion of the
mechanism which is shown in Figure 9. The caps are fastened with two
10-32 screws. Insert the two 3/4-inch diamcter ejection springs into
the mechanism. The springs will fall out unless they are captivated in
the holes. Therefore, turn the two 4-40 set screws, 1 for each spring,
until they lock the springs in place.

(7) Place the spring retainer caps on the free end of the spring
and pass a 1/4-20 socket head loading bolt through the center of each
cap. This bolt has a painted red head. Screw the bolts down thus
compressing the ejection springs. Then fasten each cap to the mechanism
with the two 10-32 screws., After doing this, remove the loading bolts;
if the loading bolts are not removed the mechanism will not come apart.

(8) Insert two piston actuators (ATLAS 1MTll4) into the mechanism,
Place the piston actuator retainer cap over the actuators, making sure
the leads pass through the proper holes. Note the location of the align-
ment hole and pin. Then carefully bend the actuator leads towards the
solder terminal and solder each lead to its terminal. The terminals
are marked L.

(9) Place the lock washer and 1/4-28 nut onto the threaded portion
of the piston-plunger rod. Torque the nut to 8 inch-pounds by holding
the nut with a wrench and using a screw driver on the other end of the
piston-plunger shaft. The mechariism assembly is now complete.

(10) Install the mechanism into the cone-half as shown in Figure 11,
Note that the harness attached to the mechanism remains with the cone
half which contains the pyrotechnic circuit assembly,

(11) Place the other cone half on to the release mechanism and
fasten with the 10-32 flat head screws.

The split nosecone assembly is complete.

The following recommendations are to be noted with regard to use of
the split nosecone assemblies,

(1) Do not forget to remove the two 1/4-20 loading bolts.

(2) 1Insure that batteries are properly filled and installed beforc
flight.

(3) 1Insure that the timer is in proper position be e flight.

Figure 12 shows the side of the mechanism which faces the payload
instrumentation. The plastic holder contains two light bulbs which will
turn on when the barometric switch actuates (70,000 feet). This is used
as a monitoy through the payload instrument. The light source vanishes
upon ejection of the nose cone, WNo servicing of this compounent is necc-
essary.,

15
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2. DUAL DOOR RELEASE MECHANISM

The door release mechanism shall be installed so that the center
of the device is on the centerline of the payload cylinder. Thus, the
attachment point for each door is equally distant from each door. Note
the attachment point for the door may be located and put in by the user.
This simply means drilling a 0.281 diameter clearance hole for a
1/4-28 screw., It is recommended the hole be placed in the forward
portion of the door at least bevond the midpoint.

The door is installed by engaging the sicel half-hinge in the
indentation slot provided in the payload shell, Center the door i-. che
opening provided in the shell and fas-en it to the rclease mechanism
with the 1/4-28 door screw, If desired by the user, the door fastening
hole may be counterbored for the depth of the scrow head. This is a
"cleaner' aerodynamic installation. Do not use flat head screws to
fasten the doors to the door release mechanism, Experience has shown
that the dimensional tolerar-es of the internal payload rack structure
will generally not permit the use of flat head screws for fastening

the door.

Tapped holes as well as clearance holes are provided for mounting
the Dual Door release mechanism to suit the user's installation require-

ments.

VERY IMPORTANT

DO NOT EXCEED 20 INCH-POUNDS TORQUE WHEN INSTALLING DOOR
SCREW, EXCESSIVE TORQUE WILL TOTALLY OR PARTIALLY SHEAR
THE SHEAR PINS IN THE DOOR RELEASE MECHANISM.

The batt :ries which are furnished are "dry-charged'. This mecaas
that when the electrolyte is added, the batteries are immediately fully

charged and no "forming" period is necessary.

Dual Door Release Mechanism

A Mode® 6200 Holex gas cavtridge, which uses a Bendix PCO6P-8-4S
connector i- located in the center of the housing. When the gas car-
tridge fires, the plugs are ejected from the housing. The doors, which
are attached to the plugs (with a 1/4-28 screw), are then released from
the payload shell. The action of door release is extremely rapid and
ejection velocity is high. Personnel should not stand in-lime with the
door during relecase tests. Figure 13 shows the mechanism and doors.

18
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The v jectable pluns comsist of three parts, a threaded sleeve, a
tapped cvlinder plug, and a shear pin. The pin shears vhen the gas
cartridge is fired and the tapped cylinder olug is violently ejected.

After test firings the following scrvicing operations are required,

(1) Remove Lhe expended cartridge from the housing, and clean out
the area into which it fired. Blow air through the housing to asture
that the passages to cach end are clear of any debris.

(2) Iustall a new gas cartridge. Torque it to 30 inch-pounds
maximum.

(3; The threaded sleeve and tapped cvlinder plug are re-usable.
Therefere, knock ocut the brokem shear pins with a 1/16-inch diameter
drift pin. Re-assemble them with a new shear pin.

(4) Replace all (0-Rings with new ones even if the uscd O-Rings
appear good. Note: When the threaded sleeve is unthreaded from each
end of the housing, the piston which ejects the tapped plug, can be
removed, This piston has two O-Rings which must be replaced. Note
that air can be blown through the housing when the pistons are rcmoved.

(5) Re-install the pistons into the housing and thread in the
e jectable plugs to about 20 inch-pounds torque. The mechanism is then
ready for flight,

VERY IMPORTANT
DO NOT EXCEED 20 INCH-POUNDS TORQUE ON THE DOOR SCREW.

Figure 14 shows the complete as-cmbly of the nose cone and pavload
shell.

20
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APPENDIX
ACCEPTANCE TESTS AND INSPECTION PROCEDURE
Split Nosecone Release System, Payload Shell and
Door Release Mechanism,
OBJECTIVE: The objective of this procedure is to specify the method of
inspection for acceptance of the split noseconc releasc mechanisms,
modified pavload shells, and door release mechanism which are to be

delivered under Contract NAS9-8232,

Parts Inspection

A. Split Nose Cone Assembly

1. Nose Cone Casting P/N D102851

This casting shall conform to MIL C-6021 class 2A,
grade B. A certificate of compliance must be submitted by the vendor.
Quality Control (QC) inspection shall verify the quality of the casting.

2. Raymond Timer, Model 5G-90T-SPDT

This purchased part shall be QC inspected and tested.
The part shall be visually inspected for obvious defects in workmanship.
Six time cycles shall be performed in sequence and the actuation time
value recorded. Total variation in actuation time of one second shall
not be exceeded,

3. Barometric Switch, Model A37C (70,000 fecet)

This purchased part shall be QC inspected and tested.
The part shall be visually inspected for obvious defects in workmanship.
Uncertainties with regard to determining a visual defect shall be :ie-
corded and brought to the attention of the project engineer. The
project engineer shall be responsible for verifying the defect. Six
test actuations of the switch shall be performed. The switch must be
placed in a nressure-altitude calibrated vacuum chamber in order to
perform this test. Actuation altitude shall be recorded. Total varia-
tion in actuation altitude shall not exceed 10,000 fect.

4, Release Mechanism Assembly (P/N C105893)
The assembly shall be )C tested for smoothness of
release, Manual actuation of relcase can be performed by pushing the

piston plunger ord. Any malfunctions or defects shall be recorded
and brought to the attention of the project engineer.

 Original Document
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5. Control Circuit Asscmbly

The control circuit assembly which consists of the
barometric switch, batteries, timer, harness and support bracket, shall
be inspected after wiring, Any discrepancies with regard to wiring,
soldering, assembly, etc., shall be recorded. One test cycle shall be
performed to check for proper wiring. This shall be performed by short
circuiting the barometric switch with a wire jumper and manually actuating
the timer. A small lamp shall be electrically connected to the harness
squib wires to simulate the pyrotechnic squib. Actuation of the lamp,
when the timer actuates, must occur.

6. Final Assembly

The final assembly shall be visually QC inspected for
mechanical defects with regard to mating with the payload shell and
fastening of the nose tip.

Testing of the complete assembly is a contract-required
item and shall be performed under the supervision of the project engincer.
A represetnative of QC must be present to witness the tests and record

any malfunctions if they occur.

B. Modified Payload Shell (P/N E106084) (Figure 15)

The payload shell shall be inspected to determine confor-
mance with Drawing E106084. The following dimensions are to be inspected:

(a) 19.75
(b) 8.12
(c) 3.00

C. Door Release Mechanism (P/N C107433)

The final assembly shall be visually inspected for mechani-
cal defects in workmanship. :

Testing of the completed assembly is a contract-required
item and shall be performed under the supervision of the project enginecer.
A representative of QC must be present to witness the tests and record
any malfunctions if they occur.

If a hole is not provided in the door for fastening to the
release mechanism, the door may be fastened by means of tape to the
rclease piston.
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A,

INSPECTION FORM

Split Nose Cone Relcase System Serial No.:

1. Nose Cone Casting (P/N D102851)

(a) Visual:

(b) X-Ray, (conforms to MIL C-6021):

2. Raymond Timer, Model 5G-90-SPDT

(a) Visual:

(b) Test actuation times:

1 4
2 5
3 6

3. Barometric Switch, Model A37C

(a) Visual:

(b) Actuation altitudes:

1 4
2 5
3 6

4. Release Mechanism Assembly

(a) Assémbly cof Mechanism:

{(b) Release Operation (Manual):

5. Control Circuit Assembly

(a) Visual:

(b) Test Cycle:

Page 22 Nissing
 Original Document |
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6. Final Assembly

(a) Visual:

(b) Release Tests:
1
2
3

B. Modificd Pavload Shell (P/N E106084)

Dimensional check:

(a) 19.75 ditension:

(b) 8.12 dimension:

(¢) 3.00 dimension:

C. Dcor Release Mechanism (P/N Cl07433)

(a) Visual:

(b) Release Tests:
1

2

s, vy,
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