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General information

This document is intended to serve as a guidedstirtg propellant for thEerotoSShot-M Mark
Il and ProtoSShot-M Short Sack rocket motors.

Pre-casting setup & tasks

1. a)ProtoSshot-M Mark I1:
Paint 2 coats of intumescent paint_on inteabeach casting tube.
Leave bare %2” from both top and bottom ends.
Allow drying between coats.
Allow several hours drying before casting propdllan

b) ProtoSShot-M Short Sack

Paint_ 2 coat®f intumescent paint on interiof one casting tube, 1 coat on second
casting tube, and leave third casting tube pag#-frUsing permanent ink, mark exterior
of each casting tube to identify as serial numBérs#2 and #3, respectively.

Leave bare %2” from both top and bottom ends.

Allow drying between coats.

Allow several hours drying before casting propdllan

2. Mark serial number on each casting tube to idenfifjcurately weigh all casting tubes
individually and use Table 2 to record data.

3. Apply shrink tape around top end of casting tube.
4. Pre-blend KN/sorbitol to proportions shown in Table

5. Prepare coring rods by applying a light coat of R¥kow to dry completely, then apply
light coat of Mann 400.

6. Prepare casting apparatus for propellant loading,aount onto vibrating table as shown
in Figure 1.

7. Make certain band clamp has been tightened.



all-thread stud, M1 6-18 % 2-152"
Meohaster pin 915654593

jarm nut, a/16-18"

/M chl aster pin 90494 A030
| 1

shrink tape
Dunstone Hi-Shrink, 0.002"

Thermal
insulation

. caring rod
rrglar disc (0.005")

casting tube

maching screw 9M16-18 % 1-3r4"
Mohaster pin 902754539

j—mylar disec (0.005")
bottom plug

witig nut, A1 6-18
M et aster pin 90866A030
2 reg'd)

Circular band clamp
rriage screw ribhed-neck,
G-18% 2"
Master pin 980604380 |

Base
req'd) \l\ /

> = {uibrating table) =

Figure 1— Setup for propellant loading operation.



Propellant casting preparations and procedure

8. Use only thermostatically controlled heating vel&ePreheat vessel to temperature
range of 250F (120C) to 298F (145C).
Do not allow temperature of propellant to excee@BQ150C) for extended duration.

9. Weigh out enough powdered mixture for one or megneents (Table 1) and add to
heating vessel a little at a time. Allow meltedrsjuo reach desired casting temperature
265°F (130°C) to 285F (140C).

10. Power up the vibrating table.

11.Pour & scoop slurry, with use of the spatula, icesting mould. Fill level to the top of
the casting tube

12. Allow vibrating table to run for a minimum duratiarf two minutes before powering off.
13.Remove casting setup from vibrating table by ungdwo wing nuts.
14.Slip mylar disc into place over coring rod and ostioface of propellant.

15.Slide Top Cap into place over coring rod and pdessn gently, allowing Top Cap to
seat on top of propellant surface. Press down togiisurface of Cap is fluskith top of
coring rod shoulderas shown in Figure 2. Approximately 5/16” of thep Cap will be
above the casting tube rim.

16.As is shown in Figure 2, place steel shim, spring spacer over coring rod.
Loosely install washer and wing nut.



_ all-thread stud, 516-18 % 2-1/2"
wing nut, 5M16-18 McM aster pin 915654 533

M ch aster pfn 908664 030
weasher, 516-18" _ _
M ch aster pin 91083&030\\\_‘_\ |=|{ spring, 165 bfin. rate
C e / Century Spring pin 117849
zﬂf“'} jam nut, 5/16-18"

@ﬂﬁ McM aster p/in 904344030
shrinktape

Dunstane Hi-Shrink, 0.002" C;:——-=if Top cap

artg"

caring rod
yylar dise (0,005 | Y

Thermal
jnsulatinn\

machine screw M 6-18x% 1-354"

M oM aster pfn 902754 589 \

bottam plug
wing nut, 5/16-18 \\
M chl aster pin 908664030
(2 reg'd) -

casting tube

rylar disc (0,005

Zircular band clamp

/ Base

carriage screws, ribbed-neck,
AMB-18 x 2"

M cht aster pfn 980604 380
02 req'd)

£ o

é

[wibrating table)

Figure 2— Casting mould arrangement.



17. Slowly tighten wing nut to compress spring. Continuetgging, but stoif
a) propellant begins to ooze out of mould
b) Top Cap sinks down more than approximately 1/8”
c) spring fully compresses

18. Allow to cool approximately one houlf spring is not fully compressed, tighten wingtn
to fully compress spring

19. Allow cooling to ambient temperature. This will eakeveral hours.



Disassembly and post-casting procedures.

20. Allow propellant to_fully hardemprior to releasing spring pressure (minimum 24rkou
from time of casting).

21.Disassemble casting setup. Bottom Plug may be rethby use of the Plug Removal
Tool fastened to the Bottom Plug with a 5/16” maehscrew. Use mallet to gently tap
on top end of Plug Removal tool.

22.Remove shrink tape from casting tube.

23.Weigh each grain segment and record individual iatsigsing Table 2.
Measure and record depths of each recessed endastig tube lengths, as shown in
Figure 3.

24. Store finished grains in sealed containers or palys, in a secure location or locations.

25. All segments to be primed at both ends (core exdydvith “ignition primer”. Ignition
primer consists of a well-blended mixture of potagsnitrate and charcoal (80/20 ratio,
by mass). A slurry of the powdered mixture and 188propyl alcohol prepared to a
consistency of thick paint is painted on to a thiess of approximately 0.010” (0.25
mm).



IMPORTANT NOTE: The scope of this document does not include cetaphformation on safety
precautions that must be followed. Refer to otleerses for such information. Recommended

safety wear, as a minimum, are protective glassear faceshield, leather gloves, and leather or
heavy jacket (long sleeves).

Basic formula | Amount per

KNSB segment *

KN 65% 635 grams
Sor bitol 35% 342 grams
100% 977 grams

* includes 70 grams for wastage

Table 1- Propellant formulas and constituent masses redjpier segment.
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Figure 3— Drawing of propellant grain segment, indicatmgasurements to be recorded.
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Table 2— Recording sheet for grain masses and dimensions




