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Subject: Design of Migh Pressure S~insh Oum.

The S-inoh gun whieh you eriginally designed for use with
a 60 1b. prejectils is considersbly larger in chamber and -
travel than you will need for use with a §3 1b. prejeetile. I
belisve that shis is clear from the enelesed figures. The
charssteristiss of the gun whieh you prepose is indieated by
the peint marked A.  THe dotted curves shew the required volume
of chamber as & funetica of either travel or offestive length
of gun (length of gun if erces sestiem of powder chember were
equal eross sestiem of prejestile) using FEl-i1 powder (whieh
2uut the same ballistic properties as the Navy powders).
The full ourves indicate the dimensions required of gums using
doudble base, VNE-MR pewder. I made the ecaloulati for the
maximum pressure (as averaged througheut the gem),’ 80,000
as this was perticularly ecavenient for making my tiems.

effestive 1

It ie evident that a comsiderebly smaller gun is required
if & hot doudle~base powder is used. There are & number of
powder compesitions which would be readily available in the re-
quired wed thiukmess.

1. Nortar sheet or het dallistite mamufustured by Ner-
cules Powder Company. I understand that amy desired wed in the
muanxmmumuunmmnww
a month after ordering.

2. PER-ME (manufsctured by Hereules Powder Campany). I

m‘n@snuhmrmﬁ-ﬂqmumﬁlym&.
PEE-M2 is used as & standard powdsr in many smll army cammen.
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3. OCordite Wi (manufectured by Nobel Powder Campany,
Canada). This powder is available in a large assortment of webs
and in both coerd and tube granmulation. IS is used as standard
for many Canadian gunas.

4. Cordite MD. This powder is eemsiderably hetter tham
the Cordite WM. While it is not manufactured at present in Oan~
ada, the Xobel Powder Company is equipped %0 make mmall lots of
any desired wed,

8. Cordite $C or HSC. Theee powders are available in Eag-
land. The SC would have no partisular adwvantage over the Wi ex-
cept that its standard granulation is the sletted tube whieh has
partioulsrly niee ballistiec and ignitien properties. The HSC is
the hottest standard powder used at the presemt time by either the
British or Americans. Unfortumately, I believe it is enly avail-
able in the mmaller webs.

The higher the density of loading the maller gwm is
required, The limi® to the practical demsity of loading are the
igaition diffienlties whish lead to pressure waves, ete. I want
% investigate these ignition diffioulties further, but the
following is my present undsrstanding:

1. Of all powders, sords are lsast likely to cause ignition
diffieulties. It is pessible to pask cords with a density of load-
ing up te 9. Cerds with a demnsity of leading of .9 give the same
ballistie performance as a sonstant burning surface grain packed
at & loading dengity of 8. Beeause of their very regular perform-
anee, the British use eorda even at the sserifics of abeut 100
ft/s0e in mussle veloeity (for the ssme weight of powder of a dif-
ferent gramlation).

8. 3Jletted tubes are the next easiest powder to igmite., They
have offectively eomstant burming surfaee and give geod ballistie
effieiency. I believe that densities of loading ocemsiderabdly abdbove
«8 can be realised.

3. BSheet or flake pewder should be quite satisfactery at
high densities of loading. Hewever, I would like to study same
firing reeords at Aberdeen before receommending ita use.

4. Seven perforated powder would be satisfactory provided
that the grains are stasked. This may invelve a eonsiderable amount
of prasticsl diffioulty for the mmall grain sises whish will be used.
(I do not believe that seven perforated powders for guns smaller thasm
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the 8" are ever stacked. Even the powder for the 8" pum is ted-
ious to stask., Unstacked seven perforated powder is likely te
lead to unprediotable pressure waves, ete., at the high demsities
of loading and high pressures sontemplated.

In designing a gun there are usuaslly a mmber of faetors
to be oonsidered. Usually the powder chsmber is made fairly smll,
as this oan de dome without appreciably imereasing the weight of
the gun. This has the advantage of giving s amaller mussle pres-
sure and using smaller eartridge cases. Alse it predbably makes i
sasier to secure good ignition. We like to draw velume of ehamber
versus effective length of gunm eurves and let the gun deeigners
piek out the dimemsions they desire therefrem. Please let me know
what you would like me %o do alemng these lines.

The wed for Navy powder for use in yeur prepesed gum at a
density of loading of .75 and P, = 75,000 pei is changed to spprox~
imately .08" when you change u&.n-nn.un:un.

Sinoerely yours,

JON:nll Joseph O, Hirsehfelder
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