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cold forged under all conceivable p&rameters of feed rates, reduction 

rates, speed of forging, etc. Final results of this development using 

• the GFM machine with its reciprocating four-hammer forging head were 

negative. A no-turn outside was possible but the finish on the inside 

was not acceptable for a no-ream process. The GFM four-hammer system 

when producing as thin a wall tubing as required for our shotgun barrel 

leaves visable hammer marks in the bore which would require a ream 

operation to remove. ~ith reaming back in the picture, the economics 

were no longer attractive. A number of positive factors, hovever, were 

developed from this study. High frequency welded tubing.during all this 
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·\~~ .. 
testing of welded tubing for shotgun barrel usage was war-ranted. <:~~A;_lso, ~.-0t,_ '"' \.•,. ·.~·~· 
a method of roller finishing the outside diameter of thec-,_£~;.:f:ged J~ot~ii!i,11 -:~LS.3 .•oc~i 

.T!·= ·~:r_(tr~-= ~Jt~ ~~; .,~(·;~~~lb: ~:~~~~if~;/~;·· 
barrels was demonstrated as a simple, superior an9,ylc:;~~r co&'B~ met~i:i'-d··· t1fi~~~:· .,,., ... 

:;~~~\ ~-· ~~~-~ -~~~-!- ·.~~ ~: 
rep lace current, multi-pass grinding, p o_~.tshing:!t and s~?ershe~i~' 

.. , :::~~~~~:< :i·~=·~~.. ·~}~-- '~Q~ ~-
0 u r Model 7 0 0 CF b a r~~"'~f)\ts n'tt.f1c;~'~-~-n ~7~,P ro ce~~;~d in this manner. 

_;'?"·<·~·-··· · ... ~ ·-~5_~, . . ·.:~::=: ;;n;..-

A new study vas, the~.~=-~re~_:/rec~~m,~-~nd·~;\i} an[t,,~ifroved to explore 
, ... /::-".~~ :,...c~=~::, ':~-~~\-'. -~}.-;!!'' t.t. 

other than GFM system~';'f'or llial:<;~fa'.t,~tire of a·,;~?-turn, no-ream lower cost 
-~f\ 1~~~-. ·:-n:1. ·~;~:}, .].:.~~~~~ 

shotgun b arr e~b~j: .A':i~.ev"4;.topmen t );ji ro'&i:..~01t!'iv'1 th Tubular Met al Dis placement, Inc . 
.. :-.:. ~~~4 ·. - -~~~. ·:·~\ .~f.~ ~i2V ~·» 

0 f Jop,~;n:;_;~is s~,y,ri ~''.~~ st~_1,_;,'.p;~±m specializing in tubular f 0 rmed p-roduc ts. 
~~ ~· ·~:_..:~, .... ·1~:c~·'· ·;:e:.·.: ·~t,,'l~~J;-,•~·' 

1·y;@:.S und.e\rta>lii\!tr-:· A scii-Ccal1'ed Phase I interim program to develop a no-ream 
-~;:~~~~h.=-., -~~~!:. ~~~~. '.:~ 

·i<t.~;;~W~:h·· ~~ C:t9.-;.<~-. ti~rr~~- us io g high frequency welded tubing vas authorized. 
,:~~,I '\~~~ ~~~: ~-~1i·~~~'.~ :~~; 
:~W ·:;i:~va·~'···,duriti1~~'t:.his developir.ent that another manufacturer of high frequency 
~:. -~ ~ .... :., '••' . 

·~n~ . .J~~ei"~~d tubing 'Was discove-red that could produce a tube with a. heavy 

'~~:;~~·.-:;:)3~··· enough wall to make our entire shotgun barrel without an upset operation, 

testing shoved no failures whatsoever indicating continued study and 

operations. 

lt 

a definite advan:age from a Capital invest:.ment and operating cost 

standpoint. The supplier of this tubing, The Lone Star Steel Company, 
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