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NEW ZEALAND PERMANENT FORCE OLD COMRADES ASSOCIATION INC 
PO BOX 33 710, TAKAPUNA, AUCKLAND 1309 

NEWSLETTER No 85 
March 1995 A R e g i s t e r e d P u b l i c a t i o n 

SUBSCRIPTIONS f o r 1995 a r e now due. H o n o r a r y , L i f e , and any member o v e r 
80 y e a r s of age pay no s u b . Lady A s s o c i a t e Members pay $2-50; a l l o t h e r 
members pay $5-00. By R u l e 4F any member o v e r t h r e e y e a r s i n a r r e a r s 
may be s t r u c k o f f s t r e n g t h u n l e s s t h e r e a r e e x t e n u a t i n g c i r c u m s t a n c e s , 
i n w h i c h c a s e S e c r e t a r y s h o u l d be i n f o r m e d . To be f i n a n c i a l t o 31 Dec 95 

you owe us $. . . . I f no amount i s showff you a r e f i n a n c i a l . 

CHANGES OF ADDRESS; 
L t C o l M.D. B e a t t i e RNZA t o 16 F i e l d R e g i m e n t , ATG, W a i o u r u . 
L t C o l R.L. C r o s s t o 19 Garden H e i g h t s Ave, G l e n v i e w , H a m i l t o n . 
C a p t M.F. D a k i n t o 23 R e y n o l d s P l a c e , T o r b a y , N o r t h S h o r e C i t y . 

GONE NO ADDRESS: LAST KNOWN LOCATION 
Cap t J . E . F i t z g e r a l d 32 Chapman S t , I N v e r c a r g i l l . 
Bdr P. S t o r e y 3 L O n s d a l e CRes, R o n g o t a i , Wgtn. 
Anyone knowing w h e r e a b o u t s o f above p l e a s e i n f o r m S e c r e t a r y . 
NEW MEMBERS; , % .. . ( R o b i n ) 
K30139 M a j o r G e n e r a l R.H.F. H o l l o w a y A C B CBE,-;4S5 Te Moana Rd, W a i k a n a e . 

1783 G.M. ( G e o r g e ) J o s e p h , 35B B i r d w o o d C r e s , P a r n e l l , A u c k l a n d 1 . 
Mrs H. ( H e l e n ) P a r k e s , P0 Box 124, L e i g h ( A s s o c i a t e ) . 

. 
L I F E MEMBER: 
1717 J . J . ( J o f f ) Adams, wef 2 May 9 5 . 
COMMITTEE MEETING: 
The n e x t w i l l be h e l d on S a t u r d a y 8 A p r i l 95 i n t h e main l o u n g e o f t h e 
B i r k e n h e a d RSA, R e c r e a t i o n D r i v e , B i r k e n h e a d , A u c k l a n d . Any non-committee 
members welcome. 
GUWNERS DAY SOCIAL: 
W i l l be h e l d on Wednesday 24 May 95 i n t h e main l o u n g e o f t h e B i r k e n h e a d 
RSA. A l l members welcome. C o m p r e h e n s i v e l u n c h e o n menu a v a i l a b l e a t $7. 
Members i n t e n d i n g t o be p r e s e n t p l e a s e c o n t a c t S e c r e t a r y by 22 May 95. 
Phone 09/445 3567. 
REUNIONS: 
161 B a t t e r y ( O r i g i n a l K o r e a ) Ormonde and Ganges a t A u c k l a n d 20 May 95. 
F o r f u r t h e r i n f o r m a t i o n c o n t a c t P h i l Ward, 34 F e r g u s s o n Ave, Mt A l b e r t , 
A u c k l a n d 3. Phone 09/846 2759. 
14 LAA R e g i m e n t . R e g i s t r a t i o n w i t h $10 f e e now b e i n g r e c e i v e d f o r 1995 
N a t i o n a l R e u n i o n i n W e l l i n g t o n 23-24 September. F u r t h e r d e t a i l s f r o m 
A c t i n g S e c r e t a r y Doug A l e x a n d e r , 49 T u i Rd, R a u m a t i B e a c h , Ph 04/2984342 
NZ KOrea V e t s A s s n 1 4 t h N a t i o n a l R e u n i o n , B l e n h e i m , 3-6 May 96. R e u n i o n 
S e c r e t a r y L e s P y e , P0 Box 2 1 , B l e n h e i m , Ph 03/578 2966. 
3NZ D i v A s s n N a t i o n a l b i e n n i a l r e u n i o n 18-19 Oct 95 a t P a l m e r s t o n N o r t h 
RSA. F u r t h e r i n f o f r o m Mrs B e t A l l e n , 117 Denbigh S t , F e i l d i n g . 
Phone 06/323 6487. 
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COPIER PAPER: . 
F o r t h e l a s t t h r e e o r f o u r y e a r s we h a v e been u s i n g p a p e r v e r y 
g e n e r o u s l y d o n a t e d by members, b u t now i t i s a l l gone. Any f u r t h e r 
d o n a t i o n s o f A4 80 gram p a p e r w i l l be g r a t e f u l l y r e c e i v e d . 
GRANT FROM LOTTERY GRANTS BOARD: 
The B o a r d h a s been p l e a s e d t o g r a n t us $1000 t o w a r d s t h e p u r c h a s e o f 
a new c o p i e r , a s s p a r e p a r t s f o r t h e one i n u s e a r e now h a r d t o f i n d , 
and i t i s becoming u n r e l i a b l e . We a s k e d f o r $ 4 2 7 5 . 
ASIAN DEFENCE JOURNAL ( A D J ) : 
Members i n t e r e s t e d i n t h e d e f e n c e f o r c e s o f S o u t h E a s t A s i a n f o r c e s 
and d e f e n c e i n d u s t r i e s i n t h o s e c o u n t r i e s a r e a d v i s e d t o s u b s c r i b e t o 
t h i s j o u r n a l w h i c h i s p u b l i s h e d m o n t h l y . A n n u a l sub $US150 ( $ 2 8 0 f o r 
two y e a r s , $380 f o r t h r e e ) . W r i t e t o Syed H u s s e i n P u b l i c a t i o n s SDN BHD, 
P0 Box 10836, 50726 K u a l a Lumpur, M a l a y s i a . I t i s e x p e n s i v e but v e r y 
w e l l p r e s e n t e d . S u g g e s t s h a r e w i t h a n o t h e r member/s. 
H.P. B00KFINDERS, 6 C l e r k e n w e l l C O t t a g e s ? Haddenham, B u c k s HP17 8 B J , 
E n g l a n d , u n d e r t a k e t o o b t a i n j u s t a b o u t any book l o n g o u t o f p r i n t . 
BOOK REVIEW: H.J ( T e a c h ) Macown, 68 Umuroa S t , Mamaku, R o t o r u a , 
recommends t h e f o l l o w i n g book: BATTLE DRESS, by 'Gun B u s t e r ' p u b l i s h 
by Hodder & S t o u g h t o n , 1 9 4 1 . I t i s a c o l l e c t i o n o f Gunner s t o r i e s s e t 
i n E u r o p e p r i o t t o D u n k i r k . D e s c r i p t i o n s o f e q u i p m e n t and Gunner 
l a n g u a g e a r e a c c u r a t e and a m u s i n g t o t h e p r e s e n t - d a y Gunner. 
NEWS FROM MEMBERS: 
L i e u t e n a n t C o l o n e l M.D. ( M a t t ) B E a t t i e , who assumed command of 16 F i e l d 
R e g i m e n t RNZA, i n J a n u a r y , w r i t e s : ^ Mar 95 
" I t h o u g h t I would t a k e t h e o p p o r t u n i t y t o u p d a t e t h e a s s o c i a t i o n on 
r e c e n t c omings and g o i n g s i n 16 F i e l d R e g i m e n t . I t o o k command i n 
J a n u a r y o f a f i n e u n i t , r e c e n t l y p r o v e d i n b o t h g u n n e r y and s p o r t . We 
a r e a c o m p e t i t i v e o u t f i t and a r e v e r y p r o u d o f our h e r i t a g e , m a i n t a i n i n g 
c o n t a c t w i t h r e g i m e n t a l a s s o c i a t i o n s and v e t e r a n s ' a s s o c i a t i o n s 
t h r o u g h o u t New Z e a l a n d and o v e r s e a s . 
I n May 1995 we h o s t 5 F i e l d R e g i m e n t f o r G u n n e r s Day and I am happy 
t o w i d e n t h e i n v i t a t i o n f o r o t h e r ' o l d and b o l d . ' A l l a n Boyd i s t h e 
c o n t a c t i n A u c k l a n d . 
RSM I a n F o s t e r l e f t f o r B o s n i a l a s t week and we w i s h him w e l l . As t h e 
B o s n i a commitment c o n t i n u e s , RNZA p e r s o n n e l w i l l d e p l o y on an i n c r e a s ^ g 
b a s i s t o meet t h e Army's n e e d s . 
Our new a i r d e f e n c e t r o o p comes on l i n e s o o n . I t w i l l be a m i s s i l e 
s y s t e m w i t h a n i g h t f i g h t i n g c a p a b i l i t y . Look f o r an u p d a t e i n t h e 
n e w s p a p e r s t o w a r d s t h e end o f t h e y e a r . 

R e g a r d s , 
Ma t t B e a t t i e . " 

C o l i n A n drews, C h a i r m a n , N o r t h S h o r e B u s i n e s s A s s o c i a t i o n , i s a t war 
a g a i n , t h i s t i m e v e r s u s t h e N o r t h S h o r e C i t y • C o u n c i l . H i s a d d r e s s i s : 
26 P i n e R i d g e T e e , T a k a p u n a , A u c k l a n d 9. 

T e r r y A r n o t t , 24 S u r f d a l e Rd, W a i h e k e I s l a n d , k i n d l y o f f e r e d t o t a k e 
a p a r t y o f O l d Comrades on a t o u r o f t h e i s l a n d d u r i n g J a n u a r y . J o e 
Hanvey, H a r r y A n d e r s o n , J o a n and L e s W i l s o n , and Dan and D o r o t h y F o l e y 
t o o k a d v a n t a g e o f t h e o f f e r and had a v e r y e n j o y a b l e day 

Our c o n d o l e n c e s go t o Tom S w i f t , U N i t 2 / 1 , B e l l c r o f t P l a c e , T a k a p u n a , 
who r e c e n t l y l o s t h i s good l a d y , P eg. 
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Roger Wylde, 1/13 R a n f u r l y S t , Upper H u t t , i s j u s t back f r o m 14 d a y s 
c a r a v a n n i n g i n t h e W a i r a r a p a and Manawatu d i s t r i c t s . He a»d h i s good 
l a d y w i l l be c e l e b r a t i n g t h e i r 4 1 s t wedding a n n i v e r s a r y w i t h a t r i p 
t o N o r f o l k I s l a n d f o r e i g h t days i n A p r i l . WE w i s h them w e l l . 

J o c k Gunn's son s e n t 
t h i s p r e s s photo f r o m 
P e r t h . I t i s t h e Oz 
Army's ' s e c r e t m u s i c a 
weapon' made of empty 
2 5 - p r c a r t r i d g e c a s e s 
and a l t h o u g h i t s r a n g 
of n o t e s i s l i m i t e d , 
C p l A n d e r s o n r e c e n t l y 
s o l o e d d u r i n g t h e 
W i l l i a m T e l l O v e r t u r e 
J o c k m a i n t a i n s i t 
w o uld sound b e t t e r i f 
t h e c a r t r i d g e s were 
l i v e ! 

In the mood: Cpl Anderson strikes up a tune on the barrage-o-phone with the help of trombone player Cpl 
Mike Fitzpatrick and trumpet player Lance-Cpl Peter Young, P I C T U R E ROD TAYLOR 

J o c k , 1/289 R i c h a r d s o n Rd, Mt R o s k i l l , A u c k l a n d 4, r e c a l l s t h a t d u r i n g 
W o r l d War 2 he had a 2 5 -pr smoke s h e l l ( e m p t y ) c u t and s h a p e d t o f i t 
between t h e c e n t r e of t h e f i r i n g p l a t f o r m and t h e a x l e of, h i s gun t o 
p r e v e n t t h e p l a t f o r m l i f t i n g . A t y p i c a l K i w i i n n o v a t i o n . 

Angus R i v e r s a s k s : " i s anyone t h i n k i n g o f p u t t i n g our y e a r s o f u n o f f i c i ; 
h i s t o r i e s e t c i n t o a book?" Any o f f e r s ? 

J i m G i l b e r d , 54 Tom P a r k e r Ave, N a p i e r , our I m m e d i a t e P a s t P r e s i d e n t , 
r e c e n t l y r e v e r t e d t o L i m b e r Gunner t o c a r r y out m a i n t e n a n c e on t h e 
N a p i e r RSA M1956 I t a l i a n 105-mm h o w i t z e r . He s a y s t h e j o b " t o o k him 
back a y e a r or t w o ! " 

I a n Cunningham, 14 C h a r l o t t e S t , R o s l y n , D u n e d i n , h a s been k e e p i n g c l o s i 
t o home l o o k i n g a f t e r E t h n e who s u f f e r e d a b r o k e n femur and a t h i r d 
h i p r e p l a c e m e n t l a s t A p r i l . He s a y s he h a s h e a r d H o k i S t u a r t i s A c t i n g 
RSM o f t h e M O n t e c i l l o War V e t e r a n s Home, s e n d s r e g a r d s t o a l l O l d 
Comrades, and hopes t o a t t e n d a r e u n i o n 'one o f t h e s e y e a r s . ' 

C o n d o l e n c e s a r e due t o Herb M i l n e , 1/64 B e n t l e y Ave, G l e n f i e l d , 
A u c k l a n d 10, who r e c e n t l y l o s t h i s good l a d y D o r i s . 

S e c r e t a r y t r u s t s a l l members have bought a t i c k e t i n t h e r a f f l e t o r a i s < 
f u n d s f o r t h e Q E I I Army M e m o r i a l Museum, W a i o u r u . Most RSAs w i l l h a v e 
t i c k e t s w h i c h a r e $10 e a c h . F i r s t p r i z e : A M e r c e d e s Benz C s e r i e s 180, 
r e t a i l v a l u e $ 8 2 , 5 6 0 ; s e c o n d : r e t u r n a i r f a r e s t o UK; t h i r d , f o u r t h and 
f i f t h e a c h a X e r o x 5730 C o p i e r p l u s a x e r o x . S m a l l f a x I I I . V a l u e f o r 
e a c h package $ 4 2 9 7 . T o t a l p r i z e v a l u e $ 1 1 1 , 7 9 8 . 

GUNNERS DAY T R I P TO WAIOURU: 
Any Gunner i n t e r e s t e d i n a bus t r i p t o 16 F i e l d R e g i m e n t on G u n n e r s 
Day, 26 May 9 5 , t o c o n t a c t A l l a n Boyd on 09/817 7 8 1 1 , a s soon a s 
p o s s i b l e . Bus l e a v e s T a k a p u n a 0615. . C o s t f o r two d a y s 
$80. 
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THE GUN 
By W a l l y R u f f e l l 

CHAPTER 4; 

GUNFOUNDING: ( C o n t i n u e d from N e w s l e t t e r No 8 4 ) 

A f t e r t h e c o m p l e t e mould had been made r e a d y t o t a k e t h e m o l t e n m e t a l 
i t was p l a c e d b r e e c h end down i n a p i t a d j a c e n t t o t h e f u r n a c e and 
s u r r o u n d e d by t i g h t l y rammed e a r t h f o r i t s e n t i r e l e n g t h . The m o l t e n 
m e t a l was t h e n r u n i n t o t h e mould t o t h e top of t h e dead h e a d . T w e n t y 
f o u r h o u r s a f t e r t h e pour mould and c a s t i n g had c o o l e d s u f f i c i e n t l y t o 
p e r m i t t h e i r b e i n g dug out and removed f r o m t h e p i t . 
F u r t h e r c o o l i n g e n a b l e d t h e s t a v e s and hoops to be removed. The mould 
' m a t e r i a l was t h e n b r o k e n away f r o m t h e c a s t i n g , t h e l a t t e r b e i n g c l e a r e d 
o f rough b u r r s and c r u s t w i t h hammer and c o l d c h i s e l , a f t e r w h i c h t h e 
dead head was. sawn o f f . Thus e a c h mould c o u l d be u s e d once o n l y . 
ORNAMENTATION: 
W i t h t h e e x c e p t i o n o f d e c o r a t i v e bands c a l l e d ' a s t r a g a l s and f i l l e t s ' 
t h e 1 8 t h c e n t u r y gun shown i n F i g s 45 and-46 f e a t u r e d no embossed, 
i . e . r a i s e d , d e c o r a t i o n s but e a r l i e r o r d n a n c e f r e q u e n t l y i n c l u d e d t h „/ 
i n abundance. I n d e e d , many p i e c e s were c o n s i d e r e d w o r k s o f a r t , and s t i l 
a r e . Compare t h e two guns i n F i g s . 47. T h a t i n 47A was c a s t i n 1614, 
and i n c l u d e s d o l p h i n s ( d e s c r i b e d b e l o w ) , w h i l e t h e o t h e r was made i n 
1814. 

D e c o r a t i v e d e s i g n s i n F i g . 47A a r e embossed w h i l e t h o s e on 47B wece 
i n c i s e d or e n g r a v e d a f t e r p r o o f . 
But works o f a r t a r e o f t e n e x p e n s i v e , e s p e c i a l l y when s k i l f u l l y 
e x e c u t e d . Models o f t h e embossed f e a t u r e s had f i r s t t o be c a r v e d i n wax, 
t h e n c a r e f u l l y a t t a c h e d t o t h e main model. D.uring t h e r e m o v a l o f t h e 
l a t t e r from t h e mould h e a t was a p p l i e d t o m e l t t h e wax, t h u s l e a v i n g 
c a v i t i e s o f t h e r e q u i r e d shape l a t e r f i l l e d by m o l t e n m e t a l . Not o n l y 
was t h e p r o d u c t i o n o f t h e s e d e c o r a t i o n s e x p e n s i v e , i t was a l s o t i m e -
c o n s u m i n g , r e q u i r i n g t h e employment o f h i g h l y s k i l l e d a r t i s t s - n o r d i d 
t h e y make t h e s l i g h t e s t d i f f e r e n c e t o t h e b a l l i s t i c p e r f o r m a n c e o f t h e 
gun. A l s o embossed d e c o r a t i o n s hampered m a c h i n i n g o p e r a t i o n s b e c a u s e 
where t h e y o c c u r r e d t h e p i e c e c o u l d not be t u r n e d but had t o be p l a n e d . 
L a s t l y , i f t h e gun f a i l e d a t p r o o f t h e y c o s t was 'money down t h e 
d r a i n ' a s i t w e r e . 
Common s e n s e e v e n t u a l l y p r e v a i l e d ; w i t h the- e x c e p t i o n o f a s t r a g a l s and 
f i l l e t s , many o f w h i c h were s i m p l i f i e d o r d i s p e n s e d w i t h , embossed 



5 

d e c o r a t i o n s had l a r g e l y d i s a p p e a r e d by t h e 1 8 t h c e n t u r y , and no m a r k s 
o f any k i n d a p p e a r e d on a gun b e f o r e p r o o f . I f i t p a s s e d p r o o f 
n e c e s s a r y m a r k i n g s o n l y were e n g r a v e d on t h e m e t a l , i . e . c u t w i t h hammer 
and c h i s e l . They were u s u a l l y l i m i t e d t o t h e R o y a l Monogram, w e i g h t , 
d a t e of m a n u f a c t u r e , t h e 'broad a r r o w ' ( s i g n i f y i n g Government o w n e r s h i p 
and t h e r e g i s t e r number. On ' b r a s s ' o r d n a n c e t h e monogram o f t h e M a s t e r 
G e n e r a l of t h e Ordnance ( a f t e r 1855 t h e S e c r e t a r y of S t a t e f o r W a r ) , 
was a l s o e n g r a v e d on t h e chase.. Thus i f t h e gun f a i l e d p r o o f much l e s s 
t i m e and money were w a s t e d t h a n w i t h -the o l d e r s y s t e m . 
AS i r o n g r a d u a l l y s u p e r s e d e d b r o n z e guns became even p l a i n e r b e c a u s e 
i n c a s t i n g i r o n d i d not l e n d i t s e l f so w e l l t o t h e r e p r o d u c t i o n o f 
i n t r i c a t e d e s i g n s , p a r t i c u l a r l y of an embossed n a t u r e . E s s e n t i a l m a r k s 
o n l y were e n g r a v e d a f t e r p r o o f . 
A f e a t u r e of e a r l y guns was t h e i n c o r p o r a t i o n of l i f t i n g h a n d l e s a t 
"the c e n t r e of g r a v i t y c a l l e d ' d o l p h i n s ' w h i c h a n i m a l s t h e y were made 
to r e s e m b l e . They had f i r s t t o be c a r v e d i n wax a s w i t h o t h e r embossed 
d e c o r a t i o n s a l r e a d y m e n t i o n e d . However, Gunners a t l a s t r e a l i s e d t h a t 
one end of a s l i n g a r o u n d t h e c a s c a b l e and t h e o t h e r round a p i e c e o f 
s k i d d i n g i n s e r t e d i n t h e m u z z l e was a b e t t e r way to l i f t a gun. L i f t i n g 
h a n d l e s were soon made p l a i n , i . e . l o s t t h e i r d o l p h i n s h a p e , and and b-y 
t h e end o f t h e 1 8 t h c e n t u r y were becoming! r a r e . 
GUNFOUNDERS THINK-"BIG: 
As c a s t i n g s u p e r s e d e d t h e wrought i r o n b u i l t - u p s y s t e m of o r d n a n c e 
c o n s t r u c t i o n around 1520, Gunners demanded c a s t guns i n s i m i l a r 
c a l i b r e s , i n c l u d i n g e x a m p l e s c a p a b l e of h a n d l i n g t h e huge s t o n e s h o t 
s t i l l i n vogue f o r s i e g e o p e r a t i o n s . As t h e t e c h n i q u e o f * " c a s t i n g i r o n 
was s t i l l i n i t s i n f a n c y i n w e s t e r n c o u n t r i e s , h e a v y p i e c e s were c a s t 
i n b r o n z e or s i m i l a r a l l o y s e.g. ' l a t t e n , ' a t y p e of b r a s s . Some v e r y 
i n t e r e s t i n g p i e c e s r e s u l t e d . 
W h i l e b e s i e g i n g C o n s t a n t i n o p l e i n 1451 t h e T u r k s a c t u a l l y c a s t a number 
o f guns on t h e s p o t ! They were about 17 " f e e t ( 5 . 1 8 m e t r e s ) l o n g , of 
25 i n c h e s ( 6 3 . 5 cm) c a l i b r e , and t h r e w s t o n e s h o t o f about 676 l b s 
( 3 0 6 . 6 k g ) . They r e m a i n e d s e r v i c e a b l e f o r a l m o s t 400 y e a r s - to t h e 
c h a g r i n o f t h e R o y a l Navy, s h i p s of w h i c h s u f f e r e d s i g n i f i c a n t damage 
a s w e l l a s s e v e r a l c a s u a l t i e s i n 1807 w h i l e a t t e m p t i n g t o f o r c e t h e 
D a r d a n e l l e s where some of t h e guns had been mounted. See F i g . 48. 
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F i g . 48: One of t h e D a r d a n e l l e s guns now a t t h e Tower of LOndon. Hade 
i n two p i e c e s w h i c h s c r e w e d t o g e t h e r both f o r e a s e of m a n u f a c t u r e a s 
w e l l a s t r a n s p o r t , i t i s r e c o r d e d t h a t when u n s c r e w e d t h e t h r e a d s were 
a s c l e a n and s h a r p a s t h e y must have been when t h e gun was f i r s t made. 
How t h e t h r e a d e d p o r t i o n s were c r a f t e d c e n t u r i e s b e f o r e t h e i n v e n t i o n 
o f t h e heavy s c r e w - c u t t i n g l a t h e i s most i n t r i g u i n g . The gun w e i g h s a 
t o t a l o f 16 t o n s 16 cwt ( 1 7 . 0 6 9 t o n n e s ) . 
A n o t h e r g r e a t p i e c e c a l l e d 'Mukh-el-Maidan' ( M a s t e r o f t h e P l a i n ) , c a s t 
a t Ahmednuggar, I n d i a , i n 1548 by a T u r k was o f 2 8 . 5 - i n c h ( 7 2 . 3 9 — c m ) 
c a l i b r e and f i r e d a-LO0O-lb ( 4 5 5 - k g ) s h o t w i t h an 8 0 - l b ( 3 6 - k g ) c h a r g e 
o f powder. L a s t f i r e d d u r i n g t h e 1 8 t h c e n t u r y , l e g e n d r e c o r d s t h a t a l l 
p r e g n a n t women i n t h e v i c i n i t y m i s c a r r i e d ! 
The l a r g e s t gun e v e r made ( u n t i l 1 9 4 4 ) was t h e ' T S a r P u s c h k a , ' t h e 
G r e a t Gun o f Moscow, c a s t i n 1586. Of 3 6 - i n c h ( 9 1 . 4 - c m ) c a l i b r e , i t 
w o uld have f i r e d a s h o t o f a r o u n d 2400 l b s .(1091 k g ) , a l t h o u g h t h e r e i s 
no r e c o r d of i t s e v e r h a v i n g been f i r e d . See F i g . 49. 
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F i g . 

' T s a r P u s c h k a ' o r 
The G r e a t Gun o f 
Moscow. 

Not t o same. s c a l < 
F i g . 48. L e n g t h a b o u t 
5 m e t r e s , C a l i b r e 36 i n c h e s ( 9 1 . 4 cm). 

MACHINING OPERATIONS: 
P r i o r t o t h e 1 8 t h c e n t u r y guns were c a s t r o u n d a c o r e or ' k e r n e l b a r ' 
b u i l t up from w i r e and c l a y o v e r an i r o n s p i n d l e somewhat s m a l l e r t h a n 
t h e r e q u i r e d b o r e . T h e r e f o r e a f t e r c a s t i n g t h e gun was l e f t w i t h a 
r o u g h h o l e w h i c h had t o be bored up t o t h e s p e c i f i e d c a l i b r e . 
The method was f a r f r o m s a t i s f a c t o r y f o r s o m e t i m e s t h e c o r e s h i f t d d 
d u r i n g t h e c a s t i n g p r o c e s s so t h a t t h e a x i s o f t h e h o l e d i d n o t end up 
c o i n c i d e n t w i t h t h e a x i s o f t h e p i e c e . B o r i n g d i d n o t a l w a y s r e c t i f y 
t h e f a u l t b e c a u s e i n t h e p r i m i t i v e m a c h i n e s t h e n i n use t h e b o r i n g b a r 
t e n d e d t o f o l l o w t h e e x i s t i n g h o l e . A l s o , t h e h a r d c r u s t l e f t i n t h e 
h o l e by t h e c a s t i n g p r o c e s s s h o r t e n e d t h e l i f e of t h e b o r i n g t o o l t o 
an i n c o n v e n i e n t e x t e n t . The a n s w e r was t o c a s t t h e gun s o l i d and d r i l l 
a n d / o r b o r e t h e b o r e i n s t a g e s , a s y s t e m a d o p t e d i n E u r o p e i n 1747 and 
i n B r i t a i n i n 1774. «' 
A l t h o u g h c r u d e h o r i z o n t a l b o r i n g m a c h i n e s d r i v e n by w a t e r power were 
a t f i r s t u s e d ( S e e F i g . 5 0 ) , t h e s e a p p e a r t o have been s u p e r s e d e d i n 
t h e 1 8 t h c e n t u r y by a v e r t i c a l v a r i e t y d r i v e n by h o r s e s , a s shown i n 
F i g . 5 1 . 

Sis: 

F i g . 50: E a r l y w a t e r - d r i v e n 
h o r i z o n t a l b o r i n g 
m a c h i n e . The workman 
i s r e m o v i n g t h e 
'dead h e a d . ' 

b o r i n g 
and t h e 

However, i n t h e v e r t i c a l m a c h i n e 
i n w h i c h t h e d r i l l r o t a t e d w h i l e 
t h e j p i e c e d e s c e n d e d by i t s own 
w e i g h t , p r e c i s e a l i g n m e n t of t h e 
d r i l l w i t h t h e a x i s o f t h e p i e c e 
was d i f f i c u l t t o m a i n t a i n , so 
i t was e v e n t u a l l y d e c i d e d t o 
r e v e r t t o t h e h o r i z o n t a l t y p e . 
The l a t t e r , i n w h i c h t h e gun 
r o t a t e d w h i l e t h e d r i l l o r 

b a r r e m a i n e d s t e a d y , c o u l d be s e t up on a much f i r m e r f o u n d a t i o n , 
r e f o r e p r o d u c e d a more p r e c i s e j o b . 
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As a f u r t h e r a d v a n t a g e t h e h o r i z o n t a l m a c h i n e e n a b l e d t h e o u t s i d e of 
t h e p i e c e t o be m achined a t t h e same t i m e a s t h e bore 

F i g . 5 1 : A one or two ' h o r s e - p o w e r ' 
m a c h i n e or ' m i l l ' as'^was 
s o m e t i m e s c a l l e d , f o r 
d r i l l i n g a n d / o r b o r i n g t h e 
b o r e o f a gun. S u p e r s e d e d 
d u r i n g t h e 1 8 t h c e n t u r y by 
t h e h o r i z o n t a l m a c h i n e 
shown i n F i g . 52 . 

B o r i n g and t u r n i n g c o m p l e t e d t h e 
v e n t was t h e n d r i l l e d by two men 
w i t h * a h a n d - o p e r a t e d d r i l l . 
A f t e r v e n t i n g t h e t r u n n i o n s were 
'machined.' The gun was p o s i t i o n e d 
w i t h i t s t r u n n i o n s v e r t i c a l , a f t e r 
w h i c h a b o u t a q u a r t e r i n c h ( 6 . 3 5 mm 
of t h e uppermost t r u n n i o n was. 
b r o u g h t t o t h e p r o p e r s i z e by f i l e 
and c h i s e l . Upon i t was t h e n p l a c e d 
a c i r c u l a r box w i t h a* c u t t e r f i x e d 
on i t s u n d e r s i d e , w h i l e on t h e 
u pper p a r t was f i x e d a v e r t i c a l 
s p i n d l e w i t h a h e a v y w e i g h t p r e s s i n j 
down upon i t . L e v e r s were a t t a c h e d 
t o t h e s p i n d l e , and two men k e p t 
w a l k i n g round and r o u n d r o t a t i n g 

t h e box u n t i l t h e l e n g t h of t h e t r u n n i o n had been m a c h i n e d , t h e end 
b e i n g f i n i s h e d w i t h c h i s e l and f i l e . The men t h e n r e p e a t e d t h e 
p e r f o r m a n c e on t h e o t h e r t r u n n i o n - and hoped t h e a x e s of t h e two were 
somewhere n e a r b e i n g i n t h e same s t r a i g h t l i n e , and t h a t t h i s l i n e was 
a t r i g h t a n g l e s t o t h e a x i s of t h e p i e c e ! 
W i t h t h e coming of s team power ( 1 8 4 5 i n W o o l w i c h ) , t h e h a n d - f i n i s h i n g 
of t r u n n i o n s c e a s e d w i t h t h e i n t r o d u c t i o n of a s p e c i a l t r u n n i o n i n g 
m a c h i n e w h i c h e n s u r e d t h e i r a c c u r a c y i n a l l r e s p e c t s . Power d r i l l s , 
e.g. f o r d r i l l i n g v e n t s , were a l s o i n t r o d u c e d . 

F i g . 5 2 . 

m H o r i z o n t a l 
l a t h e o f e a r l y 
1 8 t h c e n t u r y . 

The man on t h e l e f t i s t u r n i n g t h e o u t s i d e of t h e p i e c e w h i l e t h e one 
s e a t e d on t h e f a r r i g h t i s f e e d i n g t h e b o r i n g bar i n t o t h e b o r e by 
r a c k and p i n i o n g e a r i n g . U n t i l t h e i n v e n t i o n of t h e l a t h e s l i d e r e s t 
t u r n i n g was done by h o l d i n g t h e t o o l i n t h e hand, a s l o w and l a b o r i o u s 
b u s i n e s s . The l a t h e was d r i v e n l i t e r a l l y by h o r s e - p o w e r v i a a s h a f t 
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d i r e c t l y c o n n e c t e d to t h e l a t h e s p i n d l e t h r o u g h t h e w a l l t o t h e l e f t 
of t h e o p e r a t o r . F i g . 53 shows how a h o r s e - d r i v e n m a c h i n e w o r k e d . 

Note: The 
1 c l e a n e d 
PROOF: 

up 

H o r s e - p o w e r e d d r i v i n g m a c h i n e . The 
l a n t e r n w h e e l ' a t 'A' i s abo u t twc 

f e e t i n d i a m e t e r and t h e l a r g e w h e e l B 
11 t o 12 f e e t . 

t h i n k b i g ' g u n s . d e s c r i b e d above were n ot m a c h i n e d , m e r e l y 
' a f t e r c a s t i n g . 

I m m e d i a t e l y a f t e r c a s t i n g d u r i n g ' c l e a n i n g up' a v i s u a l i n s p e c t i o n o f 
t h e e x t e r i o r o f t h e p i e c e was made t o d e t e c t any o b v i o u s s u r f a c e f l a w s 
w h i c h e x c e e d e d a c c e p t e d l i m i t s . 
A f t e r 
a r e a s 
b e i n g 
w h i c h 

m a c h i n i n g t h e i n t e r i o r 
or c a v i t i e s p r o c e s s 

t 

of t h e 
known a s 

bor e was f i r s t 
1 s e a r c h i n g , ' 

e x a m i n e d f o r 
t h e i m p l e m e n t 

spongy 
us e d 

c a l l e d a ' s e a r c h e r . ' I t c o n s i s t e d o f a wooden s t a v e a t one end o f 
were a number of w i r e p o i n t s d e s i g n e d to c a t c h i n any c a v i t y 

when moved a r o u n d i n t h e b o r e . The p o i n t s c o u l d be r e t r a c t e d by a r i n g 
w h i c h s l i d up t h e s t a v e . A n o t h e r f o r m o f s e a r c h e r was d e s i g n e d t o t a k e 
a wax i m p r e s s i o n o f any c a v i t y d e t e c t e d , w h i c h , i f 1/9 i n c h or more i n 
d e p t h c a u s e d t h e gun t o be r e j e c t e d . The e a r l i e s t r e f e r e n c e t o t h e 
s e a r c h e r o c c u r r e d i n 1635. 
A n o t h e r t e s t was t o s u s p e n d t h e gun by t h e m u z z l e , f i l l t h e bore w i t h 
w a t e r , and o b s e r v e t h e o u t s i d e o f t h e p i e c e f o r s e e p a g e i n d i c a t i n g 
p o r o s i t y o f t h e m e t a l . D u r i n g t h e 1 8 t h c e n t u r y a more s e v e r e t e s t was 
i n t r o d u c e d by p u t t i n g t h e w a t e r u n d e r h i g h p r e s s u r e , b u t was d i s c o n t i n u e c 
i n 1780 a s b e i n g u n n e c e s s a r y f o r b r o n z e guns. 
The bore was gauged f o r a c c u r a c y and s t r a i g h t n e s s , t o l e r a n c e s b e i n g 
p r e t t y l i b e r a l - a t one t i m e p l u s o r minus 0.1 i n c h ( 2 . 5 mm) f o r c a l i b r e ! 
H a v i n g p a s s e d t h e above t e s t s t h e gun was t h e n f i r e d w i t h c h a r g e s w e l l 
above t h e maximum s e r v i c e c h a r g e , o f t e n b e i n g d o u b l e - s h o t t e d a s w e l l . 
T h e r e f o l l o w e d a n o t h e r v i s u a l i n s p e c t i o n and e x a m i n a t i o n a f t e r w h i c h 
t h e gun, i f f o u n d s e r v i c e a b l e , was p a s s e d t o t h e e n g r a v e r s . 
A w e a k n e s s i n a b r o n z e gun a p p e a r i n g a f t e r p r o o f u s u a l l y t o o k t h e f o r m 
of a b u l g e i n t h e b a r r e l , w h i c h o f c o u r s e meant r e j e c t i o n . 
C a s t i r o n guns were n ot so c o n s i d e r a t e ; t h e y i n v a r i a b l y b u r s t d u r i n g 
f i r i n g . C o n s e q u e n t l y G u n n e r s o f t h e smooth-bore e r a n a t u r a l l y p r e f e r r e d 
t o s e r v e on b r o n z e guns r a t h e r t h a n on i r o n ! 

To be c o n t i n u e d . 


