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S a f ë i f i n  H e x n â lin g T Iliiiiim s s m  P o w d e rs

G. M. BABCOCK and F. B. REtHWISCH Réynoieii litiale Ci- Uuijrllfe. ly.

..............* — ' - Che)», 6  Met. IBTEX>RE1 A T IO ll""—-•   "  1

Except for -those people Whs work «mBtap-fly with aluminum 
powders, sufficient respect for the exploslbUUy of this material does 
not appear to .exist. With (he present widespread tute pi aluminum 
powders ja r the manufacture of military pyrotechnics, need has 
developed ior (he mors widespread dissemination of lulermaEoc. an 
safe practices In their handling and in manufacturing pyrotechnics. 
The article which iollewa b  hosed on the experience gained b y the 
Reynolds hlefals Co. fa  meaty years of producing and handling 
metallic powders and is ottered as a  starting point fa  the develop, 
moot of safety programs far concern« engaged fa or beginning opera* 
•loss In pyrotechnic work;. Certain fondai»«nlul precautions are dis­
cussed by (he authors a s a sends», fa the industry, but neither they 
nor their company assume liability of any Mnd fa presenting this
Information.—Editor*.

F  oakk ¿ninnimi powdbb, some.
■ diet simitar to die material 

outmaoniy used fa uluaitnuia paint 
undo1 tbs mtho1 misleading nano of 
fslnutaum ■ brume powdê *' fa ft 
vofaable eoaiponcnl «1 pyrotechnie 
m (stares used lor fares uid rimata. 
The-high siufatie ere* of s given 
weight of aluminum fiabe powder 
liuilas it eerily ¡gnitiWe iHieu fa the 
presane» of oxygen or air.* Hunting, 
i t  ero lv o s n  im nendous tu n w m t-u f 
beai soil Ughi. Owing .to it* levy 
uppsrenl drarity, .fine partielea a l 
the siatene) lead to Host fa air with 
Uie attendant danger of violent ex­
piation upon IguilioB. when » peeper 
ratte of itlinùnnm fa uryg-cn fa 
re a d ie d ,
' A. awnewhot different nlwmuina 
powdar. die gmnei vxrioty, oondete 
of spherw, smunge idiepea np iri-e- 
gutar grain» of nltmimim. vintili are 
reletivfly hard to ignita. tVhrii mixed 
with exygna.praiiacfag nompouadi, 
the grained pow der will hum vitti 
the rvolation of untali beat end light. 
This msturfal, however, bos a Ugh 
apparent density and low surface 
arca vhfah lends to keep it from 
ouepwuina in air »  that the danger 
of erpheion or lire from aimnfatm 
«fog’* fa almost nil.

Both Hake and grained afamfatmi 
are shipped fa sealed drums with 
falp nmov&bfa heads, Those, drums

at

should ha ¡¡Lured unopened in » sap­
ante ana wlttever poteilfin, sine« 
if they (ite dared dong vidi sud) 
eliminate ms snlphur, stoles m l 
othen of simitar ohiraeter, > fin 
from any *mw» wvrid protest. » most 
idiom probten, 'Whenever » dram 
of staminali) ponder fa opened for 
hiding or inspection, ft should le 
(noscd and nnwiled u  soon as pot­
able. This not only Insane greater 
anfety against fire from cetera*) 
couees bui ah» limit« firn likelihood 
of (.ramp material getting into (ho 
powder oi of fae powder absorbing 
water fro» the air. In one instance 
a sealed drain of fiabe atanmsm 

• ivittetoed an aluminum dont «pfa: 
sign and eobaepient fire without 
ignition of fise anta confante,

Tban ere’ few  preclkal means of 
cKttaguihhfag firm involving alumi- 
unm powder or mixtures eontafatag 
this powder. Anything vhfah (aids 
to disturb Die hunûttf aotss may 
threw the aluminum mû the at* and 
result is  a. violent oxplohins of at-- 
BMsdOns deintotive power. I t  is 
true that dry send, esmfuBy plaood 
over » pH* of bntntag nlmnitnus, 
wiQ «mother ti# fiume, but in the 
(sottement attending such a fire, 
thete fa danger that Die tasti v ili 
he thrown or shoveled os fa the 
mom, and diet the powder wit) be 
thrown Into the air. The» have bum

several cwres where relatively hartn- 
Uao fim have heen change) fa aeri- 
otuj ant) fatal explosions from (bis 
cause. •

Consonantly, the Bit« and more 
prudent rale In fa instruct wnployccs 
to walk out of the building in the 
ease of an etanrimun fire, shutting 
the liter ceonrely hut as gently as 
possible fa avoid distnfblng the 
lmrnfag moos.

All employees obonld be tnvfrucfad 
in procedure* to avoid. Ttngr should 
understand thoroughly that water, 
carbon tetrachloride, lire foam, oar- 
bsn dioxide and nlmilo, eEttagatah- ’
fag agent« should not he used os 
nhuuiuum firm. Cao of eneh iu to l. 
ofa will cane* explosions. Right 
watchmen should ho batreetrd fa 
convey thie faformatfan U any XP4U1- 
1st or rohuiteer group which at* 
tempi« fa extrogofali an olinitmnm 
Ore. 'Fnrthennorie, the use o f n ftae 
•rpmy nf water from a stirrup pump, 
ewih as fa used by civilian tlrfenve 
woriem on InroiHliury bomba, rixmld 
never hr used on oluaiisnm winter 
fires, _

ft fa of utmost IniparUnicc tlmt 
liitnl fire deportment). he talwisefi 
of these precautions. 'The iltptiTi- 
m«pt should ho provided with ciiui- 
plote fafomatlofi and charts regard­
ing thoso wnrebonees which con Into 
altmtaiun, os veil ox those conluit,-
ing olhor dherntaafa. These fhnrls 
ohoald also bo readily nnotable fa 
the walehnun and to the plent'a own 
protection division at «11 tinu&

Avampta jusmtns -

A  evuree of giuat danger in fa* 
bundlfag of (duminiun powder is the 
presenee of foreign hnb<faate& pur- 
tiunhii'ly herd or mrlsilio nmtariois. 
Cere shosid be (shea to see find 
doling bolt«, mute and uiinfinr bits 
of motel eensot eosfatmnsfa sIumI- 
SUMl powder or pyrolrolinlii liil.lnrfta,

.flood plnnt honiriieejnng hr nne 
of tiw isosl vitoetivc Melbcfa in- 
«ehieviag plant eafoty usd euo didiI 
bo taken partlcrularty fa the vrigh- 
mg, mixing end pxesrmg Tooms. As 
littie material as fa preeffaol should 
be kept fa one ptaoe at one fuse. 
Stoops for handling pawdeta should 
be of nm-rparktag material raid the 
handling should be slow snd doli-

•  JA X V jlE T  m s  .  OEEMICAl. ft M EtAtXtmCICAI, EHcstNEisaJMÈ



iter .jxr.vcp
j1 

osiusE
K

fflK
J nvaraiirm

vxaii! * 
n

o
m

ii.i



P lH ,&£M.

*
Sw
K

I

g
8s&
9
E«

-  . - . 4 * 3 1 1 l l H I f l f !

§ 5  «  5 ^  £ ;

à . £  S-1 |  |  f  f  
•5 r i i

I  iySr**’*
, 1  „  *■ ?* **H *

L y h i  * 1 - *  ¡Sg-M s|*’i  
!>11 è-L*2 s = |: . .  i, 2  3*153“ «• 2  *"■8 <* RJ 5LW *5 se* ^
: i l i 1 l 5 « lir*»»-»»!
i ? 3  ^  S‘ S c : 3  _

' i i f l i l rg ;  ;> S  g  -a a .  

w g, ti- 5. e  *5

I r i s  & §
*  £ . 5  5 1 . -

a » S | |  
= « • =!  ?  g i  &
g-»  S S . , 5  a 

c  H § jL I  cr g,♦■< 3 < t= —J » p-



gM ivronriO NS a y o ii tH n r r r a a K  ?  T v a i « a a o  * s te i s x r a t s r t

■ •* ni^na i« n
......... H W«M
»* ♦ • M1Î MJtUlMtftffr «|fl»S
............... pnu«ft *»*i«*d

jsw rt «w»V**4
............ • <»'» 41«M«d
— • ** ♦«***» Twutf«Mn«a
—**'* oiH«y«0*a iwwkii

m « p
on  •••■
u t “ ♦
9a •*- 
M® **'
%tx *•*
t(S
«a"’*

9NISU33AQV ©WISSVip 
MOU03S 1H€H1HÌ>«V3S

a
« i   ...............-y '«*»* »goto««
t t i .......•-..( -«a *to«3.4 w jö

m u tu i/ -ari Sin in^iM 
u i ■ '■  . " .  m »a

‘*p«H  *
HI  .......'•—'MI «ap «4 • « « «
«I -*6 ,J'P4 4 4IW9 4*5 «*IIIW 
»  ........H  'V  "« I ’iw s 4 *««IIM
I t i —" io  t*‘K l»**8s *'|»WA
i n .........~ — "»9 •*■ )« e « w itt
m i -— —♦...............H "S««W I
m í  .......«o -iwi n*n
w  n o  •*M 4 •»B  ■w«l»«IP*IÄ'> 

• SII ........8l*0 »•bbiuIim u  W » M .
Iti l'ittH 'ifg  IM I UMIS « « « «
IH —...........°3
t)C '*«0  Mio HUBO-USIA,
t ft  .................. H  'n o  Sf»N |i*A
H Í ..................... ' ............  •’IMO

|n ja in p  rai»*B3 -o|^6(|A
I t i ..................... '« a * “«4 ‘ "AIA".
SM t................ “ «o «*«*>IS '5 -n
•HI* • •• ’ '«3 W°1V W  t  '0
atl -n o  Hpibj pnpwis «oi»n
K l ’<1........ : ......................’* « 3

« W l »  °i«™ 0 “* w
I l — .. .........n o  »«»re <«« “»l“ B
M ......... . »o ita»! i  o<a »¡»ti
l»| .................. n o  H W  " " “I
1 ...............  n il 'njoi-i-pA
K| — » 3  4M  4 ’»««J «Ito li 
4* -*u| ’*1*ì»n 4 •*s*w W|*««V

-4 5  ii«'¿V>o  p w * n
n i ...........« o  -«nj to#v »mi»m
se • ” • ’ *«4 *8"l » J**<S00 ÍU|i(to >»ll*8 WS*H1
ü i  ............. ta S“ «*« >«ii*ii

••«o 61*11*1 «BOJ »«puU—  
i«  •|*»*o ■ ip*w » n i* s  j»i»Mi>u  
« I  ' -  ’• 'prf ’«monto
H ........................... 0» »»!
it  ........ . ■ -**0 ’l« l i*tto l
l i -----ninfa **U 8 *to*J JO|í*i
PH....... * •«3 l ®"4 «^*1,
m  ——-ano t * «  ooaotHHí 

'-m  r*i»*iî t  nom  « tp s
Iti ...................'«O JW  I*“ *1“ 1S
IK ............4(5*3 *B** 'l*1lmts
e s c ...................* « 3  n*mb3 “WS
M  *"oo 'ífft * -ftiftn «wtHS 
S»a * t*««P«IJ n o  110 t“ «p»*K 
Olí " "  *0 JoloMnO piopllls 
H£ - -—1)0 -0JJ1 “ »|>|»fa-rn*»tS
t*t .................8 'a ' *a * Anas
ase ...................ano "!»$ to*|*s
« 1 t .................... '1 "03 T lo*|l|S
» I  .......................... . ' '* 0 0

l'PH »  » » 8  tonn '|WKÍ»B
« ................. -awa nidi»!«
l« 1 it ............. **ÍP»Í I8«.(W>»0«
.............. " .........*<| ‘09 omis —
I«  ‘ “ " l  T  ’,-ul  '"«S T **0 *8
« i •• .............. a™a ir*i>oM s-s
a r ............. * 9  hiiimiwo « « os
Til -ano 1M0II *|}|ArU0OOÍl’llOO8 
«I --------------- »3 -S|p| oodiiqaB
»• ....... ®0 8*1 Hl[to«a»o 1*18*8
tf ■• <”  *o -S|H l^ iu mo<|0»
W  "  ” * “  «O «jfíí 
16*4

e»t"  *r *«*» ^
m ......................................  **1 _**9ta
n i "  *»>«ho i
»  »íj» íuí* ^  TW W
eoi — ..............®3
M  'B&T•an *iq*3 1  <nn|0 iMiMHf/

P^fl) ip»9 t
Ml P 4 * «  «íH a W|P«»V
n - •  “ -W  *«í> *««*3 «*x^?

HKOÛ SAJQ pOOKM^

■'•••‘■••••»o »f*o «n««ó 
'—«o »i^W

MajAMt (•vatUNuj
xa«) 1 *p«*J
mx¿ *r y P»WI»4
.............. ,'**0
...........tm
x x-a rj » p p tttv  «  vk»i

......
see •"*

S q  jo|Q|rw«| <W»7
oo **»no *«^1 n

wc  ........*0 *W PWr««JI
i v i ........... —  y  «f*M n
t̂ E ...............^ *0  *♦»! *«»««»31
¡rft ' ” x n .a3  »0^  *#)>/| rfjHWS
cu .......; « ‘P fc*o •»*«
BfC  ....... ô  *0 *n> 1
v it ..........i  '* f* n  « n n

ö l “
W ‘ 
w? ' '
M í”
ÖC*1 
fW
n r
w  ^
u i-tii...................WM '•♦a n*«J
w  • ■ — *'■ 8 'H "»I ’ «3 " H «
m  -*a ifb t  4 S<4</n lÿtiniliNr-l 
u l a»0  WUj«l|5r| HlmilHlli 
«  — - ................« I  ipit»>1*M
m ......... *»H> »«appogM
«A*9 |» S ................-»3 i*tlw*W
U S‘  ................................. rati

-09 |OH*tO|M*a w*43ío|l*4
IK* ''*0  '|aa*s y ’ap'^l *"►*
U i .................. -ano « “ Q «H‘*4
8K “  ...................  **H»H '» ‘»a
13 •...... »9 tr n  IK  *|*W|il«MA
MI "  ""03 «H«U9 *l»*A(Av«>i
sil .*“  . ‘ 'ano

-A<p«ti t<n>i "aia aw d not»*4
Ul •* * í  «im a '“ M'I'W
Hf * V8(ívjo4(«!> «JfliÜiWj
tK ...........W| M9BH.PWPH i*AI|0
It ............. -—a » o  KUi Ioh*n
tt ......... .. *»«1 «Mponv <M"N
i a  ............... a » o  «nú  *i*#»in
BHK1 ..........‘“»O 11*1 IV w*í*IN
l i t ....................- '*0 *1IP*N
MI.........  -*8*1 l*»!«t»»i ft®0||*N
|H   ........  n g  fO|*|f*8 |**01t*IJ
IS  * - 0 9  f*8*ni »  0*8 I***IHN
111..................  *9 *d “ï  W
« i ..........*T 'a "»a •»in *«" n
«H ...................... ........... . 1*1•tuilM il«<||>*oM *n<»A l"“ W
«  ...................... *0 <1*0  **nn
en ......... -  n»*w >h<*»i
SU ' •■* «3 l»tW»HP o«o*H«*|8'
sti * •»{ ’*|i«w  ,8iw ■P""n 
su —•• - 'i* i  **a ■*>(>*»* * « m  
i b ............................. i i « i  '1*111«

”  *3 «plans 1 °»I“M • ;* 2 3 «
M ............................ *0 T*PH
a i  *3 »*ip«o  i**is nsppin  
w .......... 9*“>A i*i*n *HI*R
n a ..........  *o »pss WH*«
4SI -a«| 'Hilf* ín»S ■»***«
« l .............. *9 t« <  IIIH-íWlgiM
i**o w .*o *w * n  m i»n
t a ......................... 1«) n o  toinn

■II " -"oo '||*( « 4M  *8*8**« 
I «  "dJOD 'ajiòa t  u n p in «
v a ..............* '*0  i'“ 8*y»8**j
«P isi ..................... * 3  «»Mins
« e ......................... *o w ç  iw p i
I •■— ................   " n o  t*»u

■»* *8<u "«is •»na&w
**( —- o p  «18*15 '" i* î 8**1
¿1 'I ......... ............  n o  H*I'TO
«  ..............*3 V«P«V *W *P*t1
l i ...............*9 *uw»K 4 ip«»i
IK ’ "* oo| 1 9  TpoiJ |*|*w t «
sis '•' —........Any |**|5 **048*1
4*1 ......... —1-0*1 '«(*** 4 Mi*4
H i * " 0  «*»« T np*|\ n u m i
t«V|

w  
n i4
Iff*  
f « *  
»  * 
w

*-«0 a|p*H 1  i**»T
..............   * ||F W « l“f
.......•a-«'.*., -w g Mpjv»f

■ -O  •<! ‘ «3
aaM.aj *3 **3  t ^ à V tf

*«0 *  ’liV«Ä3 ?*^*!
PK ** **H ' f * 1* l*HS ♦  “<*l
m * if  « (  w i nti .......... ..4... .....n

»  *!’ *'* 0 **no
•am  H*IÇ TXW*H s  nOf ......... S

W O  *»»A nwBR J”

a  «3 w w  n*«»H
) «  BD *ap**p«it*n*
ia  P 'v * « 8«
iti *— ........*0
■ m * •$ r,«i m»iH

D8^

V<C I.*...y
K ..........W| *̂ 3
I? ................81*9 *1« *t“ H
III "*3  <0|*wa*s sume*« mom
h i ..................— — • *»3 n ttm a
a  -------- «9 u«w P**«to
l i t ........... " '" -4 3  *»*o H*H*i*<l
sit • *9 **18*01 owns jowt *0
n t  ........*o «i***a*s i***t *a
•Ht : ...................... nu| ,»I*I»W

S, Tp*« n p m v  -AM I«ra
-apta a*|i*ia**A i***8i*8*o

• oiq 'Altun 8 So|S*|Hinan
"'«a '*m a*u*h
■ • • 4MB iMJ*M

30] oQ

%St
in  *
VST
W •

111 •• "  *9 m|*|M*4 «0*9 ,
' a  ' ' ' « I  1 9

Oil '  • '* 9  » P**»i » * 8
9 i  "  5*1 '*9 ■«« I 1**l **A*I3
ns..... ...  *i| lawy <n«*9 ’
SSI........... *9 »  » 0 3 «  ’ÍNPP4I»
131 — " —  *9 **8*1 |**tt *8*19
III >  '1*109 p*l ’ n n o  1*IPH9

■  Ä T T 4 Ä
It '«  H "•' n o  itja  « « 9  /
Ml .............. . l|0H**0 P fl« 9
( I t ...........n o  *5pow*3 |«IMI9
Oil ■ *“  "  • "  1 Has » 8|»0
a ................. 03 ‘ "PP*« l**P*3
ö l  .. ..........................no »1119
I II .........«9P*IS*W J| am p«*

* f f  . . .  . . . . . . .  - "  • -*o *M8*08
« '* 0 3  V»W 8 «H i '«•» *n*l
H i ................—‘ -pfl 4(1*3 5»»U
IP ..............a»3  «H*VH »!*•*'
i l l  ..................  “  H»/A « W H
H t I K  OK 'M l '«<»9 '«8>*f1 am
t i l ......................  «9 «8*1 ■‘•HM
w e ........ . • • • •  K i  #ct»h
HI •" " "  '03 t  MM« 4p*8Jl*8
S it ..........................’«3 « " W J

........*9 « p a  «»e«!»«
“ 0“ p AMfVUV k  í»*MI

■ «o n n  
» ‘ "^ 1
.......... ’tftfipwn

* «0 4<fì*n * * n
*»3 piforfinbi

...................... '*3 W I0
•'«3 '<1)1  ̂ t$Mtriftig tV3t<p4Q

m  *............ .. ........ . **0
1« -  *0  « a  •* i *0'î>
(M *........‘ ’“ W S  *™HS
K  ...... “-¿»3 ‘M q  wUop
»1  ------ n o  •<»« a*av « a » o
tn  .............— 03 «ta i w < m
lit :• 5*1 '*0 npa'i P*|*P8mwO
sorti« "  '8«0 »«HTC |*ï5JMÜ*0O
ast...........a ’» "*o •»!« *t»o
Ut ...... -  - 1 "09 I  **8“3
t s t ................. ... '81*0 «**|5«3

. .m ,n« * 'rfiog
- d io ) «i *h  |*4*I1 « * * W  

• o  «*i i  •“Pt'» *a«pta 
01*9 l*i|5*8io*9 TO*I»»a 

.......................03 1*8 «*|RJ
■ -  —-*3 »«PA «*«*>10
....... .. «  jyp*a wpioo
......... .. "  ’»9 5|0>ll»3

»  ’V v*9  SUO
Kl ................'*0 l**IS «l**a«9....(lilHIIIUIIM .»

i|*5|*i*ij> «*8i*9 ï  apî oo
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