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Appication February28,1933,Serial No?658.928 
?Claims? 

Thisinventionrelatesto blastingapparatus of 
thetypeshown in my prior Patent No.1560.038 
Of November3,1925,and has for its objectsim 
?rOVements over S8id8pparatusWhereby the op? 
erations of blasting may be more expeditiously 
cardedout,Spechcadvantagesand detaus of 
COnStruCtion Wil 8ppearin the folowingspeci 
flcation and8ccompanyingdraWing? 
Brlefy described,the invention consists of a 

Special arrangement of faling Weight With8 cy 
lindrical rock-penetrating explosive bomb-at 
tached at the end of the Weight,so as to be 
driven into the rocky formation upon dropping 
the Weight for blasting8 passage for subsequent 
driving of piles in such formation,the Weight 
beingremoved before the explosion takes place? 
The principalfeature of the presentinvention 

consists in the special means of attaching the 
rock?penetrating bomb to the weight,and the 
automatic meansforignitingthecharge? 
Anotherfeatureis the provisionforuse of dif 

ferent diameter bombs? · 
In the drawing Fig?1isanelevation ofthesus 

Dended Welght WithOut the bomb attached but 
Witharock?penetratingpointinplaceformaking 
B preliminary entering hole? - 
?g.2is anelevation of thelowerportion ofthe 

Weight Showing the Cylindrical pointed bombin 
place? - 

Fig?3is8CrOSSSection of Fig?18sseenfrom 
theline3?3 there0f? 
Fig.4isanenlargedVerticalsection ofthe1ow 

erend of the Weight of Fig?1showingthe means 
of attachingitsrock-penetratingpoint? 
Fig?5is aCrOSSSection of Fig?4 asseenfrom 

the line 5?50f Fig?4? 
Big,6is8 perspective View of8 bushingforthe 

lower end of the Weightto adaptit for smaler 
size Cyindrical bombS? * 
Fig?7is an enlarged Verticalsection ofthe cy 

lindrical bomb Secured by a Wedge to the1ower 
end of the Weight,8nd showing the firing pin 
8rrangement? · - 

Big,8is8n enlarged View of the lower endof 
thefiringpinshownin Fig,7? 
Big,9 is8,View of Fig?88t right Bnglesto the 

View shown in Fig,8? * - 
Fig?10isan enlarged view of the capretaining 

slot for the fuse shown in Fig?7? · “ 
?g.11isanenlargedviewofthecapshownin 

Fig?7? 
Infurther detal,the weight1isanelongated 

steel shaft of a diameter and length depending 
on the size holes to be driIedand blasted(one 
nowinusebengabout8inchesindameter,about 

(CL102?4) ? 

25 feet long,and Weighingabout6000pounds), 
and Suspendedatitsupperend bya1oop ofsteel 
rope 2 or other Suitable connection to aswivel 
joint 3in turn Suspendedfromacable4which 
?Bsses upward oyer.asupporting sheave,not & shown,andtoaWindingdrum,notshown,a1in 
a manner So that the Weight can beraisedand 
dropped ike apile drived Weight? - 
Thelower portion of the weightistaperedas 

shown?at 1 and?the sides are longitudnaly10 
EroovedaSat5tolet water eScape upward when 
theweightisdroppedintorockyformationatthe 
bottomofwaterWays,suchas bays,rivers,etc.,in 
making holesfor subSequent pile driving? - 
Atthe pwerend_oftheweight s 8 circuar15 

receSS 6into whichfitsthestem T of a hardsteeL 
rockpenetratingpoint8,the stembengheldin 
place by a wedge 9 driven transversey through 
Suitableapertures formedin the weight andstem 
Ofthepoint? · * 20 

In Big?4it Wil be Seenthat 8t oneside ofthe” 
receSS 6is8,Verticalkeyway 10 whichjoinsacir 
Culargroove 11 atitsupper end?Thisistore 
Celveapin f20f8 bushing43(Fig.6)whichmay 
be pushed into the recess and turned to bring 25 
the pin 12intothe groove 11to holditin place 
andthusefectiveychangethebore oftheweight 
toasmalersizefor Smaldiameter bombs, 
In Big?78,rock-penetrating bombisshownin 

placein the Weight(the preliminary rock pene- 30 
tratingpoint 8 hayingbeenremoved),Thebomb 
COnsists Of a Strong cylindrical shell 14(gener 
aly abOut three feet long)fitted with 8,hard 
Steel point 15 atits owerend,and which point 
may conyenienty be sulphured in place with 35 
melted Suphurat f6 andfurtherweldedasat 1T 
around the lower edge Of the Cylinder #4 and8 
Shoulder formed On the point as indicated,Ex 
tendingalong onesde of thespacewthinthe 
cylinderis a,ppe!8to holdar and_gasesfor40 
Droper operation of the fuse 19 which extends 
downWard through 8 maSS Of explosive 20 to a 
Suitable detonator 21 which in turn fires an ex? 
plodercap22.,The Upperendofthefusepasses 
through a horizontaly-extending pipenipple23 45 
into pipe 18 Wherethe fuse endis covered With 
africtionignitionsubstance24,whileslidablypo 
sitionedabovethe fuseendin pipe 18?arodor 
firing pin 25 carrying at its lower end a,flat 
spring 26 Surfaced With friction material26”on 50 
one facesuchasasanded surface orotherwise 
roughened exterior asis found on Safetymatch 
boxesforstriking,soarrangedthat upondescent 
theroughenedsurface wil rubacross the fric 
tonignition button248ttheendof thefuseand 55 
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2 
ignitethefuse?Thefiringpin25isnormallyheld 
inraised position bymeans of a stufng box2T 
fittedin the closed upper end of pipe 18 and 
through which the pin paSSes,anditis pushed 
downwardly bythe descent of the weight f”itSelf 
upon the point of the bomb strikingtheearth? 
The upperend of the firing pinisgroovedasat 
25”toindcatethe properposition of the Spring 
26for engaging the button 24?The upper end 
of the explosive-containing cylinder 141s Seaded 
over at28,29 as bylayers of Cement folowed 
bya1ayer of parafne 30 poured on afterthe 
upperlayerofcementhasset,whileforcedSnugly 
overtheendof the cyinderisan outerinverted sheetmetalcylindricalhood31addtionalyheld 
in place as by a soft metal shearingring,such 
as1ead,32,whichmay be solderedtotheinside 
ofoutersheetmetalcylinder31 andrestsfirmly 
uponthe upperend of cylinder f4 Soasto hold 
the parts in therelation shown with the Upper 
closedend33of the hood spaced Slghtly above 
thefiring pin25?The bomb aSSemblageis then 
heldin placewithintherecess of the weight by 
means of one ormore wooden wedges as at 34 
pushedupwardinto the crescent Space between 
the wa1 of the recess and the outer Surface 
ofthehoodasshownin Fig.7?Hood31is per? 
forated at the side as at 35topermit the Con? 
taned air to get out when telescoped by the 
weight uponthe bombreachingthe ground? 
Thediameter of the bombSmay be of any Size 

uptotherecessinthe weightandthewedge ca? 
beinsertedinthekeyway10,thoughifVery Smal 
bombs,say of2inchesorsoindiameter,are USed, 
thebushing13isfirst placed withinthereceSS So 
astobettercentralizethe bomb? 
The particular explosive used for fling the 

bombswil1dependon thenature ofthe Work be? 
ing done,but for blasting pile holes in rocky 
formation Ifindnitro-starch60% to beSatisfaC? 

?nusingthe invention,the weight with point 
attached is generaly first dropped about 50 
feetfromapiledrivingrigintotheformationto 
start the penetration,then hauled up,the point 
8removed,bombinsertedin its place and again 
dropped,When the point of the bomb strikes 
therockhood31 will betelescoped over Cylinder 
14,firingpinforceddown,fuseignited,andbomb 
drivenseveralfeetintotherockwhereit wilStick 
byfriction as the weight is at oncepuled up? 
wardand out of the water Covering the buried 
bomb before the bomb goes of?Thelength of 
fuse 19 is arranged togive about four Seconds” 
timeforremovingthe weight although itis Ob? 
viousthatthe fuse can be madetogive alonger 
orshortertime Bsmay be deSired? 
Onaccount ofthegreatweight of theweight1, 

it wil1 drop like a,plummet,and if the blasting 
is beingdonethrough agreat depth of water,it 
wi1neverthelessstrikethe SameSpotany number 
oftimesaftera,bomb has been placedinit and 
again dropped??n fact,a high wind or CrOSS 
currentsin the water haveno perceptible efect 
Onit? 
Informing holes of Considerable depth,the Op? 

erationsdescribedmay berepeatedaSOften8Sre? 
quiredasthelooserockseemstoburnandtoblow 
out of the hole formed or is Spread and What 
remains is easiy penetrated by the relativey 
smal dametertoolunder the great preSSurein? 
duced bythefalingmaSS of metalaboveit? 
Havingthus described myimproved Structure, 

what I claimis:? ? 
1?A blasting bomb adapted to be forced intO 

2,016,250 
the formation tobe blasted comprising an elon 
gated cylinder containing an explosive,a hard 
point on the lowerend of the cylinder,a,time 
fuse within the cylinder,a firing pin arranged 
to Slide through the upper end of the cylinder 5 
and normally projectingtherefrom,means oper? 
ated by downward sliding of the pin forignit? 
ingthe fuse,and a telescopic hood over the up? 
per end of the Cylinder protectingsaidfiringpin 
normaly held in place by Securing means ds-10 
placeable by downward movement of said hood, 
relative to Sald Cylinder? 
,2?A blasting bomb adapted to be forcedinto 
theformation to be blasted compristnganelon 
gated Cylinder containing an explosive,a,hard15 
Dolnt On the lower end of the cylinder,a,time 
fuSe within the Cylinder,a,firing device for said 
fuse arranged to operate throughthe upper end 
of Said cylinder by force applied from above,a 
tube within the explosive-containing chamber20 
Of the bomb holding an atr Supplyfor Said fuse? 
3?Blasting apparatus comprising a,heavy 

metai shaft adapted to be raised and dropped, 
Said shaft arranged to be suspended verticaly 
from the upper end thereof,a cylinder contain-25° 
ing an explosive disposed in substantialy axial 
alignment with the shaft and projecting from 
its opposite end,S8id bomb being releasably se 
cured to the shaft and meanspermitting axial 
movement of the shaft and cylinder relatively30 
upon the cylinder being driven into the forma 
tion When the shaft is dropped,and delay firing 
means for Setting of the explosive actuated by 
the Said axial movement of the shaft and Cyl 
inder relativey? - 

4?Blasting apparatus comprising a,Weight 
adapted to beraisedand dropped,a bomb,means 
temporarily Securing the bomb to the lower end 
Of Said Weight,Said Weight being appreciably 
heavier thanthe bombfor drivingthe bombinto40 
the formation to be blasted upon dropping the 
Weight,delay firing means for setting of the 
bomb operated upon the bomb Striking the for 
mationandgivingtime forremoyalof the weight 
before the bombis exploded,said fring means45 
including a,time fuse within the bomb,an ig 
nition device at the end of the fuse,and a co 
operatingignition device adapted to be moved 
through relative movement of the Weight and 
bomb,and means for withdrawing the weight50 
from thebombafterthe bomb hasbeendriven 
into the formation andis held thereby? 
5?Blasting apparatus COmprising 8,Weight 

adapted to beraised and dropped,8 bomb,means 
fortemporariysecuringthe bomb to the lower55 
end of Said Weight,Said Weight being appre 
ciably heavier than the bomb for driving the 
bombintotheformationto be blastedupondrop 
ping the weight, delay firing means for setting 
of the bomb operated upon the bomb striking60 
the formation and giving time for removal of 
the weight before the bomb is exploded,Said 
firing means including a time fuse within the 
bomb,anignition device at the end of the fuse, 
andafringpin adaptedto beforced downward65 
by the Weight and arranged t0 aCtuate Saidig 
nition device,and means for Withdrawing the 
Weight from the bomb after the bomb has been 
driven intothe formation and is heldthereby. 
6.A blasting bomb adapted to be driveninto70 

?he formation to be bjasted Comprising8nelon 
gated cylinder provided With a hard driving 
?oint at one end and containing an explosive, 
atime fuse within the Cylinder,8,firing device 
forsadfusearrangedandadaptedtobeactuated75 
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byapplcattonofaforceexterna19fthe cyinder fusewthinthe cylnder,8fringdevice forsad 
andanairchamber withinthe explosive contain- fusearrangedandadapted to beactuated byap 
ing cylinder for holdng an air supply forsad plication of aforce external of the cylinder and? 
fuse? - ? ? an air container Within the explosive containing 

5 7?A blasting bombadaptedto be driven into cylinder provided with an openingcommunicat- 5 
the formation to be blasted comprising anelon- ingwith Saidfusefor supplyingairforSadfuse? 
gated cylinderprovidedwith8 hard drivingpoint - * - 
at one end and containingan explosive,atime FRAN? W?CAMP? 

  


