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UNTTED STATEs 
Patented January3,1905? 

PATENT OFFICE? 

RALPH BAGGALEY?OF PITTSBURG,PENNSYLVANTA… 

DRILLINGAND SAMPLING APPARATUS? 

SPECTFICATION formingpart of Letters Patent No.779,251,dated January3,1905? 
Appicationfled April16,1904,SerialNo,203485, 

Beit known that I,RALPH BAGGALEY,of 
Pittsburg,Alegheny county?Pennsylvania, 
haveinvented anewanduseful Drilingand 
SamplingApparatus?of whichthefolowing 
isa description?reference being had tothe 
accompanying drawings,wherein the pre 
ferred Construction oftheapparatusisilus 
trated? 
Figure lisaplanview;Fig.2,8side ele 

vation,partlyinverticalsection;and Eig.8,a 
vertical Cross-section on the line IIIIII of 
Fig,1,Fig,4isa diagram ofthe model35. 
The object of myinvention isto provide 

meanstoexpediteand cheapen thesampling 
of platesorslabsof blister-copper, 
Until recentlyit has been the practiceto 

Castblister-copperfromtheconverterintopigs 
weighingfromtwo hundredtofour hundred 
andfiftypounds,then tosend the copperin 
this form to refiners?generaly at distant 
points,whereitistreatedinfurnacesforthe 
removalof impurities,and then tocastinto 
anodespreliminarytotheremovalofthegold 
and silver by electrolytic separation?The 
Sampling ofthe Copperafterit hasbeen cast 
forthe purposeof determiningitscontentsof 
precious metalsis an important step inits 
commercial manufacture,and the methods 
heretofore employed forthis purpose have 
been dificult and often inaccurate?It has 
beenfoundthatwhenblister-copperiscastin 
theform of pigsorin anyotherform except 
intheform of slabsthe Variationsinthe Con 
tent of precious metals,especialythevari 
ationsinthe contentofgoldindiferentpigs 
andindiferentportionsofthesamepig,have 
beenverygreat,Eorexample,asampletaken 
from one portion ofapigwould assayseven 
ouncesingold anda Sampletaken froman 
other portion of the Same pigwould assay 
twenty-seven ouncesingold,Thesefuctu 
ationsdonottake place tothe Same aggra 
vatedextentinthecaseofslabsasinthe case 
of pigs?The separation of the precious 
metalsin this manneris caused bythetend 
ency of thegold duringthe chiling of the 
nolten metalin.the mold toforsaketheset 
ting copper and toconcentrateitselfin the 

59 liquid portionsofthe molten mass,sothata 

upward. 

largeand unequalportionofthegold andsil 
verwould befound concentratedinthe por 
tion of the pigwhichwas last tosolidify? 
namely?the Centerofthe pig,Fromfourto 
Seventimes as much goldwould be concen 
tratedin that portion of the pig last toso 
lidityasinthe portionsofthepigwhichare 
frsttosolidify? 
An experiment has been made of Casting 

blister-copperintheform of platesabouttwo 
inchesthickandthendrilingintheplateholes 
of aboutfive-eighthsofaninch diameterand 
taking separate Samples from the borings 
fromeach hole,Separate assaysofeach of 
such Samples developed the fact that when 
Copperwascastin this form the assays ob 
tained from theentirearea ofthe platewere 
practicalyuniform,thevariation ofgoldin 
diferent parts of the Same plate amounting 
generaly to less than one per Cent?The 
reason of thisis that when blister-copperis 
castintheformofathin plate?forexample, 
twenty-fourincheslong byseventeen inches 
wide and twoinchesthick?the coolingsur 
faceof themoldisgreatlyincreasedoverthat 
ofthe ordinary pig-mold,andthecopperwil 
begintosetalmostinstantly overthe entire 
bottomsurface?Sothatthetravel ofthe pre 
cious metalsin theact of separation willbe 

The copperatthetop of the plate 
wilibethe last tosolidify,and whenitsolidi 
festhe precious metalswil beconcentrated 
atthetop and will be distributed with prac 
ticaluniformityovertheentire Surface?leav 
ingthe platewith very little of the precious 
metals at the bottom,If such plate were 
laidfatandaholedriledthroughit,the bor 
ingsorcuttingsthusobtained wouldaforda 
practicaly accurate Sample of the propor 
tionsof copper,gold,and silverContainedin 
theentire plate,InCastingtheContents ofa 
copper-converterintoplates of this descrip 
tion,eachweighingabout two hundred and 
fiftypounds,variationswilocCurin the pre 
cious metalscontainedinthe various plates, becausethemetallastpouredfromthebottom 
oftheconverterwilbericheringoldandsil 
ver than the metalfrst poured therefrom… 
Itisthereforeessentialin Samplingthe Cop 
?er to procure asample from each of the 
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fourth ofaninch. 

Dlates which makeup one Castingorone car 
load,forifthisis not done the exact value 
of the Car-loadcannot be determinedin ad 
vance ofits shipment? 
Inthe practice of myinvention lcast the 

copperfrom the Converterin plates of uni 
form size?Dreferably seventeen incheswide 
by twenty-four inches long by two inches 
thick?theonlyvariation beingin the thick 
nessofthe plates,whichwilnotexceedone 

ACar-load ofsuch plates 
wilconsist oftwo hundredandforty plates, 
andin ordertoobtain acCurate Samples and 
assays each plate must be driled,and the 
holesshouldbedriledintherespective plates 
at diferent pointssolocatedthatthe Sample 
wil betaken fromeach portion oftheareaof 
the plate. 
My presentinvention provides meansfor 

expeditiouslyandcheaplydrilingtheseveral 
platessoasto obtain the required Samples, 
anditconstitutesastepinasysteminvented 
by mewhich enablesone maninten hoursto 
drilasamplecorrectly,toweighand record 
theweight,andtoloadthe platesin box-cars 
forshipment oftwohundredandfortyplates 
orthirtytonsofcopper,thusreducinggreatly 
the cost ofthis part ofthe operation. 
The drilingandsamplingapparatusis de 

signed especialy for drilling plates which 
have been cast with aseries of marksorin 
dentationsindicatingthelocation oftheholes 
tobedriled,Theindentationsarepreferably 
two hundred and fortyin number,each ap 
proximatelyone-fourthofaninchwidebyone 
eighth ofaninchdeep,locatedsymmetricaly 
overtheentireundersurfaceofthecast-plate, 
asdescribedandclaimedinanapplicationfled 
bymeonJanuary25,1904,SerialNo.190.475? 
Instead offormingthe markson the bottom 
of the plate by indentations they may be 
formed by castinglinesonthe undersurface 
of the plate whichintersect at right angles 
and bytheirintersectiondeterminethepoints 
at whichthe drilingistobe done? 
Asshownin Figs.2and8of thedrawings, 

the drill and drill-shaft 2are on the under 
side of atable 3,on which the copperplate 
or slab Bto be driledis delivered?The 
dril-shaft together with a clamping device 
aboveitandacylinderorotherliftingdevice 
belowitare Carried by Connected arms4, 
jointed tothe endofarms5,which swingra 
dialy on an uprightstandard 6,from which 
by belts and belt-puleys 7 poweristrans 
mitted to the driving-puley8 on the drill 

The dril and its connected parts, 
therefore?by motion ofthearms4and5can 
be moved tobringthedrilandtheclampop 
positeto any part ofthearea ofthe plate or 
slab B. 
The dril-shaft hasappropriatemechanism 

for raisingitintocontact with the plateor 
slab?ThisConsists?preferably,of a power 
cylinder9?the piston of whichisswiveledto 
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the drill-shaft at 10 and which can be Con 
troled bythe samevalve or Controling de 
vicewhich controlsthe operation ofasecond 
Cylinder11?setontheupperside of the ma 
chine and adapted to operate the clamp. 
Thisclamp preferably Consistsof a head12, 
havingonitsunderside pins18,adapted to 
engage the indentations on the face of the 
plate,whichimmediatelysurroundtheinden 
tationatwhichtheholeistobedriled,The 
headisfxed tothe piston14 ofthecylinder 
11,whichismoved downward by powerand 
ispreferablyretracted byaspring16,andas 
a rapid meansfor adjusting the position of 
the clamp?providethe head 12atits Center 
with asliding pointer17,setinexactvertical 
linewith the driland adapted tobe moved 
intocontact with the plate byalever18. 
Toadjustthe clamp?thearms4areSwung 

soasto bring the pointer 17directlyabove 
theindentation opposite towhich the holeis 
tobedriled?Thispoint can be determined 
by movingthe pointer down intotheinden 
tation?andtheclamp-cylinderisthenactuated 
topresstheclamp-headagainsttheSurface of 
the plate,and the drilis at the Same time 
raisedintocontact with the underside ofthe 
plate,The drilisthen rotatedand drilsa 
holethroughthe plate,andasthe drilingis 
donefrom beneath the chipsfalautomatic 
alyintoa pan19. When the hole has been 
driled,the clampanddrilareretractedinto 
theiroriginal positions?and the plate being 
releasedis pushedfrom thetable of the ma 
chine byapusher20,whichmaybeactuated 
bya cylinder 21,and another plateisthen 
deliveredtothetablefrom an inclined chute 
22andismovedinto drilling position bythe 
pusher?The platesare preferably delivered 
from the chute 22as required by means of 
arocking detent 23,Centraly pivoted at24 
and normaly held byaspring 25Sothatits 
lowerendshalbeinengaging position?The 
detentisrocked byalever orpedal26,Con 
nected byacord 27with an arm on the de 
tent?Whenthesecond plate hasbeendeliv 
ered tothe dril-table,the dril and clamp 
instead of being adjusted opposite toinden 
tation No.1,asinthe case of the first plate 
to bedriled,are adjusted oppositetoinden 
tation No.2,andeach successive platein ike 
mannerisadjustedsothatitwilbedriledat 
asucceedingindentation,the last plate ofthe 
group beingdriled atindentation No.240? 
Thecombineddrilingsfromaloftheseplates 
arecolectedinthe pan 19and maythen be 
removed and assayed?and astheir delivery 
intothepanisautomaticalthedrilingswil 
be colectedtherewithoutloss? 
In order to provide forthe automatic de 

liveryandcountingofthedriled plates,Ipro 
videthefolowingmechanism,(showninFigs, 
1and2:)Atthedeliveryendofthetableisa 
chute28,down whichthe platesslideasthey 
aredischarged,Asthey pass down in suc 
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Cession theyengage and move a detent 29, 
which byratchetmechanism operatesawheel 
30Onestepforeach actuation of the detent, 
andthe number of Such actuations,and con 
Sequentlythe number of plates which have 
passed?isindicated onadial81,whoseindex 
is Connected with the wheel,Thework of 
the driler can befacilitatedbyafxingtothe 
machine or in Convenient proximitythereto 
a model35identicalwith the copper plates, 
havingtwo hundred andforty holes marked 
thereon and numbered in succession,The 
workman byglancingatthemodelcanatonce 
determinethelocation ofthe holewhichisin 
dicatedbythedialastheonenexttobedriled? 
The plate passesfromthechutetoapile32 

On the scale for weighing,and when four 
plates have accumulatedthe pileis removed 
and loaded on a Car ortaken to a place of 
storage?Theremovalcan beefectedreadily 
bythe truck described in an application of 
E. W. Lindquist?Serial No?194,354?fled 
Bebruary 19,1904?The chuteis pivotedat 
33,SOastobe Capable ofvertical movement, 
and hasashort telescopic movementagainst 
Springs34?SOthataseach plateis delivered 
the chute Can be shifted to deliver the next 
plateatthe top of thepile? 
The apparatusisof greatadvantageinfa 

cilitatingand hasteningthedrilingand Sam 
pling ofthe platesandin makingit possible 
to obtain acCuratelyrepresentative Samples? 

8 

Within the scope of the invention asde 
fined in the claims the mechanism may be 
altered,since 
What Iclaimis? 
1,Apparatusfor Sampling metalcompris 

ingatable or holderforthe metal pieceand 
alateraly-movable dril on the under side 
thereof;substantialyas described? 
2,Apparatusfor Sampling metalcompris 

ing a holder for the metal piece,adrilon 
the underside thereof,and a colecting-re 
Ceptacleadjacent tothe dril;substantialyas 
described? 
3?ApparatusforSampling metalcompris 

ingatable or holder forthe metalpiece?a 
lateraly-movableclamponthe uppersideand 
adrilon the underside thereof?and means 
for preserving the alinement of Said clamp 
and dril;substantialyas described? 
4?Apparatusfor Sampling metalcompris 

ingatable or holderfor the metal piece?a 
clamp on the upper side and a drilon the 
undersidethereof?Saidclamphavingapointer 
in ine with the dril;substantially as de 
sCribed? · 

Intestimonywhereof I have hereuntoset 
my hand? 

RALPH BAGGALEY? 
Witnesses: 

J.H. REED, 
THOMAS W. BAKEWELL? 
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