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tidn rol'ntce' to thc &ting, boring, and grinding of etono, 
"othor hard substanoos, by moans of a stream of sanJ ,'. , 

' 'I 
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. , ' 
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jct of steam, air, wat.c:r, or otlrcr suitjablo gnscous or liquirl medium. 
r rho grcntcr tho prcssurc or t l ~ o  gascous or liquid jot thc lrigl~cr will TJO 
tho vclocit,~ impart,cd to t . 1 1 ~  pnrliclcs of sand, and lhc grcatcr tlrcir cutting 
cflcct up011 tlio hart1 sul~stmccs. Tlrc Irnrder, q~ccifically hcnvicr, and 6 
sllarpcr tho grains of tlio :;and, tho greater will bo their cutting rEcct. 

?. At a higllcr vcfoc~ty of irnpnct the grains of tho ~ 2 n d  will cut or wear - 

away substances mixch hnrtler t,lran tlic matcrial of which lllo sand is , .,, 
composccd. Wllcn tllc smd used is of a britstle nature, such as quartz, i 

I 
cmcry, or similar aub~ttmocs, tlrc grains arc broken by tho slioclc iulo 10 , 

Elnc powdor, and tlm pot:os~; mn,y thus bo u ~ o d  as a mothod of pulvoriza- ,,' 
1 

tion. By varying tho n 1 1 a . p ~  of tho jots, and moving thorn or tho stono, 
E 

cuts or holos of any sllapc or sieo may bo mado. I 

i 

' ,  , 
/ 1 

SPECIFICATION in pnreunnco of tho conditiona of tho Letters Patent , I  
4 i 

fllcd by tho said Alfrcd Vincent Newton in tho Groat Boa1 I'alont'l5 
' " ' . 0fRbo on tho 1st  Fobruary 1871. 

, , TO ALL TO WIIOM TIIE'IE PRESENTS SHALL COME, I, ALFILED I 

INCBNT NEWTON, of 1,110 Ofice for Patcnts, GG, Chancery Lano, in tho , 
ounty of Middlescx, lfcohaniml D1.nugl1tsman, scnd greeting. , 

WBEREAEl IIcr most l%nccllcnt Majest,y Quecn Victoria, by IIcr 20 
Lcttcrs Pntcut,, bcnring tlnto tho First da.y of Augunt~, in t11o ge:w 
of our Lord Ono thonsnntl eight hundrld and scvcnty, in. tho t,l~iri.y- 

Cr reign, did, for Uersolf, IIer licirs and succc:;rio~, 

;ivo and grant unto mo, t,lie said Nfrcd Viuccnt Nowton, IIcr spccial 
I, tho said Alfred Vinccnt ~ o r n k n ,  my cxocutors, atlminis- 25 

ns, or sucll othcrs as I, tho said Alfrctl Vincent 
execut,orq nclministrators, and assigns, slrould nt any limo 

ngrco with, and no ot,licrs, Jkom timc ,to time and at all timcs tllcrcaftcr. 
term tlicrci~i rxprcsscd, sllould and lawfully might mako, 

uoc, oxcrcisc, and vrntl, within tho United Kingdom of Crcat Ihitnin DO 
a n d  Ireland, tho Cl~nnucl Islands, and Islc of Man, nn Invention fur 

"XMPPOVEMENTB IN CUTTING, B o n r ~ o ,  GRINDINO, Awn PULVZRI~IN~  STONF: A m  

o~ncn I f r a n  SUDBTARCES,'~ bcing a communication to mo from abroud by 
1101; Tilghrnnn, of Philadolphin, in tho Shtc  of' Ponn- 
tog Statcs of Amcric?, upon thc opndition ( a n ~ o u ~ d l  otlicl's) 35 

) .  

, , , , I,, I : .  
. , ,  
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t l ~ n t  I, tllo s , my C . Y C C I I ~ ~ I . R  or atlmi~li+ 
/ trnlnrs, 11y nn insl~r~rn~cwl~ in wi f ing  under my, or tbcir, or ono of 

tltcir hn~lds m l  wnh, sl~oulil pnr1,itrulnrly tlcscribc nntl ascertain tho 
, nnturc of the saitl Invention, nnd in ivl~ctt, mnnncr tho same was to bo 
' 

II perforn~ed, and cansc t,lrc same to he filrd in t)hc Great Scal Patent Omco 
, within six calcntlnr n~onths next and immediately aftcr tllo dato of tho 
: finid Lcttors Patent. 

NOW KNOW YE, 1.llnt I, t l ~ e  snid Alfrcd Vincent Nowton, do 
l~orcby dcclaro tho n n b w  of thc saitl Invention, and in rvlvllut mannor 

10 tho smno i x  to 1x2 pcrfurmcd, lo he particularly dcscribcd rind asccrtaino~l 
in and by tho following stat,cmcatj, roforenco boing had to tho Drawing 
l~crcunto annexed, and to tho letters and figures marked thorcon (that 
is to say) :- 

. Thk Invention as communicated to mo by my foreign oorrospondont 
25 rclatcs to the cuf>ling, horing, grinding, dressing, and pulverising of 

stono, metal, g h s ,  mood, nnd othor l~a rd  or solid substanocs by moans 
of a stream of santl, or grains of quartz, or of othor suitnblo matcrial 
artifioially drivcn, as j~r(!jnctiles rapidly against thcm by a jct of stoam, 
air, fvatcr, or othor r;njlal~lo gas or liquid, which jot may'bc m d o  to 

20 ornament g1a.s~ and ol'l~cr polisl~cd surfaces by partially dopolishing such 
eurfaoos so as to proiluco any dcsircd pattern tl~crcon. 

Thd following is. t l ~  rlcscription of tIio proccw as communihatcd to 
i mo :-Tho greater i'ho prc:ssmo sf tho jot; tho highcr mill bc tho volooity 

impnrtcd to tho grniuri of sand, and tho moro rapid and powerful thcir 
26 cutting offoot up011 llro solid substance. At, n high vclocity of impact 

tho grains df santl will cut or wear nmay sulrslauccs much harder Lllnn 
' thomsclvcs, cornndurn can thus bc cut with quartz sand, and quartz 

rock can bo cut or morn away by small grnins or dllot of lead, I 1nvo 
sometimes uscd iron mud composed of small globulcs of cast iron. 

0 By tho term sand in this Specification I moan small grnins or particles 
of nny hard substancc of any degree of fineness, of which common 
quartz sand is a t,ypo. Tho hudcst  steel, chilled cast iron, or otller 
lnctal can bo cut or ground by s rapidly projcc1,ctl strcnm of quartz santl. 
Artiolcs of cnst or wrought nmtal may hnvc. thcir surfnocs thus smootlicd 

85 and clcnned from slag, scnlc, or other incrustation, and this mcthod of 
clenning may lm uscd in preparing mct,als for baing tinned, zincod, 
onamcllcd, or coated with mctallio or other sabstanoos. Tho surfnoas 



IIemlofora v i m  snni l  lrns bccn used ns a grindiug or autting rnn ' tmhl  . . 

it 110s bccn npplicd l)c~t~mcon solid sullstnuccs moved ova tach o t l ~ c r  : 
nndcr lirevy prcss~lro so ns t.o mnkc n scrics of strntol~cs ns in the ordinary . , 
cutting of sfnno nnd glnss, or dso  in n solidified fonu ns in a grintlstauo 20 ' :  

I or sn~ttl pripo, or son~rlitncs in n scrni-fluid s h t c  as when a body is rubbcd ! 

or moved in  n runr.s of snud. . , 



.- 

inch, and lrnvo fo~lntl if,:{ r:ilicit:~~cy to incrcnso with tllc pmsnrr!. I 
Iwlic~c t,hnL when i l  is t1t:sirc:tl t,o c111, or pint1 11:~rtl suljdnnccs rnpitliy it 
will bo ndvnnlngc~ous to uso s tonn~ of ns l~i:,.lr pressure ns can pmctically 
110 n~ntlc nvnilnl,le, l ) r~ t  t , : ~ c l ~  opcrntor c:ln clroosc tho pressure n ~ o s t  

I 6 convcnicnt for his ciraunisl~;~nccs aud ihc kind of work I I C  wi\;hcs lo do. 
I 

1, Tho Solloming is n ~i~ollrotl  of carrying my Erivcntinn into ciI'cct, t:~liing, 

i for rxnmplc, tilo cnlting of . tone by means of qunrtz snud projcolcd by 3 
jct of stcam of about t l~ rco  llun$rcd pouiicts prcssuic per square inoh. , . 

' ! 
I 

) ,  I n  t l ~ c  nccompnnyiny 1)rawing I'i;.. I slio~vs in pnrlial wction tho 
1 10 nrmngcmcnt of jct n l ~ p a r a l u ~  cniployed in cnrrying out tlic Invcntiou. 
I / I; 
I 
I 
P 

Tlrc sand is fu l  inlo :t f'ltnncl fi, wlricl; is conncctcd by n flcxil~lc tube 

, 
nntl turning point b r i O l r  nn iron or sfccl lubo c,  c, of any convonicnt 
Icngt.11 nntl of abonl, scvc~~~tccn-h~lni l rct l l l~s  of an  inch borc, which I onll 

. -  llrc sand tnhc;  t , l~is t.1111c is firmly sccurcil cxnct~ly in t'lic ccntrc of, 
13 nuo thx  iron or stacl fu l~o  t!, r7, of about onc-half iuch l~orc, which 1 call . , . ,  

' ' tllc stcatu tube. Tho inlcrvnl. l)ct\vc!on the tulms' is closet1 a t  ouc cnd c ;  
' at U ~ r i r  o h c r  onda lioil~, 1 1 t l ~ x  arc brought Lo 1110 a:mo leigt11, l>uL (110 

boro of tho outer fulio trl is 11cro conlmolcd to n dinrnctcr of twcntJy-sis-, , .  . 1' . ' 11t1ndrcdll13 of m i~icl l  fix ul,out ono juartcr of an  inch flom it8 end, a n d  
" 20 about 11n1f a n  inch of 1110 C I I ~  of tlro inncr h l ) c  c is rctlncc~l to n, cylindcr . . . 

1 :  ' I  uf t~~cnlg-l1rcc-I11111~1rr~~1~~1~i of nli i nd i  t~ri , i :~~nrl  dinnictcr, so ar lo  lorvc' 11" , bolwcen the cnds of t I ~ o  L I I I ) ~ ~  a smoelh r c p l n r  nnnulnr opening m, l i b , ,  

/,I of nbot~l, liC!crn-t.l~ou:~~itltIrs of nn iuc11 in ~vitlt l~, c o n t , i n u i i ~ ~  of this ~ i z o  
n 
6 , for nl~out, :L cl r~nr tc~  of nu i ~ ~ c l ~  in  lon:,.t,l~ ant1 tllcn enlarging grntltully to 
I ' 26 ~ I I C  full dimnct.cr of t l ~ c  stc:lm tr~l)c ; tlli:~ n ~ ~ n d n r  opening m, u a ,  fortiis tho 

[ i  prsmqc SOY tlrc cscnpo of t,l~c 11ci~n1. iilhr s tmm labo cl is connccM 
t : , 
1 ,, ; with t l ~ c  stcam boilor by 111:: holosJ j; tho 7' piccc g, t l ~ o  slulling 11oscs 
i';i ?f,.h, h, mid t11c jointctl liil~cs o, o, o, so ns to allow i t  to bo rotnlcd nnd 

I l lo~cd in  nny tlireclion. 11. w ~ ~ u g l r t  or cl~illcil e :~s t  i r o ~ ~  or sfoc'l tubo i ,  i, 

r i, ' borc and s i r  inches long is fastened on tlrc rnd of the s t i m ~  fnl12. Tilo 
FY ' cnil of 1,110 sand t n l ~ o  c is :~~t:ni,:~tcly nt1,j1lsii:d nritl firmly r:rstr:ncd csnd ly  
(", , ,  

I , ,  ill tho ccntro of tllc slixun~ l111rc tl, so tlmi, tho nnnulnr ripenin;; is cvcrj- 
11,c i s  utl,j~~sicti so that its nuis 
nsis of t l ~ c  stcanl jot issninc 

nccnmcy of tltcso ntl,jnstnwi~ls i~ 
10 i s  ntljndtd Ily l iv id  to 1 1 ' ~  s i i : ( ,  

producc the  cru~ouul. oT suelion 

,- ...--'.- ' . . 
-' --,L i:,.! 



.. 

will~ont clogging. I have fonn(1 snntf wl~icll will pass t,lu*o~igl~ :I sicvc of " 

forty wires pcr inch ant1 not ilirougll ono oC forl;y-eight ~vircs t~o cut 
fnatcr tlinn snntl wlticl~ will pass tlrrougl~ n, sieve of twc~lty cvircs and not 
tl1roug11 one of tl~irl'y wihs to an inoll. The stcan, ~lloultl Ije dry 

, , 
;, free from condonsod water. Wltcn uscd at  n distnuco from the boiler a 1 

stenlit scpn~nl,or or purger should bo usod such as is well lcnown to . 
cnginocrs nnd tho pipe8 kt:pt wbll wmppcd. 

r l  l l ic opor%f ion iq ns follows :-Tho 8l,can1 is turned on anrl issues with 

great vclocii,y from tlro nnnuhr opcning ?]A, 9th ; this creates a suctionand 
current of nir in blro sand tubo c, c, A.sliding valve in the bottom of tllo 1 
sand box is now opcncd and lols a stream of sand of from ono to two 
pints pcr riiiuule 131 into t l ~ o  funucl ' a ,  wl~enco it is carried by tho 
currcnt of 'air t h ~ o ~ g 1 1  1110 saud tube, and is sucltcd into tho jot of 
nnd tlrivct~, hy it tbrough tllc nozxlo tnbc, acquiring a i~igll ~ e l o c i t , ~ ,  and 

' flnallyst~rik~s np ins t  tho slotlo to bc out, which is llcld about an  in& 2 
istapt f r i h  f'lre end of tho nozzle. '.Pl~c sl~nt,tcrotl fragment of tllo sand 
nd ston&, p r l l y  in very fine powlor, 2nd thc waste stcam ~scapo;siilewisc 

and backwwtl. ' A (lull red li# may bo sccn nt tlle point of iml,sot of ': 

thc sand nntl stone. If tlic s m l  hlosl is kept diucclcd steadily at  tilo 



I' In  cutti~ig long narrow gvoovcs I llavo found i t  convcnicnt to nrrangcil 

1 pn~"llcl guidc pldcs of iron or st.ccl 91, la, (see dctnclrcd view Pig. 1") 
, nbout one nnd n 11nlf inch witlo nnil projecting abont tlrrcc incl~es from 

tlic cntl of t,l~c nozzlc tubc, 1r:nving hcLwcon the plntos tl space equal in 
t .  , 16 broadtlr to the bore of tlic nofixlo tub. Tho cffect of tllcsc platcs is to 

lwcvcnt tho sand blast from tlivcrgiug, and to'makc tliu cdgea and surfaco 

1: of tho groovo more oven and r rp la r .  

t ,  Ididrcsdng stonc s o a s  t o  producc a flat surfme I lmvo found it 
co~ivcnicnt to cut first n narrow groove about 11alf an inclr tlcnp, and 

20. tl~c,h tb brcnlr or split off l.ho ovcrl~nnginy: ctlgc, and t l~cn continuo or 
, clcepon tlic groove, und hrcinlc otF t l ~ c  now ovorl~angi~)g ctlgo, n~ld so on. 

When t lk  dono varies in hnrdncss in tlill'orcnt s p o l ~  1,110 IYO~IIDIIIII must 
' I 
1.' ' '  keep the blnst tlircctcd i~pon I I I C  llnrtl spots until lrc sces tlrnt they arc '1 worn down to tl16 dcrircil Icrcl, and n111sl p s s  i l  qi~iclily over soh spots :IS' 

:'; S t  soon as hc srcs tlxy aro sullicicutly cut. As inbst lcintls of stonc contain 
1 I 
., frrquent nltcwmtions of lrnrrl :inti sofi spots coli~t~ant caro ant1 :lttcx~t,io~l 
' ,  must bo gi\.cn by the opcmtor to o l h i n  an cven s~~rfilac. A sl~ect iron 
, , guard or sliicltl ie urrnngctl to protect tllc face nnd cyos of the workman 

,', 
, ,  from t l~o  rebounding sa~~ t l ,  n,ntl n narrow slit in it  cnn1)lcs him to wntcli 
80 nt~d rcgulatc the progress of tllc opcr:rtion. Buit:~blo i~~nvcnlcrrts arc to  

'; Ilo bivou to tlrc blast pipc or t,o t l ~ c  stonc, or i o  both, IIJ' 11:lnd or by any 
: milnblc mncl~incry so as to protlucr: the dlnpc of cut, drsircrl. T I  tho 
1 nxiv of tho nozzle tubc :in11 guitlt: piatcs docs not eoillcitlo ncc~~ratcly 
I 

with that of tho stcam jcl tlrcy will be mpitlly cut : lwy by i l ~ o  santl 
86 hlnrct. 11' m y  obstruction from dirt or scalc clrelics L I ~ )  one sido of tho 
" nnnular opc:uing of i,l~o slconr jct tilo saad l~lnst  mill bc di~tortccl sidcwisc~ 

nnd will rnpidly cut nvny 1110 nezzlc tube. Bvcn under good oonditions 
Lho sand blast will grndanlly cut away tlm nozzlo tube, which nn~s t  i)c 

8 ' 



jct havin;.; l.l~n sirtrtl introtl~tc:rtl i l l  i1.s ccutrc J Imvc some1,irrlcs usell 11 

crnlrnl inij)r.lling jct. : L I I ~ ~  i ~ i t r o ~ l u ~ ( i d  tho snntl 11y nu clnnul:~ tube 
~urrountliog lhc i~npcl l i r~g  jet .  

tho slono so 1 . l d  the s:~ntl is ron:;lantly striking npon n frcsl~ sarfnco : 

I, m w h  gl-cater c~il , t . ir~g olrvct is producc~l t l ~ n n  when tho blnst is ltopt 1 
pointctl :it ono spot,. I n  the 1:lflcr cnsc il nli11cnrs that  the sand and ' : 

t 
. hlonrn rcl~ountling I K I C ~  from th(: ston(: interfcro (:r~11sidcr:~Lly ~vil,li tho 

frcdi  mnd wllioh is llcin: pro,jcctctl t.ownrtl t,llo s lm~c.  'Phis intorfwiug 30 
cdToct is ~iw'ticulnrly cyitlvni when n hole is clit bu t  lil,tlc lnrgrr t,llnn I 
1110 dininclw of IItc 8n11ll I~lnst. .I 11nw r~oliccd l>llnt \vl~cn n snntl I)lnst 
IH 11~111 a t  four or llvc: iilcl~cs tlisln~rc~> Srom n s l m o  a grcnt,cr qnnni,il,y 
i l l  110 cnf, I :  I I n n  s:rntl 111:s is lrcltl nt I ~ u t  onc inch 
1 i n 1  Also tl1:11 n:lrc~l n snntl 1)l:ist is dircctctl a t  nu mrglc of irom 36 
thirty 10 forby-five tlrgl.cc9~ wit11 1110 i'nco oS n sl.o~rc n grcntcr qun~itily 
will I m  r u t  t l m ~  w l m  Ihc wnc! mntl 1)l;ist a t  t,lrc snnrc tlidancc (olio ' 

it1al1) i:i tlireotcfi n l  a11 anglo of nil~oly tlcgrcw wit11 tile I'acc, ( I S  t11c  st,^^^^;. 

, 
I 

/' 

I 
) 

-,... -.......... .A ............. 



', / a  10 n ~ i v c n  etcnm jet, may 11e ronqidcrnbly varied according lo tho ol.!joct 
dcsircd. IVlm n soft sLor~o iv to bu cnt ovrr n wido surfi~cc, tlo that a 

1. /I frco sitlcwny cscnpc cnn 110 ~ivcrl ,  n qunntily of sond two or tllreu t h c s  1 ;! . 119 grcnt aH nbovc dcscrilxcl may l ~ t i  usctl, but mlloro ,n liard stono is 
in a, narrow groove n small fccd of sand produoes a bottcr 

I l~avc found llic pro)~oi:l,ions, s i q  nnd nrrnngcmo~it of tubos corn- 
. . 

' p08ing tho blast p i p  nbovi: rlmcribctl to give goodresults in prnctioo 

1: under tho conditions n~~!nlionctl, but I: do not mean to confino myself 

/ / 
I r i : d  rcgulady aud in  sncli n mnnnor as to nccluirc as nearly ns possiblo 1::' t,l~o vclocily of tho i~npcllit~g jc l ;  third, to dircct tho projectcti s o d  upon 

i 
25 tho dcsircrl spot wit,horll wsting i l s  force in ~vcaring away tho nozzla 

trhc ; and, fourlh, 1,o piovitlc free escape for the cxpcudctl dcnm and 
mnd 60 as fo nvoitl 1)nclc ~~rcssnro and intcrfcrcncc. For purpows whcrc 
only a small qunnlity o1 ~ri:~lcrinl is to 1)o cnt 01- ground away from tho 

, . 
' , mrfaco of n. llnrd sul~st:cncc, and mlierc 0111y n modcmtc vclocily of 
' 30 t h  sand is rcquirctl, 1 lr:~vc found the currcnt of air produced by tlm 
! ', : ordinary rotary f::n lo 110 convcuient. I linvc uscd tllis m t l ~ o d  for , 

*I grinding or dcpolishing glnss, cliin:~, or pot,iery, cillicr on entire surfaces , 

\ or on surf'nccs partially covcrcd aild prot.ccLcr1 so as to pcodnco nn ,I 

cngrnving of lcllws, onlan~cnt.s, or dcsignx. I n  engrnvin@ designs air 
\ 

03 is nloro conveuicnt t , l m  stcnin as an iu~pcllirrg jot, in t l~ i s  rcsl~cct that I 
: t l ~  ~ n ~ i t l  keep tlry aud rcbounds leaving tho 1,nltcrn clcar, n.llilo with 

stcntn tho sand ~ C C O I ~ Y  d m p  ant1 is apt to ndlicrc to and clog tllo fiuo 
h o e  nnd cotnem. Th  and Loilly focl inlo tho air current by its own 
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in n t ulto or d r w  ( ~ I I I I ~ ~ ,  nnd .sI.rikcs upon tilo glass wlricl~ i8 lrcld or 
morctl oplwsito t.110 moulll of Llm. trunk, and cuts, grinds, or star8 its 
surf~~co. .. 

I. 

Ono n~~rnn~cnicrrt ~ 1 1 i c h  I Itavc found convcnicnt for flab glass is 6; 
sl~own iu longitudirtai nnd tr:msvcrs~: xclion in I?igurc~ 2 2nd 3 of tho 
I)mvring, I)uL I (lo nof, confine lnyxclf thorcto, as 1110 n~ccl~nrlical nrmrlgc. 

,; 

inonts niny bo v.qrictl. Y'IIo nir curront from tho  i j n  of ul)ot~t tho 
prcssnro of fain incI1~3 oPmLcr ici brought by tho trunk a, a, (about ono 
foot l~igli an11 two fi:c:h wide) and tlcficcndv into tho narrow vcrtical 1 
t,ubo 6, 6, (nl~onl; t w o  fcct high nl1.11 of n cross soction of about ~ i x t y  
inclrcs long by onc inch vido)'froru tho lower cnd of which it ruslies 
rvitl~ n vclocity ]ywrLinncd to ibs prcssuro. Into tho uppor ond of tho 
ti1.b~ 6, b, tllc sa td  i : ~  cvcnly fcd from tho sand box c by lncnns of t11c 
sand tubc d, d, ((nl~orrl ono foot high nnd of a cross section of ~ i x t y  inchca 16: 
1)y ono hnlf irlcl~), thr: lowcr end of rvllich is closcd liy nn iron plato 
pa-foratcd mill1 11crlc.q z h ~ t  a qtmrtcr of nn inch in diameter, nnd half nn 
inch apart, eo ns t,o kup$y about fif'tccn or twonLy cubio i n c l ~ c ~  of sand 

per minut0 to ( 'ad1 8 y w o  inch of cross section of b11c air tubo 6, b. I n ,  
pm~ing  down ( IN> t .u l )~  0, 8, tho mnd acquires a vclocit,y proporlionor1 to 2 
that of tllc air jci, : I J I ~  striltes upon llie slrccts of glasa f, S, ivlliall aro 
carried ncrom nntl bcn::lflt tho tubo 6, I,, nL about one inch distnnco from ! , 

, i: its lovicr ond hy rncnlm of n net of caoutclrouc bclts e, e, (onc inch witlo j 
and t h o  i n c h  njrarb) which movo nt tho rate of about, four incl~os por 
minute, so tllut C : I C ~  part of the glass is oxposed to tllc nct,ion of tllo 25' 
~ n n d  11lnst for nbo~tf, frl'tccu or t ~ c n t y  sccoods. Aftcr striking tho glass 
tho nir and sand rcbuuntl thcrcfrorn, nntl passing into tllc sitlo boxos g, g, - ' 

(Pig. 8), nro cnrried into tho largo scLtling cllaml~cr h, h, wl~cro tlroy 
loso, thcir vclocif.v, :mrl 1110 sand, scttlcs to t,lic bottom, rvllila tito air 
pussing on by b ! ~  t ~ h c  i (Ug* 9) returns to t l ~ c  ecntra of thc rotnry fan 90 
milcro i t  scccivcs n frc:ih impulse. To diminis11 tho csanpo of dust and 
~ n n d  tho sidcs of h boxes g, I/, nro providcd wit11 flap valves of 
enoutchouc v ,  v, r n l r i d l  doso wit11 a slifht elastic prcsuuro upon tbc glass ; 
p n i n g  tlrrougli. Tllcro is a direct opaning from tho boxes g, g, ljctmccn 
tlro vnlvos v, v, dorrrl into t h  chamllcr h, 80 that tho pressurc of t l ~ c  85 
blast holds tho s l ~ c c l s  of glass down upon tiic bclts c, e. Tho salld 
which sottlctl t o  tho bottom of the chamber h is raiscd by tlro elorntor k. , 

' 

into the sand box c, und is repwtodly used until it booomos too line. 



@ding or polisl~i~r;; sul~stanco. 1 hevo found it oonvwicnt in practico 

6 to put a w l i o  or stoppcr at tho bottom of tho sand tubo cl, d, so aa to 
'  lop tlio supply of ~ a u d  fit will. To avoid complicntion t,llis is not shervn 
./ 

' in tho Dmming, bllt can readily bo arranged by :lny cnginocr. Wl~cn 

tho irnpolling jct l m  a prcssuro grcatcr or loss tliau abovo montioncd a 
: ~roportionatcly shorter, 01, l o n ~ r  &no will bo rcquircd to grind or : 

10 dt:polish t l ~ o  snrfncc of bbc glass. w i t h  a blast of tho abovo-mdntioncd 
. , 

, prcssuro oovcriug patt.cr1.18 or stoncils cut out of strong writing papcr or 
: ' r na~ lc  of tl~rcnrl or bobl~irrct or laco pasted or pressed oloso to the glass, 

' mil1 last long cno~rgh to admit of n comploh grinding or dopolishing of ' , ,,' 
, , :  

, tho uncovorod ~urfrrocs so ns to prbduco dcsigns br ornaments cngravd , ,  , 
16 upon tho glass. 

When designs or ornnrncnbh aro to bo cpt through tho oolorcd stratum' 
o f  fltishcd glass t,ho kovc):ing, paltcrn or atenoil must bo of a strength 

' ; . and durability proportionti1 to tho thickneas to bo out or ground away. I , , , ,  
, , '  Tougl~nrsu nnd clnrticil,y, and tho absenco of brittleness or pulvcriea- 
20 bility appcx to bc t l i oqd i t i c s  nccdcd in the covcring substance to rcsist 

I . 
, . the cutting . , .  action of ~:i,nd~ Uaoutchou~, particularly when vulcanized, 

I posscuscs tlio (~csircd jiropcrt.icu in an cmincnt dcgrco and ruey bc taken 
I ,! 

. t : 
as a typo. Percliu~o~it nud parchment paper posscss considcrablo durn- 

1 
hilily. By sosltiti:: or covcring paper or threads with e tough or clnstic 
rlrcssing or vnniinlr tlrcir durability as patterns or stencils mny ba 
incrcnrjcd. , I l ~ a r c  ucicd for this purposo tho clastio compouncl, of gluo 
nnd glyccrino crnldoycd for printers' rollers. I have sometimes uscd as 
n covcring sub8ln11c:o mlritclcad paint, and sometimes a paint marlo of n 

, watery oolulion pf dcxbrinc or British gum mixed with about ono-third 
'40, of its weight of gl~ccrine and ll~iclroncd wilh litharge. Tile pattern may 
t; r , ,  ' bd drawn with l.110 ,paint thicltly applied by tho brush, or by stoncils, or r by tloclr printing: or tho glnss may bo covorctl a11 over, and when dry 
1 '  : tho dosign cut tlmrrgh tho prolcoting cost;. A laycr of wax will rcsist 

P blnr~t of tho prc!jsuro of ono inch of water impelling mnd wIlicI~ has 
(80 , , , :  ~laoacd t l i ro~~gh a r~icvo of iifly wires pcr inch. Kuown photo,orapliio 
: i  In'occliecs producc ou smooth surfaces a fllm of l~ichrornatizcd gclatino, 

' .- wldoh covcrn aomo parts of tilo surfaco and lonvos o t h x  parts exposod. 
' 

1 h ~ o  found tlih llllu to be capablo of reaisting the action of a bhsl of 



Kumrrous ~)roc~.;sc:s ore J ~ I I C I W I ~  and used in 1110 : d s  for producing, , . 
printi~~g, or t rnnsf~r~iug  d m j ~ n s  on lo surfaces, ctny oE tl~csr, processes by ,'. , , 

\rltic:It a des ip~  c w l  IJC pi,otlucc:d or trnnsferrctl in o suificicni,ly t,ough 
nutl rcsiutnnt ~~~c.t l iuni I I I , ~  l ~ c  tlsctl lo prcpnro a surfacc for k i n g  en,o~~nvc:d 1@ ., 

Ily 1110 nand blnsl. Maity nnlrlrul ol)jecf.s such nA plants, lixivcs, 'kc., , 

ti-11ic11 cml IN: f:is~c:t~ctl ilnt upon n ~wfnco l~nvc mniciolt ut.rcngt~l unt~ : i 
8 ,  . 

rcsixi.:~uco t o n  11111sl of fino snrd to ntlrnit of tl~oir outlinc h i n g  thus . ' :  
cugr:ivcd. :I)cxix~~s on::invcd by the mnd blast to a guflcicnt  tlrpf,l~ 

' ,  : 
ciLlwr in rcliof or i n  int.nlgio on a sn~oot l~  surf:lcc, ~ lu lb  or glnm, for 15'.  ' 
trpnn~ple, ran 11o rcprotlirccil hy Icnow yrocosscs of printing. Wl~cn  

' wood is s~rl!jc!cloil i.o :I. p:~nd l~lnst of luotlornt,~ vclocity tho soflor and 
, more 11ri~blo porliowi rim rnorc n~pirlly nntl dccply cut nwny t,han otller~, 

ant1 t,llo grnill or tc~xl,t~rt) of tho wood nnd t l ~ c  l~nrrl iincs and lcnols nro 
I,l~l(s i ~ i ~ ~ i r ~ l ~ t  oub in rcilirf. Wllo~t tlto mntl Lla~1, a t  n~odorato volocitics 2 : , Is cljrocl,cd upon u rtrr:lnllio mrrfi~oo i t  rcmovos l ~ u t  littlo of tlra rnchl, but 

, tlw gi'ni~n~ of s n ~ d  .nrnl;o iirr~~tnnornl~lo HIIIU~I indontutions of tlra surface, , 
\ , , 

I L U ~  prodllco 11 ii,w(r:d, c l ~ r l l ,  ~ n n l t ~ d ,  or rlcntl nppmmucrc. By u ~ i n g  
L ,  pt,itnbla filonoil phln8 or covc~ing td,stunocs, dcuignn, or cloviccs o m  

t1111u l)o cngvnvcd on 111cl.rll1io surfiwca. 25 ,-' 

1 
with tho ycqi~isito uclocily 11y rncnns of j d s  of stcnl~l or ail-, but I tlo t ~ o t  8 , 1 - '.I , ' i  / wean to conftno n1yx:If tl~crot~o. Any mct.llod or :rrmnXim& of jets or , i 



~~~listanccu," us co~nmninicntc:tI i>o inc f ron~ al~ontl, and linving oxplai~~ctl 
tllc innnncr of carrying t l ~ c  s : ~ ~ u c  ir11,o cfiot,, I wish it Co IN understood 
!lint wlmt I claim undor tlio abovc iu part rccitctl Lc t t c r~  Petcnt i ~ ,  
(Ilc cnlploymcnt for tho nbovc-nnmctl purpose8 of sand mod as t-t 

r r ~ j ~ ~ t . i l o  to wliicl~ t l ~ c  rccluisilc vclocity has bccu nrtificinlly givcn 
by R jet or currcnt of stcam, air water, or otlicr suitnblc gas or ?..! 
liquid. 

I n  witncss nhrcof ,  I, tho mid Alfrctl Vincont Nomton, 11avo 
lrcrounto sct my hand and zeal, tho Thiri,y-firfit day of January, 
in tlic ycnr of our Lord Ono thousnnd aiglit liundrcd and 
sovonty-onc. 










