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::“M"&mﬁchthmurm”ahn:md

% ali wwhom it utay concern:
 Be it Znown that I, Bexsayy 0. TILGHAAY, of
Philade! phia, Peonsylvauia, hars mrt:ntvd an Im-
. provement in Qutting, Gnudmg. and Engraving
- Stene, Metal, Glass, and other Had bub»t'\nces-
-and Ido hewby declure thas the .oilowmw s a fuil

and exact description t..ereot' reference buu«r Lmd H)

the accompany druring.

My isvention co::sx..la in edtung, Lorimyr, grimding,
- dressing, vulverizing, .and t.!“""l.\'ldg stosre, wmelil,
gliss, \\uml, and ather hand or solid substaneces, Lv
weung of a streary’ of sand or gmias of quarts, or of
vther suitable material, avtificially drivea s projec-
tiles rapidly against them by any saitable
mnpualsion. ]

The means of propelling the sand which
is Ly o rapld jet or current af stemun, ai
-uthier suitable rascous or lguid medinia g bud any di
veet propulling foree un.y Le usei, as for exawpie,
Llows of the Llades of o mpmly-r svolving fun, or
Ccentrifngai furee of o revolving drant or t
other suituble machine.

The greater the pressure of tle jot, the higlher will
Lo the velocity imparted to the grains of sund, and.
- the move rupid and powerful theu“cnttmrr effect upon

the sulid substance, .

At a high velocity of hupact, the gmios of sacd
Cwill ent or weirr away substances inueh hanler than
" themselves; corundum cin thus.be cut with guarcz,
fand, and quartz-rock can Le cud or worn away by
sm.lil grains or shot of lead.

1 have sowetimes used iron-sand cotaposed of small
globules of cust-irow.

Dy the term sand in Lis specifieation, I mean amall

ains or particles of any hard snbstance of auy de-
‘gree of finencew, of which common quarts saod is o
type.

The hardest steel, chilled enst-iion, or other metzl,
ean be cut or "mund by a rapidly-projectad stream of
quartz zand,

Articles of east or wrought metal may hove theid
surfnees this smoothed and c.eancd from slag, ccale,
" or other incruatation.

The surices of wronght stone [a baildings or else-
“ where, can thng be cleaned 2ud refieshed.

. By menng of steneil-plates, sereens, or sitituble cov-
" ering, subatances, letters, or dazigne, can thias Lo cab

¥
t
\’.l €
abe, or any

- or engraved apon Land substances.

.+ By varying thoe shape, number, and direction of the
" projected strenms of sand, and by giviug to them aond
tu the articles treated; suitublo movements by menng
of lathes, planing or dl"!iuw-mn.c.uncs, ov othrer known
. mechauaical. d\.uu.-s, cuts or Loles may ba made of any
_shape or size,
" When arad of a brittle nature, sucl ns quartz or

method of

! outchiona fui example, are less mpidly cul

atedmr

maltdor nart of o cama,

———— R it

F, 1 very rapidly projected against o hand wale-
o2 ..‘o-cn by t;.a sbegk iuto fdne
process may thus be usedas ainethod

eme
rinl, thc amin
powder, nd the
of pulverization.
Wiiere a jes of water vuder heavy pressuro i1 zsed,
a3 {u hydraulic mining, the addition of zand w :!Icau..a
it to cut away hand :md ‘tlosg-a ariged substances upon
which the water aloue would lhave little or no efuet,
Pebules or stunes of size and weight as greateacon
be rapldly vrejected Ly the jut of wa rer 2aeg, will

cbawe o bagtering, penelrating and dlclocatiag eﬁ'wr.,

whicl: will assiss the disintegmting snd acouring 2c-

tion of the water
Heretofure, when ennd bas Leew used s o grinding

ot cutting mintesind, i Lo Leen applic t;u.s.\:e.. solid

auls ‘h.nces moved over ench other onder eavy nress-
ure, 50 n3 o tpko & osaries cf scratch s, 3 ia ile or-
dizzry-cutting of ctous sad glush, orels s fna solidifed
Jorme, nzin o prindstone or siud- A7, OF sometimes
In o semi-duid ate, v whea o body 3 mbbed or

moved in & mose of chad,

The peculinr featura of wmy invention, wuich dis-
tm"ul;hf_: it from other mctLu.‘I.a of catting and grind-
‘!ug, is thag ench gmnin ef sand acts, by ity own veloes
ity and .nome::i’.ur", like a bullet or projectile, and
vulverizes, cuts, er indants the object 16 strikes.

Ieem this peculiniity of actiou, it results thas some
substauces, which, thougl: comparitively soR, are also.
tougl, o .::a..uable. or eh.suc, and wob pulverizabla
by » blow, sieh as conper, lead, p'v*n,: weood, or co~
and m‘uuml
by the snad-blust, partienlarly at “moderate veloo ities,
than some much harder subsiances which are brittle

oy

-or vulverizable, sacl as stone, glass, or percehuia.

Another neenlinrity of the sand-blnst ig that the
grindicg or eatting action takes pincs upon inegulac
surfaces, cm-'ttcs, corters, and recesses hardly ncces:
eible to ordinary method

I believe thnt steam will geuernlly be fvaed the
meet convenient impelling jet, particulariy for high
veloeitios, but.in zome lochlities 2ir or water may be
elenper.

< hnve used steam of ail nressuras, sometimes ex-
caeding four Lundred :}oun"’s »or square iweb, and
have {dund itz edlclency to increase wapidly \\'lt..l the
uressure.

7 Lwilevo ;[mt. when it iz desived o eut or ind
bard substances mpidly, it will e zdvantageous to
nse steam of :.s high pressure 23 2nn pro cc:cn.l[y ba
made arailable, bm enel opérator can choose tho
pressuro mest convenient “ur Lis eircumstances, and
the kind of work he wishes to do.

The follewing is & wethod of errrying wy inven
tion into cdeer, takizg for exawple tho cutting of
stona by means of qualtz sand, proiveted by a jet of



"Ly o fexibls ¢

stezm of about thres hurired 2OCTLL BIOLIUND

squnio {ncbe
The sand ia fed into a .L::n..., 7, which: 's conuectes
abe and turning-joiat, b, with an iron
or steel tude, ¢ ¢, of any convenient lench, and of
about {4z of an iueh bore, which I eall the sand fube.
secured exaetly in tho center of

‘I'his tube is Srmly
dnethier iron ¢r stcﬂl tube, 4 d, of abont one-balf inch

-
prae

Cbore, which I eall the steam-tabe.

Tle interval between tho tubes i3 closed at one
e, £

Al’. their. othcr endd Loth tubes are brmufhc ta the
same length, but the bore of tha auter tube d ig Liere
contracted to a diameter of %z of an inch, for abous

.uneﬂm: ter of an inch from its end, aud about Laif

an inch of the end of the inner tube ¢ is reduced toz
cylinder of ¢85 of au inch externul diameter, so0 &5 to
leave between the euds of the tubes s smouth regular
annular nnemng, m =, of abou ifzof an inch in
\ndzh, continuiny of this siza for abous a guarier of
anincl in length, and theo enlargivg gradunlly tothe
{ull diameter of Lhe steam-tabe

This aunular opecing m m furms the passaye =ur
the eseape of the uten.m. .

The steam-tulip 4 .12 connected with the ateam-
hoiler by the boles £/, the T-plece 7, the stutfing-
buses & A hyand e joluted pioes o ° 0, 50 &5 to al-
low it to Le rutated and moved in any divection.

A ivon or steel ube, : :‘, which T eall the nozzle-
tube, abont 4.0f an iincl in boreard six inches iung,
is fagtened on the end of tLg steam-inlba,

Phe end of the sand tube ¢ i accurntely ndjusted,
and Ormly fastened exaetly in the center of the stonme
tube d, so tbat the annolar opening is everywhere of

Cthe same. widtly, and tho nezzle-tube s adjusted so

that its axiy or cenfral ilne coincides verfectly with
e axis of the steam jet issning from the annular
epening. - :
The perfect accuraey of these adjustinents is im-
portant,
The bore of the. nozzie-tube is adjosted, by trial,to
the size and pregsure of .the steam jut, so 03 {0 pro-

. dnee the amount of suctlon desived in tha zand tube.

- pelied by the jet of &

" suction and current of

- water,

-1t i3 carried by the enrrent of aiz- threugis
tube, und is sucked into the jet of steaw and dilven-

Por the sake of brevicy, the stresm of zand fw-
gten, ain e, will herein za
vatted *the san - bliast,” aml tire eystem of tubes fur
produeing it wilk be cal? u.d “the Llast-nipe”

The sand used should be sifted of even size, aud
shouid be cleaw, hard, aharp, anddry, 2o 25 to run reg-
wlarly theough o small hole without clogging. .

I have fourrd sand which. will pass througa & cleva
of forty wircs per inch, and nosthrongh one of forty-
vighs wires, 1o cut Ihster than sand which will pass
throngh a sieve of twenty wires, and not through one

- of thirty wires to an inch.

The steam should be dry and free fiom conaemed
When used at'z distance from the boiler, o
stear-separator or purger should be used, cuch asia
well known io engineers, and the mpea zept well
wrapped.

‘The operation ia as fullows ; : .

The steam iz turued on, and issues with great ve
lucity frown the annularopening = m.  This Creates o
air in the sand-tubo ¢ 6.

A sliding.valve in the bottom of the zand-box is

" mow opencd, and lets a stream of saed of from ons

to tway pinta per minute fall lato the funnol 2, whence
‘l.a Sand-

Ly it through the nazzle-tube, aenuiring o bigh veloc-
ity, aml finally strikes aga et tus stone fo by cug,
whick is Licld alout an ineh distant fom the end of

‘tlw nozzle;

The sbatteted fmgmen{s of the zaed and stone,
purtly in very fioe powder, aod the waste steam, es-
cape sidewise ond hackward, A dull red

+ seen at Lhe point of iwvpact of the sand zad stona,

lighs may’

waa
2

17 tho caad-blact iz Loept dlrected atandily at the

| camo 6u0t, & holo will a...dur.'!' Le cut, tho diameter

of whleh ut the surfocs 3 g“c.n.cr than that of the
steam-jet, but wiich growa smaller and becomes con-
leal as it pepetrates deeper into the stone.

I have obzerved that this tendency to form a coni-
cal hole increnses with (Le hardness of ths substancs
operated on, amd that it dimisishes as the presaure
znd veloeity of the blast Is increaced. To male a
Liola or eut with parallel sides, I have found that the
Llast abould te slightly inclined towand each side al-
teruately. Thaznglo of mcun tion will vary with the
Liardaess of the stoae and the pressure of L.m Jeb used,

In cutting granite witk a steam-jeb of a.bouz thires
Shundred pa:..m.apn.asure persquate mch, I Lave found
an inelication af wbont one in nina towake a pysllel
eut. Cperatingon ratherroftburnt brick with thesame
Je¢ without inclination, tho sides of the cut were al-
most parnitel,

. Suflclent space inust always be allowed fur the ea-
cape of the current of wasto steam aad sand, and,
consequently, when a deep Lole s to be cuf, ity diam-
eter must be great enough %o adinit this escaps aroun

the Llast-nipe when it iv adranced tonear the holtor |
of the hole, - .

In enttingz huics, I Liave found it copveniend L6 vas
& bi:tst-u:;w, .Je:: At & point abont two inches back of
the awnular jeb toan angle of abiout one in nioe,
and touss a nozzla e-tuba culy abouc wo inckea lunw.

Tha Ylast-u 13 T aud dirseted sucess-
ively o all pits, s bele of ary shupe cha b cob with
paantlel ol

the hol e
than ol the
thus e mace.

In catling long, narrow grooves Tlave foeid it con-
veniett o armange parallel guide-plates of iron or
ateel, 1 n, aboni one and ¢ 1lE el
Jecting abous threo lnches from the end ol the nozzle-
tule, learingy Letween the nlates o space abous equnl
to thie bore uf this nozzle- tuae. : .....u efect’ of these
nlates is to nrevent the = nd~‘.) from divergiog, and
to make the edzes nud surfice o: tha. grovve mere
even and ¢ e"ul.u.

I Cressing stone 5o 28 o produce a ad surfice, I
have found {o convenient o cut Lrat o narsow groove
about Ll an inch deep, and then te break or aplit
off the overbauging edue, und then ecntinue or deepen
the groove and break of the new overhanging edge,
and soon. ’

When the stone vauies in barduess ju diferent stots,

Le workinan L..L.su keep the blast direct=d upon tiu.
.m"d spois until be sees that they nre worn dowan to
the desired erei, and net pass it umc..ly over goft

30018 &5 3001 28 e seed shey are suffciently cut,

As most n.lm...‘:l of stone contaie frecuent alterna-
tions of Uard and sofb apots, constant care aad atten-
tion must be 1,1!.'en by the operator to obtain an even
surizee.

A sheet-iron guard or sbield Is armpged to nrotect
the face and eyes of the workman fromn the Teborad-
ing _and, and a narraw clit {n it euables him to wateh
and regulate the progress of the uneration.

Suitable wovements are to bu given to tha blogt-
pipe; or o the stcae, or to bath, by hand er Ly soy
suituble machinery, so as to nroduce the. abapa of cut
desired.

If the axis of t'za nozzle-tube and guide-plates
does nod coinchle neeurntely with that of tha .'ste‘:t.m-,

woted

the sices may bs undercur, so that
U grenter dinmeter at cha Lotiom
Chambers for blasting-vowder may

wide, and pro-

—Jet t..u.) will Lo mapidly cub away by tha sand-blnat,

-; ;_.av G.:a..mc'lun from dirt or seale chokes un pne

2o of the anuular opening ‘of the steam-jes, the-
-*nd—o,nst will to distor ts..d sidewise, and will rapldly
ent oway the nozzle-tave.

I h..vu found the above-described method of iatro-
ducing the aand [ato the impelling-ict by means of
the. suction produced Ly the jes itself to glve good



results, bilk it 13 to bo understood 1523 I Co not cone

lae riyseld therfto, T am awars thad pars of tho | ;

it
vl

pressuie of the Jet i3 thereby lust, bug I ghinl

mactieal convenienca counterbalances thls less. ©
‘have sometimes used a steong closa ressel to contois
the sand, aud introducad ~ crtent of the atequn, aly, er
water, nnder pressum, sbova the sand, and tlen, by
suitably regulatiig the cocl on the pipe leading o
the oy of the ulosa vessel, and the svek on the pipe

ledding to the impelling-iet, n current of the Auid caLt |

- be made 1o pass throuih the close vessel, and cary
witt it any desired quantity of sand into the impell-
ing-jet, .

When steam is used In thls nianner;the close vez-
sel must Le Kept hob enocghvo avoid the condenzn-

- thou of waler natong the sand, which would prevens
ita rupning through the pipes. ‘

A curreut of air fureed into the cloie sand-box, ub
& oprtessure greater-than thas of the steam employad,
unty also be used as o means of couveying the samd
fnto the bmpelling steam-jet.

I liwe vbverved that the guantity of stond eng bhya .

given suud-blast in agiventine is much greater wien

awple spree for free escape is afforded to the sand

- abd steant after they lawe struck the siane, than wiet
the snaee fur escape ia natrow and confinad. }

When a mpid tateral motion is given to the biaa -

1oe, o to the stone, 50 thas the tand i3 constu iy

iking npon a fresh surfies, & much Zreater catting-

ail

wlleet is produced than when the blast i3 Rept pointed i

at one spot.
fu the latter ease it appears thivt the sand and atestn
rebounding buek fronu the stone inteitere coneidern-

ly with the fresh sand whick is being projected to-

vard the stone.- This interiertag edect s paviiculariy
evident whea o hole is cut bue litthe -larger than the
ditmeter of the sand-blast, ‘ .
{ bavevioticed that when a gand-lass is ueld st
-fout or tive inches distance from a itone, a- grester
qasnatity will be cut than when the same sand-olastis
leld 2t hut ove fach distapee. . Alse, thar-when a
miud-blast is directed at an aagle of Tom iblrty fo.
forey-tive degrees with the fuce of o itone, o grearst
uantity will be eus than when the -same sand-blast,

- b the same distance, (one inch,) i3 directed st anzagle | .
Vdentl, eitber i relief ar intaglio, ou 4 smooth surface,

“of ninety degrees with the fuca of the stone. The di-
vergence of the sand-blast sreading it over 3 wider
suriane of the stone, and also giving it more. room. 1o

- eseape, and thus to aveid interference with the on-
comieg sand, appears to be the explanation in thesa
cases, ‘ . :

But I have found that in cuiting a narrow groove,

more progress 18 made by keeping the blast-pips

directed square at the stone, and keeping tha atone

as close to the guide-plates as its shape will permit ;-
-fov although the gross quantity of stone cus away

way be less than at a greater distanee, the efct i9 |

more-concentrated aud condined to the .desired spos
aud direction. .

The quantity of sand to be-used with a given-sicam-
jet may be considerably varied, speording totha objecs
degired.  When 3 soft stenets tu bo cut, over a wida
surface, so that a free sideway-escapd can be glven, a
auantity of sand two or three tinies 2y great aa abova-

- deseribed may Le used; Dut whers a hard stoos is to
Le eut in a narrow groove, & small feed of saad Dro-
duces a better result,

For nurpuses where only & small guantity of mate
vial i8 to be cut or ground awayfiom tha surfuce of &

hard substance, and where only- A modorate velocitr ol | v

the saud is required, X have found the current of o
produced by the erdinary rotary fun to ba convenicnt,
I have used this method for grindlng or depélichinn
glaas, china, er pottery, either on extire surfuces or on
surfaces partially covered nnd proteeted So aa to pro-
duco'zn engraviag of letters, ornamonts, ordesigus,
o engraving designs, alc Is mors convenient thad’

|-alty other knowr

A )4
o
7 Jetin this recpaet, that the
Zeepd dry and rebounds, leaving the pattern
while with cteam tho saud becomes damp and
i is0p¢ to adhiers to and clog the fine lines and cornera,
e aand, being fod into the fin, is carricd along by
the currant of air in a tube or close trunk, aud strikes
upon the ginss, wiich s hald or maved oppasita tle
mouthaf the trenk, and cuts, grinds, or starsits surface,
One wrangemens which [ have found couvenient
for tat gluss, is to cause the air-current from the tan
to deecend in o narrow veriicat tubs of o cross-section
about three feet long by one.inch wide, iuto tha top of
wileh the zand i3 eveniy iotroduced Ly iurmerous
sl pines, oo the rata of 2bout twenty enbic inches
‘ner minute for each squars ineh of cross-sectinn, A
traveling anron carrles the sheets of glass gredually
fud regularly beneash the sand-blast, at about gne
Inch dizrance. .
© Dhe Aoer the sand ased, and the. lezs the prassure
of the bLlast, the iner s the grafn of the depolished
psurfuce.  Algo thediner the sand used, the more weal
and delicdte may bo the rexturs of the esvering sub. -
_atanee tsed o prodics the desi Good results have

I cfenma ag an imsllins

a

clean

o

been' obtained with designs cus in a jayorof wax, and
bawith

paper or lace pressed cloge to the glass, and usivyg
whizh passen through o sleve of Afly wires per
and an aleblast of the pressurs of about one
hosaod reduged to very fine pow-
86 60 AL wvessure of eight or ten
ery o very dellente depolisbing of the zur-
aza has been produced,

Tumercus proccasesare knownand used in thaprts
sradacing, paiating; or tronsierring designa on sur-
| twees; any of these processes Uy which a design csn °
i be produced or tunstirred ia a saciently tough and
F resistant medium, may be used to prepare o surfice
fur Leing engraved by the saud-Linst.

Ziany natural abjeets, such as planig, leaves, iusects,
e, whick can be Dustered Aat upor o surfuce, Liave
swilcient strentoh avd resistance to a blast of fize sand
to a«dimit of their outline being thus engraved.
© Glass colored by a thin stratum of celored gines on
ol suriice, may be crucmented by desirns cut or
grouad throueh its colored suatun.

Designs engraved by the saod-blast 1o & suficient

slaco or glass, for example, can be reproduced by krown
processes of printing,

- Wher 'ths sand-blast at moderate velocities i di-
racted npon a metallio surfzee, it removes but littls of
tha metal, but the grains of said make incemerable
-small indenzations of the surfice, and produce n frosted,
éull mat or dead appearnnce. Byusing suitable sten-
cil-piates, ov eovering-substanees, designy or devices
can thus be engraved on metallic surices.

If desired, the sand may be propelled by curcent
‘of air preduced Ly suction, or 2 partial vecuum mada
in any coaveniens maaner, &8 by & fan or steam<jer, or
mzehing; or thes sand may be im-
‘petled by o inixed eurrent of steam aed abr, produced
by n-atesm-iat in tha-ordivary mancer.

I have preduced some cutilog and sriedlag efuotg
"by eand impeiled 57 thoe forco of zravity. Astrean of
sand fed into the top of & Ligh vertical tubse, st drsg
-‘alla clowly, bag after the oir in the tube i3 set in mo-
tlop, the grod zradueaily falls more souidly, nad can

fnaily zeqnirg velecity suiZcient to grind or depollsh

ARELN
” sovernt arrangements fov
with 1o reouisite velocity, but I

myself thereto. Avy raethod
rzz7 bonged by which cuilcient velocity
21 Lo the zand to enable it to cas

cislm a5 my fovention, znd desirs ‘o ce-

-eurs by Tatters Datent, —. )
% Tie cuitizg, boring, srindlay, dressing, cogroay-

e 20l SULDT,



tia-g

g, and pulverizing of sene, melsl, g 735 HOMCEY,
wood, and other hard or golid substanezs; Ly s

ad a projectiie, when the requisite velocity Las been
artiffeinlly given to ie by any suiteblo smeaus,

2. The artilleial combination of o jet or carvent of
atem, e, water, or other snituble miscouy or Jiguid
medivn, with o stream of stud, a8 & means of giving
velueity to the saud, when the sand i3 used a8 2 pro-
Jeetite as » oweans ot cutting, boring, grinding, dress-
ing, cugraving, and puiveriziig stone, metal, glass, pot-
tery, woodl, s other hard or solid substances.

3. The combination of & rutary fun, centrifugal -

- chines, and other wmiehiuves eapalle of giving divect
mechanical fmpulse, with a stream of sand, Rs i means
at’ giving veloeity thereto, when (he saad is used as o
projectile s o ineans of cubting, buring, griuding,
dressimy, cngravimg, and pulverizing stone, metal, glass,
pottery, woud, amd vther hand or salid substances,

4. Asa new manufetire, articles of stone, metal;
ulass, pottery, wood, and ether hard or solid substances,
which Liave been gat, bored, ground, dressed, engraved,
or pulverized by sand used as o projectile, when the
requisite velocity bus Leeu artificiatly given to the sand
by any suitable means,

8. As o new manufiacture, articles of stune, metal,
gliss, pottery woed, and othier bard or solid substan-
ces, which Lave been cut, bored, ground, dressed, cu-
graved, ur pulverized, by sand used as a projectile, to

ad uged

¥

wALa

which the reaulzite veleeity hag Leen artficially ~iven
by o Jet or current of steain, air, water, or othé: suit-
able gnseous o Huuid medinm.

G. As nonew mannfacture, artieles of stone, metal,
glnss, puttery, woud, wid uther hand or solid substans
cex, which Lawe Leen cut, boved, ground, dressed, en-
graved, or pulverized, by sand used as a peojectils, to
which the requisite veloeity lins Luen given by a rntary
fun, centrllugal wuchine, of other machine capable of
giving direet wechanieal impuise,

7. Whena jet or curvent of steam, air, water, or any
uther suitable gascous or liguid medinn is anployed o
give velovity to sand used ax a projectile, as a meens of
cutling, boring, grinding, dressing, engraving, or pul-
verlzing stone, metid, glass, pottery, womb, and other
Lard or solid subatances, the use of the folluwing de-
viees for introducing the sand into Ui jut of stean,
ainy waler, Lo Fhng, Tho suetion produeed by the jet
of steam, air, water, &cg Seeond, W\ strong, close ves- -
seel, or sand-box, {tto whicl the pressure ol the steawm,
iiry water, &c., is introdueed, and througl whicl, wihen

desived, a current of it may be made to Pass.

3. C. TILGHMAN,

Witnesses:
R. AL TiceHMAN,
W. M. TILGHMAN.



" Engraving Machine.
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