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6(;, Chanccry Tdne, in the Oounty of Mlddlcscx, Mechanmal o
Draughtsman, for the Invention of * Inprovements mv Corting, Donrvo, _' £
j -*. < Grruprng; AND' Purvnrrina ‘Brone .awd orHER Hapn Sussrances,” A‘ a

;';commumcmtlon from nhroad  hy Bonjamin. Chew Tilgliman, of L
l’hﬂndelphla, in {hd bLa le of ,Pcnns’ylyanw, Umted Statos of! Amonca., o

Snalca' h 20th :Dcccmher 187 0, fmd d‘md tho lst A“g‘m 1870‘

N
nf the” O{Ilce of tlle (lommissioncrs of Patcnts w1th lhis I’ctﬂnon, \ [

:',oﬁ the 1s£ August 1870 e . ~j
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R deulnre the naturc of the s'ml Invontlon for “Imrnovnmms IN CUT’I‘ING, N
. ""”f;inonma, Guinpine, anp PuLveRIzING STONE AND ornER Harp Susstances,” to bo = ° - .
mhfollo'vs R , : L SR gl
’I‘Ins Invantton rolatcs to the cuttm , boring, and o'rinding of stone,
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(of yuartz or other snitable material,) driven rapidly against them by n
jet of steam, air, waler, or other suitable gascous or liquid medium.
Tho greater tho pressure of the gaseous or liquid jet the higher will ho
the velocity imparted to the particles of sand, and the greater thoir cutting
cffcet wpon the hard substences. The harder, specifically heavier, and
sharfper the graips of tho sand, the greater will be their cutting eflect.
At o higher velocity of impact the grains of the sand will cub or wear
away substances much harder than the material of which the sand is
. composed. When the sand used is of n brittle nature, such as quartz,
emery, or similar substances, the grains are broken by the shock into
finc powder, and the procoss may thus bo used as a method of pulveriza-

tion, By varying the shapo of the jets, and moving them or tho stone,

- cuts or holes of any shape or size may bo made.

" BPECIFICATION in pursunnco of the conditions of the Letters Patent

v filed by the said Alfred Vincent Newton in tho Great Seal Patent’
" " Office ou the 1st l‘ebruary 1871,

. T0 ALL TO WIIOM THFSE, PRESENTS SHALL COME, I, ATERED
. VinceNT Newrorw, of the Office for Patents, 66, Chancery Lane, in the
. County of Middlescx, Mcchanical Draughtsman, scnd greeting.

WHEREAS Her most Txccllent Majesty Queen Vietoria, by Hor

Yetlers Patent, bearing date the First day of August, in the year

~of our Lord One thousand cight hundred and seventy, in tho thirfy-
fourth year of Her reign, did, for Herself, Her heirs and suecessors,
give and grant unte me, the said Alfred Vineent Nowton, Her special

. ! licence that I, tho said Alfred Vincent Nowion, my executors, adminis-
.. trators, and assigns, or such others as I, the said Alfred Vincent

" Newton, my executors, administrators, and assigns, should at any time -
ngree with, and no others, from time o time and a$ all times thereafter-
.. during the term thierein expressed, should and lawfully might make,

uge, exercise, and vend, within the United Kingdom of Great Britain
and Treland, the Chaunnel Islands, and Isle of Man, an Invention for
© ¢ ImeproveMENTS 1IN CurriNg, Bomrine, GrINDING, AND PULVERIZING STOVE AnD

- oruch Harp Supsrawces,” being & communication to me from abrond by

Benjomin  Chew Tilghman, of Philadelphia, in the State of Penn-
sylvania, United Biates of America, upon the condition (amongst others)
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that T, t.ho said AIhul Vmccnf, Nowlon, my exceutors or adminis-
. trators, by an instrument in writing under my, or their, or one of
their hands and seals, should particularly deseribe and ascertain the
, nature of the said Invention, and in what manner the same was to bo
D performed, and cause the same to he filed in the Great Seal Patent Offeq
N within six ealendar months next and immediately after tho date of the
' gaid Letters Patent.

NOW KNOW YE, that I, tho said Alfred Vincent Nowton, do
hereby declare the nature of the said Invention, and in what manner
o ‘ 10 the same is to be performed, to be particnlarly described and ascertainod

. in and by the following staiement, reference being had to the Drawing

' hereunto anncxed, and to the lotters and figurcs marked thercon (that |

is to say) +—

of 8 stream of sand, or grains of quartz, or of other suitable material
artificially driven, as projectiles rapidly against them by a jet of steam,
air, water, or other snitable gas or liquid, which jot may be made to
;‘ 20 ornament glass and other polished surfrces by partially depolishing such
~ surfaeos 50 as {0 produco any desired pattern thercon.

; - stone, metal, glass, wood, and other hrard or solid substanoes by means

c imparted to the graiug of sand, and tho moro rapid and powerful their

. 225 eutting effect upon tho solid substance, At a high velocity of impact
‘¥ the grains of sand will cut or wear away substances much harder than
(¥ themselves, corundum can thus be cut with quartz sand, and quartz
| rock can be cut or worn away by small grains or shot of Jead, T havo
* sometimes ased iron sand composed of small globules of cast iron.

R

30 By tho term sand in this Specification I moan small grains or particles
- of any hard substance of any degree of finencss, of which common

i R T o ﬂ-l' g

quartz sand s a typo. The hardest stocl, chilled east ironm, or other
- metal ean be cut or ground by a rapidly projecied stream of quartz sand,
Articles of cast or wrought motal may have. their surfuces thus smoothed

335 and eleaned from slag, scale, or other incrustation, and this method of
3. cleaning may ho used in preparing metals for being tinned, zinced,
% - enamelled, or coated with metallic or other substances, The surfaces

of w;oughﬁ stone, in buildings or elsowhero, can thus he cleaned and

Lot T, i e — .y
o T Aol P18 TR T

2 This Invention as communicated to me hy my foreign correspondent o
| 25 relntes fo the cubling, horing, grinding, dressing, and pulverising of

Jle o hg following is-the deseription of the proccss as communioated to
" mo ;—The greater tho pressure of the jet the higher will be the velocity

-
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batlering, penctroting, and dislocating effect which will assist tho dise’ 15
integrating and seouring fetion of the water, i

- eutting of sone and glass, or clso in & solidificd form as in a grindstonoe 20
© or sand papey, or sometimes in a semi-fluid state as when a bpdy is rabbed

+pulverlzes, outs, or indents the object it strikes, From this peeuliarity
. of action it resulls that some substances which though comparntively

©, a blow such ns copper, lead, paper, wood, or eaoutchoue, for example,

“moderate velocitics, than some mueh harder substances which aro

‘place upon drregular surfaees, cavities, corners, and recesses, hardly

4 f\. l), J 870.*""N0 2 l 47, Fpooification,

\ mr’un 3 Imp,»mr mrw/ee m C’N(/uzq «ud (;.0 mr{mf/ S!onc, éy

rmu"hod By weans of n!nnml plates, sereens, or suitable covering
substances, Totters or designs ean thus bo eut or engravod upon hard
subsianees. By varying the shape, nnmber, and direction of the pro-
jeeted streams of sand, and by giving to them and to the arlicles treated ‘
suitable movements by means of lathes, planing or drilling machincs, &
or other known moechanieal dovices, euts or holes may be mado of any
shape or size.  When sgnd of o brittle nabare, sueh as quartz or emery,

is very rapidly projocted against a hard material, the graing ave broken
by the shock into fine powder, and the process may thus be used as g
method of pulveaization, Where o jeb of water under heavy pressure 10
ia used, o8 in hydvantic mining, the addition of sand will causo it to cut
away hard and close grained substances, upon which the water alone
would havoe litilo or no effect.  Pebbles or stones of size and woight as.
great ag ean ho rapidly projeeted by the jet of water used will !r\vo a

Heretofore when sand has been used as a grinding or cutting material - :
it has been applicd hetween solid substances moved over cach other. .}
under heavy pressuro so as {0 make a series of stratohes as in the ordinary

or moved in n mass of sand.

The ‘peculiar feature of my Invention, which distinguishes it from-
ofher methods 6f cutting and grinding, is that each grain of sand acts
by its own velocity and momentum like o bullet or projectile, and €6

soft are also toush or malleable or clastic, and not pulverizable by
avo Jess rapidly cut and ground by the sand blast particularly at g0

brittle or pulverizable such as stone, glass, or poreelain.  Another
poculiarity of the sand Dblast is that the grinding or culting aetion takes

necessible to ordinary methods, I believe that steam will generally bo 33
found the most convenient impelling jet, particnlarly for high velocitics,
but in some lochlitics nir_or water may b cheaper, 1 ha\" used steam

of nll pmsams, somchmos exeemhug four hundicl ponnds per SHare

s | ahd 8 A
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inch, and have found ita (leiuiuncy to Increase with the pressuve. I
believe that when it is desired to eut or grind hard substances rapidly it !

will bo advanfageouns to use steam of as high pressure ag ean practically
but cach operator can choose the pressure most i

be made available,

' B convenient for his circumslances and the kind of work he wishes to do.j

Tho following is a method of carrying my Invention into effeet, taking,

for example, the cuiting of stone by means of qu’trt7 sand projected by a
jet of steam of about three hungdred pounds pressure per square inoh.

i
!
;
) ; In the accompanying Dreawing Tz, 1 shews in partial scetion tho
-1 10 arrangement of jet apparatus employed in carrying out the Invention.
g The sand is fed into a funnel @, which is connected by a flexible tubo.
; and turning point & with an iron or steel tubo ¢, ¢, of any convenient
{ length and of ahout seventeen-hundeedths of an inch bore, which 1 call ‘
i the sand tube; this tube is firmly sccured exactly in the centre of
1.) another iron or steel tuhe d, d, of about one-half ineh hore, which T call _
“the steam tube. The interval Detweon tho tubes s closod at one end e} ; S b
at their other ends hoth trthes aro brought to the samoc length, but tho I T
‘boro of the outer fuhe o is hero contraoted to a diamoter of twenty-six- - i y{,
“hundredths of an iich for about one quarter of an inch from its end, and T
20 about half an inch of the end of the inner tube e is reduced to a cylmdv RN NS
1‘: tof twenfy Ahrce-hundredths of an inch external diameter, so as to ] avo
‘ . between the ends of the Lubes a smooth regular annular opening m, me,
booof about fifleen-thonsandihs of an inel in width, continuing of this sizo
for about a quarter of an ineh in length and then enlarging greadually to
' 95 the full diameter of the steam tube; this annalar opening e, m, forms the
; passage for the cseapo of the steam. he steam tube d is connected ‘
g,f  with the steam boiler by the holes £ f; the T picee g, the siufling hoxes E
{5 A A B, and the jointed pipes o, o, 0, 50 as to allow it to be rofaied and™ [
moved in any dircetion. A wrought or ehilled east iroit or steel tubod, €, - t
e 3(} which T call the nozzle tube, about thirty-eight-hundredihis of an inch in (]
ri*  bore and six inches long is fastened on the end of the steam tube, Tho ‘
!T"' - end of the sand tulo ¢ is ncemrately adjusted and firmly fastened cxaetly
;} " in the centro of the stean tube d, so that the annular opening is evory-
';f: where of the same widih, and the nozzlo tube is adjusted so that its axis
35 or central line coincides perfectly with the axis of the steam job issuing
’ ' fron the aunular opening.  The perfect accuracy of these adjustmentsis © - i
' impm'fnnf The horo of the nozzlo tuboe is adjusted by tvial {o the size 7
nnd prm i.u'o of tlm stw.m jet 8o as fo produce the amount of suction

‘1

. ™
et e A PP gy = X b




e current of afr through the sand tube, and is sucked into the jet of steam’
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desived in the sand {ube.  Por the sake of brevity the stream of sand
impelled by the jet of steam, air, &e., will herein bo called * the sand

blast,” and the system of tubes for producing it will be called “the y |}

¥

blast pipe.”  'Lhe sand used should bo sifted of even size, and should be .|
clean, hard, sharp, and dry, 50 as to rvn regularly through a small holo &+

without clogging, I have found sand which will pass through a sieve of
forty wires per inch and not through ono of forty-eight wires to cut

!
{i
: . , it
faster than sand which will pass through a sieve of twenty wires and not H o
fl

through ono of thirty wifes to an inel. The steam should be dry and
free from- condonsed water. - When used at a distaneo from the boiler a 10

., Steant sepavalor or purger should bo used such as is well known to 2
. engincers and the pipes kept woll wrapped. o

¥

“The oporation is ag follows :—TFho sieam is turned on and issuos with

pints per minwle fall into tho funnel o, whenco it is carried by the

nand driven by it through the nozzle tube, acquiring a high velocity, and
finally strikcs agoinst the stone to Lo out, which is held about an inch 20!

0

distant from 1ho end of the nozzle. 'The shatfered fragment of the sand

+. and stone, partly in very fine powder, and the waste steam eseapesidewise ’§ i
. T

same spot & hole will pradually be eut, the diameier of which at the 25‘t
 surface is greater than that of the steam jet, hut which grows smaller and J' ‘

" becomes conical as it penetrates deeper into the stone, . ol

‘¥ have obscrved that {his tendency to form a conical iolo inereases
" with thoe hiardncess of the subsiance operated on, and that it diminishes as 1

ISR I the pregsuve aud velocity of the blast is inercased. Mo make a hole or 80, {f:’.
\ weut with parallel sides I have found that the blast should De slightly 7 .-
ot

. 1 * [ I3 . i: :
inclined toward caoh side alternately. Whe angle of inclination will | .
vary with the hardness of the stono and the pressure of the jot used. ’

In cutting granite with a steam jeb of about three hundred pounds

' nine to mako o parallel eut.  Operating on rather soft burnt brick with

the same jet, without inclination. the sides of The out were alnost parallel, =

- Suflioient space must ulways be allowed for the eseape of the ¢irent of

IR Lok
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- great velocily [rom the annular opening 7z, m 5 this creates a suction and - ¥
~current of air in tho sand tube ¢, ¢, A-sliding valve in the bottom of the 15 el
. sand box i8 now opened and Iets a stréam of sand of from one to two - "1 0

Y and backward. A dull red light may he scen at the point of impnot of .::
the dand and stone. I the sand blast is kept dirceted stoadily at the 4_‘:-5_' S

D
[Ty
o

pressuro per square inch, I have found an inelination of about one in 352 3;; ‘

v
s
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waste steam and sand, and eonsequently when a deep hole is to be cuf,
it dinmeter must he great enough to admit this eseape around the
blast pipo when it is advanced to near the bottom of the hole.

,«lm‘i!h?nﬁﬂn.

Tt — e

Tn cutting holes I have found it convenient to usc a blast pipe bent

[

about one in nine, and {o use a nozzle tube only about fwo inches long.
The blast pipe being dirceled as above indicated successively {o all
X paris a hole of any shape can he cut with parallel sides, or tho sides may
Do underent so that the hole will be of greater diameter at {he bottom
10 than at the top, chambers for blasting powder may thus bo made.

’i In cutting long narrow grooves I have found it convenient fo arranged
parailel guide plates of ivon or steel n, @, (see detached view Lig, 1%)
about one and a half inch wide and projecting about three inches {rom

. the end of the nozzle tube, Icaving between the plates a space equal in

. 18 hreadth to the bore of the nozzle tube. The effect of these plates is to

‘prevent tho sand blast from diverging, and tomake the edges and surface

" In dressing stone so as to produce a flab surface 1 have found it
-, tonvenicnt to cub first a narvow groovo about lalf an inch deep, and
90 then to break or split off tho overbanging edge, and thon continue or
- deepen the groove, and break off the new overhanging edge, and so on.
+ © When the stone varies in hardness in different spots the workman must

i

i

i

¥

§

I

|

5 of the groove more oven and regular,
v

g

L keep the blast direeted upon the hard spots until he sces that they are

k '  worn down to the desired level, and must pass it quickly over soft spots as
“8b soon as he sces they are sufiiciently cut.  As most kinds of stone contain
| requent alternations of hard and soft spots constant earo and attention
“must bo given by the operator {o obtain an even surface. A sheet iron
... guard or shicld is arranged to protect the face and oycs of the workman
! . from the rebounding sand, and a narrow slit in it enables him to watceli
80 and regulate the progress of the operation.  Suitable movements ave to
~ho given to the blast pipe or to the stone, or to both, by hand or by any
ruitable machinery so as to produce the shape of eut desired.  Tr the
exis of the nozzle tube and guide plates does not coincide aceurately
with that of {he steam jet they will be rapidly cut away by the sand

B6 blast. If any obstruction from dirt or seale chokes up one side of iho
"‘_' annular opening of the steam jeb tho sand blast will be distorted sidowiso
- and will rapidly cut awny the nozzlo tube.  Tiven under good conditions
llw snnd blast wali gradually cut away the nozzle tube, which must be

at a point about two inches back of the annular jet to an angle of

. ey L
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watched and 1'(‘nr=wct1 when required,  Tustead of an annular Jmpnilmrr
jet baving the sand introduced in its centre T have sometimes used a
central impelling et and introduced the sand by an annular tube
surrounding the impelling jet. |

T have found the above desevibed method of introducing the sand j
into the impelling jet by means of the suction produced by the jet
jisclf fo give good resulis, but it is to bo understood that I do not
confino myself therclo. T am aware that part ‘of the pressure of the jeb |
is thereby lost, lmt I hink the practical (,onvcmen(,a counterbalances '

\

- this loss, T have qomoinnr‘q ur r‘d n strong oloso Vcs sol to contain the sand, 1(

diid introdneed o curient of th(‘ stenm, air, or water under prcssuw,' |
above the sand, and {hen by suitably r(‘f*ulatmg thg cock on the pipo
lmdmg fo the top of thoe closo vessel and the cock on the pipe leading |

to the 1mpv]lmg jot a current of tho fluid can he made to pass through_
“the elose vessel and carry with it any desired q1mnt1tv of sand into tho 1§;

musb be kept hot ciiongh fo avoid the cotidensation of water among tho

“gand” which wonld prevent its. running ihrough the pipes, ¥ A curvent::

of air {orced into the close sand box at a pressure greater than thqt

of tho sleant employed may also bo used as a means of conveying the 20

i

|

|

|

: |
impelling jet.  When steam i used in this manner the closo vossel [
!

i

atune cut by o given sand binst in o given time is much greater when

‘o much greater cutling effeet is produced than when the blast is kept |

sl into the i impelling steam jet. T have observed that the quantity (;f

ample spaco for freo cseape 19 afforded to the sand and steam after they -

Tave struck the stone than when the space for cscape is narrow and

confined.  When a vapid Internl motion is given o the blast pipe or to 20,
tho stono so that the sand is consfanily siriking upon a fresh surfaco

pointed at one spot.  In {he latter case it appears that the sand and ™
stenm rebounding back from the stone interfere considerably with the
fresl sand which is being projected toward the stone.  This interforing g0
cffeet 18 particularly evident when a hole is ent but little larger than
the dinmeler of the sand blast, T have noticed that when o sand blast
fs held at four or five inches distance from a stone a greater quantity
will ho cut than when the same sand blast is held at but one inch

Cdisiance. Also that when wsand Dlast is diveeted at an angle of from 3§ -

thirly to forty-fivo degrees with the face of n stone & greater quantity
will be cut than when the same sand blast at the sanme distance (one

~inch) i4 dircoted ab an angle of ninoly degrees with the fuce of the ston,
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’l‘hﬂ diverzence of the sand blast spreading it over a wider Snrfacu of
the stone and also giving it more room {o cseape, and thus to avoid
i inlerference with the oncoming sand appears to be the explanation in

- ——e g

¥

' 1 oud keeping the stone as closo to tho guide plates as its shapo will

' r pormit, for althouglt the gross quantity of stone eut away may be less
i [ than at a greater distanco the effoct is more concentrated and confined
i to the desived spot and direction.  The quantify of sand to bo used with
" 110 n given steam jet may ho considerably varied according to tho ohject
it L dcs;ru}. When a soft slone is to be cut over & wide surface, so that a
L ( free sideway oseapo can be given, o quantity of sand two or three times
’ {‘ - as greab as above described may Do used, but where a hard atone i
f i to he cut in a narrow groove a small i'eed of sand produoes a botter

- 15 rcsulb ’
}_'f . . . s

4o . I Ilave found the proportions, size; nnd arrangemeont of tuhos coms
{i posing the blast pipe above described to give. good results. in practice
~ under the conditions mentioned, but T do not mean to confine rayself
b thereto as they will 'vary according to the pressure of the jet used, and
F 20 the kind of work to be done in order to oblain the best results in
’ evon()my of power. and time. The principal points to be attended to

i

—

sand regularly and in sneh a manner as to acquire as nearly as possible

the velocity of the impelling jet ;' third, to dircet the projected sand upon
-2 the desired spot withoub wasting its force in wearing away the nozzla
tube; and, fourth, to provide frce escapo for the expended steam and
sand 50 as to avoid hack pressure and interforence.  For purposes whero

§
¢
:

X
{-
Ly
g

L
g

[ p——

i
“80 tho sand ia required, 1 have found the current of air produced by tho
j‘ ordinary - rotary fan to bo convenient. I have used this method for
4 grinding or depolishing glass, china, ox pottery, citlier on entive surfaces
or on surfaces partinlly covered and prolected so as to produce an
cngmvmg of leiters, ornaments, or designs, In engraving designs air
83 is moro convenient than steam as an impelling jet in tLis vespeot that
the sand keeps dry and rebounds leaving the paitern clear, while with
steam tho sand becomoy damp and is apt to adhere to and clog the fing
Jines and corners, The sand being fod into the air curpent by its own

I these eases.  Thut T have found that in cutting a narrow groove more
rrogress is made by keeping the blast pipe dirccted square at the stone |
P'1o5 O

- are, first, to get an impelling jet of great velocity ; seeond, to feed the

~ only a qmall quantity of material is fo be eut or ground away from the
rurface of a. hard substance, and where only n moderate velocity of

e}
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pressuve in a columa of suficient hicight is carvied along by the air
in a tubo or closs {runk, and strikes upon the glass which is held or
moved opposite the mouth of the: trunk, and cuts, grinds, or stars its

surfaco. ' -

shown in Jougitwlinal and transverse section in Figures 2 and 3 of tho
Drawing, but I do not eonfine myself thereto, as the mechanical ATTANZ O
ments may bo voried. The air ewrrent from tho fan of abont ihe
pressure of four inches of water is brought by the trunk @, «, (about Ono _
foot high and two lect wide) and descends into the narrow vertieal 1 !
tubo &, 4, (sbowd iwo feot high and of o cross scetion of about sixty

|
One arrangement which I have Tound convenient for flat glass ig §, |

with a velocity proportioned {o its pressure, Into the upper end of the >

{

) a8

inches long by onc inch wide) from the lower end of which it rushes ‘! ; .
]

tube b, b, the sand i3 evenly fed from the sand bhox ¢ by means of the
sand tube d, d, (nbovt one foob high and of a cross seetion of sixty inches 17

by one half ineh), the lower end of which is closed by an iron plato L ?évﬁf
perforated with holes about a quarter of an inch in diameter, and half an . vl
~ inch apart, 80 a8 to fupply ahout fifteen or twenty cubie inches of sand - nop

per minute o cach squaro inch of cross seetion of the air tubo d, 5. In- !
passing down the tubo 9, 2, tho sand acquires & veloeily proportioned to 29
that of the air jei, and strikes upon the shects of glass £, £, which aro ¢ .
carried across and bencath the tube 8, b, at about one inch distanes from "
its lower end by means of a set of caoutchoue belts e, ¢, (one inch wide
and three inches npurt) which move at the rate of about four inchos per
minute, so that cach part of the glass is exposed to the action of the 25
sand blast for aboul fifteen or twenty scconds.  Affer striking tho glass

the air and sand rebound therefrom, and passing into the side boxes 9 -
(¥ig. 8), arc carvicd into the largoe scitling chamber %, A, whero they .
lose. their velocify, and the sand seitles to the bottown, whilo the nir
pussing on by the tube ¢ (Flg. 2) returns to the centre of the rotary fan 8¢
whero it reecives a fresh impulse. To diminish the escape of dust and i
sand the sides of the boxes g, g, wre provided with flap valves of |

caoutchoue v, », which close with a slight clastie pressure upon the glasg =~ ¢
passing through. Thero is a direet opening from the hoxes g, ¢, hetween i
tha valyes o, v, down into the chamber 7, so that the pressuro of the 8§ ¢

blast holds tho shecls of glass down upon the. belts e, . Tho sand j
which settles to the bottom of the chamber  is raised by the elovator & o
into the sand box ¢, und is repeatedly used until it becomes too fine, - !

e e S,
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wlou g Im}noncmmzt& m Cuttm ny and Qrinding Stone, §e.

Dy making the settling dmmbex L of sufficient size and dividing it into
compartments the dust or powder of the sand and glass of various
degrees of fineness may be collected scparately, and may be utilized os a
grinding or polishing substanco, I have found it convenicent in practice |
.8 to put a valve or stopper at the bottom of the sand tubo d, d, 8o as to oo
stop the supply of sand at will. To avoid complication this 1s not shewn . i
in tho Drawing, but can readily bo arranged by any engineer. When e
tho impelling jeb has a pressure greater or less than above mentioned o
" proportionately sherter or longer timo will bo required to grind or
io ‘depolish the surface of the glass, VVlt_h a blast of the above-mentioned
.. pressuro covering paiterns or stencils cut out of strong writing paper or
made of thread or bobbinet or lace pasted or pressed close to the glass,
' j will last long enough to admit of a complete grinding or depolishing of = - -
. the uncovered surfaces so as to produce dcslgns or ornaments engraved

15 upon tho glass. _

¥
'

i 'Wllen dcsrgns or ormmrnis aro to he cut throur*h the colored stratum’ |
Es ‘of flashed glass the covering pattérn or stencil must be of a strength
'l - and durability proportioned to the thickness to be cut or ground away.
Toun'hness and clastru#y, and the absence of brittleness or pulveriza-
20 bility nppear to be tho qnalmvs needed in the covering substanco to resist,
Y the cuttmg action of sand. Caoutchoue, particularly when vulcanized,’
;“ posscsses the desired propertics in an eminent degree and may be taken
© ngatype. Parchuent and parchment paper posscss considerable durn.
bility. By soaking or covering papor or threads with a tough or clastic
25 dressing or varnish {hcir durability as patterns or stencils may be _
N ‘Ingrensed, . I have uscd for this purpose the elastic compound. of glue PR
_ i__Innd glycmrme employed for printers’ rollers. I have sometimes used s -
o f covering substanco whitelead paint, and sometimes a paint made of a
i« watery solution of dextrine or British gum mixed with about one-third
10, of its woight of glycerine and thickened with litharge, The pattern may
{v. bo drawn with tho paint thickly applied by the brush, or by stencils, or
by block prmtmp;, or ihe glass may be covered all over, and when dry
E . the design cut through the protecting coat. A layer of wax will resist
i & blast of the pressure of oneinch of water impelling sand which has
‘88 poused throngh a sicve of fifty wires per inch. Known photographic
'i processes produce on smooth surfaces a film of Lichromatized gelatine,
- which covers somo parts of the surface and leaves other parts exposed.
S havo found his film to be capable of resisting the action of & blast of

."' Nl
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wood i3 snbjecied lo o sand blasé of moderato velocily the softer and

~ordinary manner. 80 .

i2 A.]). IH?O."‘*NQ 2] ‘17. Fpoetfication,
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fing s md suelr as thal Jast mentioned during a suffieient time to prodnoe
a grinding or eutiing of the exposed surfaces, and I have thus engraved

photographie pictures. The finer the sand used, and the less the pressure
of the blast, the finer s the grain of the depolished surfaco and the
weaker and more delicate may be the texture of the covering substances 5
uged to produce the design,

Numerous proeesscs ore known and used in the arts for producing,
printing, or transferving designs on to surfaces, any of these processes by .
which a design can he produced or transferred in a sufficienily tough
aud resistant mediuhimay he used {o prepare o surface for being engraved 107
by the sand Dlnst.  Many natuval objeets such as plants, leaves, &e., 1§
which ean he fastened flat upon a swrfaco bave sufficient strength and :;
resistance to a blast of fine sand to admit of their outline being thus o
engraved, - Designs engraved by the sand blast to o sufficient depth
efther in velief or in infnigio on a smooth surface, slate or glass, for 15"
example, ean bo reproduced by known procosscs of printing. When

3

more hritile portions sro more rapidly and deeply cut away than others,
and ihﬂ geain or texiure of the wood and thoe hard lines and knols arve

{hus brought aut in relicf,  Whon the sand blast at moderate velocitics 20
is dlveeted upon n nelnllio surface it removes but little of the metal, but
the grninﬁ of sand mako ivnumorablo small indontations of the surface
and produce a frosicd, dull, matted, or dead appearance, By using

+ pultable steneil plntes or covering substanocs, designs, or deyices can "'"':,,;

thus be engraved on mcelallio surfaces. 25

1§ desired the sand may be propelled by a current of air produced by Q
snotion or a partinl vacnum made inany convenicnt manner, as by a fon,
.or steam Jet, or any other known machine, or the sand may be impelled -
by n mixed curront of steam and air produced by o steam jet in the it

I havo deseribed above soveral srrangements for projecting the sand .
- with the requisito velocily by means ol jets of steam or aiv, but I do not 3
mean to confine myself thereto.  Any method or arrangemont of jots or  +*-.
currents of stenm, an' water, or other suitable gas or liguid may he used
by which sufficient v(-‘lout) ean Lo artificially given to tho sand to enable 30
it %o cut or grm{l the olject,

l
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lla,vmg now #et forth tho nature of the-Invention of © Tmprovements !
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J\cmton 8 fmpr oPee n/n in (’NH:W/ and Gr mrhnr/ ;S‘!onc, &0.

in (;uitmg Boring, Grinding, and ulverizing Stone, and other I[ard

i} Substances,” as communicated fo me from abroad, and having explained
& * the manner of carrying the same into cflect, I wish it to ho understood
that what I elaim under the above in part recited Letters Patent is,

| ' the employment for the above-named purposes of sand used as a
;’ projectile to which the requisito velocity has been artificially given
by a jet or current of stcam, au' water, or other suitablo gas or

liquid.

1
I
it
;

In witness whereof, I, the said Alfred Vincent Newton, have
lercunto set my hand and seal, the Thirty-first day of January,
in the year of our Lord One thousand eight hundred and
soventy-one.

A. V. NEWTON. (ns.)
N e r—— - - s ——
[ | '
g LONDON:

: " Yrinted by Grora® Enwanp Evre ond WILLIAM Sm’rmswoom,

" Printera to the (Queen’s inost Excellent Majosty, 1878,
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