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To wll whoin it may concern:
Be it known that I, AxtaoNny H. RapELL,
of Chicagd, m the county of Cook and State

of  Illinois, have invenfed certain new and

usetul Improvements in File-Sharpening Ap-
paratus; and I hereby declare that the follow-
ing 1s 4 fuli, clear, and exact description there-

. of reference being had to the aecompanving

10

drawings;, which form part of this speeifica-
tion. "

-~ My invention has particular reference to

- dile-sharpeaing machines; but its teachings

'gc;

.30

used.

are broadly applicable {o abrading-machines

of the general type of the -apparatus hefein |
purpose they may be .

disclosed -for whatever

Heretofore abrading-machines for sharp-

ening iles have been constructed providing a

steam-injector or blast device switably con-
nected by piping with a source of supply of
abrasive material—such as sand, emery, or

‘ : . Ny, §
carborundum, either dry or immerséd in wa-

ter—1tor the purpose of projecting the abrasive’
material against the toolorarticletobe sharp-

ened orabraded. Themachinesof this simple
construction have been found deficient for file-
sharpening purposes, for the reason, amon

others, that they draw the abrasivée materia

i astreamsodense that its weight makes the
action sluggish and the velocity of projection
18 too low for efficient-adhesive action, and,

* further, that when used with moist material

35
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they take up with the material an undue

amount. of moisture, which is augmented by |

the condensation of the injected steam as 1t
mingles with relatively cool abrasive mate-
riai.

wiber serves asa cushionto prevent the abre -
sive material irom acting properly upon the
suriace to be abraded. On the other hand,
dry material hes the disadvantage that it

~ heats the tool being sharpened to such a de-

45

gree as to ailect 1ts temper and is otherwise
unsatisfactory. Furthermore, the materizl,
wet or dry, being in a relstively cool state

- when supplied to the steam-injector (where-

In 1s ususaily emlployed as the motive fluid
steam under high pressure and with a high
degree ot supserheat) the condensation and

‘contraction of the steam resulting from *its

- contact with the relutively cool material re-

duces 1ts velocity to such an extent as to se-
Tiously 1mpair the working ‘efficiency of the

The projection of quantities of free wa- |
ter against the file isdetrimental in that the

1

L)

the general consiruction described are over-
come by the comnstruction disclosed in my

prior patent, No. 673,576, dated September
10, 1901, wherein an zir-pipe is provided to
-supply air to the nraterial-pipe with the abra-

| machine. Other objections to machines of s

60

sive material; but:in the machine of my prior -

patent the air was faken directly from the
atmosphere and reached the point of mixture

with the steam of the injector in a relati‘t‘c@]f'
kﬁ 65

cool condition, so that the disadvantages fo

lowing from undue;steam condensation were

not thereby overcome.

stec in-injector wherein “means- are provided

jected steam.

A further object of my invehtion_-is_to Erd-'
vide a means for regulating the quantity of
‘abrasive material proj ected

__ by the injector.
Another object of my invention isto pro-

vide means for preventing the clogging of

My present invention has for its salient ob--
ject to provide a machine operable by a

-inj e _ 7¢
for munimizing the condensation of the in-

the machine.by the abrasive material when,

eration. o

not in

- A still further object of my invention is to -
provide an auxiliary meais for actuating the °

apparatus when the stearh-supply is insuffi-

80

clent to properly inject the abrasive mate-.

rial, and a still further object of my Inven-
tion 1s to provide a machini embodying im-
provements in its principles of operation and

1n the detall of its construction.
In the drawings I have represented an op- N

“broken away to show the interior arrange-

“chine, with partsin elevation.

=

erative embodiment of my invention in four
views, whereof— )

Figure 1 18 a perspective view of a com-

pleted apparatus with parts of the casing

ment thereoi. Fig. 2 1s a cenfral vertical
cross-section taken longitudinally of the ma-
_ Fig. 3 is a sec-
tional detail on line 3 3 of Fig. 2 lookiag in

Q0
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the direction of the arrows. Fig. 4 is a sec-

tional detail of the injector arrangement,

taken on line 4 4 of Fig. 2. S
Throughout the drawin

reference refer always to like parts. -
Referring now to the drawings, 10 indi-

| - TOW
s like numerals of

cates a casing comprising, preferably, a top
i Structure 11, opening at 1ts lower end 'into a.

bottom structure
legs 13. |

d'into & 105
12, supported on suitable.

"
L YR
'.'-!11. _

1 »
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n’.:ﬂ‘\‘ )

*
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14 indicates a hinged door forming. the up-



o

per portion of the front end of the top strue-
ture an¢ provided with an aperture 15,
through which a tool to be sharpened may be
insertec mto the interior of the casing.

16 indicates & guard overhanging the open-

ing 15'in the inside of the chamber 13.

17 indicates a steam-outlet spout-opening

~through the top or deck of the casing mern-

15

20

30

35

§,5J

30

The

ber 11 at the exireme rear end thereof.

pottom 12 is preferably hopper-shaped, but |

may be of any suitable shape to cause granu-

lar material placed therein to seek a rela--

tively small area st the bottom thereof.
18 mmdicates a box or well secured o the

hopper-bottom 12 below the small end there-

of and having a regulable cominunication
witn the Inter f the casii nber 12 by
v1to the Interior of the casing membei Y
apertures 19, made through the walls of the
cottom 12 and sdapted to be regulated by
suitable adjustrole valves. | |

5 the specific construetion, 20 20 indicate
val 28 piveted on the interior of the bottom

12,71 at 21, and having lever-arms 22 extend-
g apward therefromn and each connected

with an operating push-rod 23, extending to
the exterior of *the casing. Obviously by
manipuiating the push-rods 23 the valves 20
may be moved to open or close the aperfures
16 to any desired sxtent. An outlet 24 is
preferably made in the bottom of the well 18
and 1s provided with a closable door 25 of any
sultable construction. .

In practice abrasive material consisting,
preferably, of a muxture of carborundum and
ground quartz, sufhicient 1in quantity to fill
the well 18 and the lower extremity of the
hopper 12, is placed in the machine and the
hopper-bottom is filled with water to a suit-
aple level determined by the position of an
overflow-pipe 26, in open communication
with the mterior of the casing. Preferably
the level at which the water 1s maintained is
shightly below the top of the hopper 12, the
space inthe casing above the water-level con-

‘stituting what 1 will term a ‘“‘hot-air cham-

ber.”’ |

27 indicates generaliy an injector arranged
to discharge into the air-chamber of the cas-
g just below the aperture 15. The injector
comprises » sheil 28, inclosing a vacuum-
chamber 29, through which extends a steam-
nozzle 30, and, preferably, an air-nozzle 31,
concentrically arranged within the steam-
nozzie 30.

=32 mdicates a removable tip screwed into

the front end ot the shell 28 and serving to
direct the material impelled through the in-
jector into the casing.

33 indicates a testing-block detachably se-
cured to the tip 32, as by a clamp 34.

35 indicates a steam-pipe for ‘supplving
steam to the steam-nozzie 30 and provided
with a suitable cut-off valve 36.

. 37 indicates an air-pipe Tor compressed air, -

f

819,922

communicating with the air-nozzle 31 and
provided with a cut-off valve 38.

39 mdaicates an inlet to the vacuum-chain-
ber of the injector, communicating, as by a
suitable conduit 40, with the well 18, which
constitutes a source of abrasive material.
Preferably the pipe 40 is threaded at its up-
per end into the inlet 39 and at its lower end
is telescoped 1 a pipe 41, fixed in a suitable
aperture in the side of the well 18. _

It will be apparent now that if steam, or

steam and compressed air, be turned into the

nachine by the opening of valves 36 and 38
the jets will tend to preduce a vacuum in the
vacuurm-chamber 29 of the injector and that

the tendency to equalization of pressures in

the machine will start the circulation of what-
ever matsrial may be supplied to the end of
conduit 40 through said couduit, the injector,
and pack into the machine, as will bé well un-
derstood by those
machine 1 provide means for supplying

1

nighly-heated gaseous material, preferably

R

alr, steam, or stearmn and air, heated to or in

excess of the boithng-point of water, to the

material-conduit with the abrasive material.
specifically 42 indicates a conduit extend-

g up the interior front side of the hopper 12

and at its upper end communicating with g
transverse head 427, preferably open at both
ends. The lower extremity of the pipe 42
extends through the bottom of the hopper 12
and connects with the horizonial head 43, the
forward end of which is preferably in aline-
ment with the open end of the pipe 40 at g
short distance thereirom. It is unnecessary
to leave the space between the head 43 and

silled in the art. In my

FLS
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the pipe 40 open throughout its entire pe-

ripheral extent, and the head 43 might be

extended forward into communication with

the pipe 41 with only relatively small aper-
tures intermediate pipe 40 and the point of
connection of the air-pipe 42 with the head
43, if so desired. '

Assuming that the proper quantities of
abrasive material and water are in the ma-
chine, steam is turnmed onto the injector
through the valve 36 and at once the injector
begins to work., It will be apparent that as
the abrasive material is of relatively high
specific gravity 1t will sink to the bottom of
casing 10 and be directed by the inclined
sides of the hopper 12 to the openings 19 19,
through which it passes to the well 18. The
injector, therefore, draws moist abrasive ma-
terial from the well 18 mingled with the air
supplied by conduit 42 from the air-chamber
m the interior of the machine above the wa-
ter-level. The machine should be run for
severa: minutes prior to cominencing active
work. During this time the imterior of the
casing heats up to a high degree by reason of
the constant introduction of superheated
steam therein, so that after the machine has
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A15,092% &3
heen in i:arem{mﬂ tor n short fime the gase- | the {ime that the machine is out of opera-
ous maihes ﬁi:’:: gty nhi g%‘ the conduat 49 : {1071 | | | |
OB SI3TA a;:*'f Gk fi' are of steam and :,113" heﬂ-m{_ D af'iditifm to the parts thus tar described
w 5 g ¢ wee-, sgual 10 or in excess of the ) §prefer to employ an auxthary jet of gaseous

; ‘J“g’ﬁi'{hlh}‘lf Of w-'m RS 111:,4;‘*} entedd | 1ua et L under pressure and prﬂfﬂt‘%hhf m 8 7o
g;"* seous matter mingltag with the moist abra- | highls -hemed state to assist in feeding the
sive maierial heats Th Ta rhter, 50 111,,Lt the en- | gaseous and abrasive material to and thmugh
wre body of maderal Mmiroduced inte the | the materig lplfe or conduit 40.  To this end
yacuunr-chamber of the s njector is heated to | 1n the specific construction illustrated I pro-
such o degree that the injécted steam isstiing ; vide a steam-nozzle 44, extending into the 73
from the ngzzie 30 is not condensed tlpf)l'l | head 43 from the rear thereof and prewrabl A
covung 1m contaet with the abrasive meterial | projecting past the point of juncture of thea
body 0 the ext eﬂ.*{; that it would be were said L pipe 42w Tth satd nﬂf.,d The nozzle 44 1s con-
body ‘i:::i“mm_ od af its normal relatively cool | nected by a pipe 45, valved as at 46, with the

t3 temperstuve wiih or without veistively cool | stean -pipf— 35 pzﬂiemblv ahove ﬂl '{&Ive 36. 8o
oir.  Should i‘..hf' stoani-pressure be oo low | Cs:z_a_:}_f waea_iaa smmuh* ﬂmted might, How-
e sdvaningeous use, | “he compressed-aly jou M‘&r; GOV10 asty be employed in place of
g turaed on o augment the injoctor action, | stearn.  The suxiliary jet operates-as a regu-
it to be noteq that che alr eminloyed passes | lable means for i np“l!m ¢ the heatad. g&%eomg
ze througn the sleame-pioe snd i3 hesled by she | niaifer an; A abrasive “ﬂd,tbllﬁl into. and 85
svenuz Lo oo degres sndliciently Dion to kee 53t | through the conduit 40, thereby velleving the
”i::’.'ﬂ'.‘“: SHEEAI KR {f{flffjﬂﬂiguﬂlg ir LU 1-'.'=;n.c.;1 i£J E ::E'fif-'.tg DO th 13111‘{:1{}’ i"’? | :
iepvee fa2 nozzle. While T have *ru(./l'lii{:‘{}. the air-pipe 42 as
YWhea the mashine becomes teated up fo | taking air fiom the intepior of the machine.
25 1ts normal working tt ﬂ;twmmr 2, 8 filz or | and preier to so arrange it, it will be apparent go
othor tool o besharpened or: Jbraded 3 may be | thet when the uz}ahary 35% 44 1s employed
inseried through tie ﬂmrmw 15 into the | the air may be taken directyrom the exterior

pat hoof difsfrhm*ge' of the material flowing
throvgh the 1n fit ]
e "”:ﬂ:‘ the 2 i‘:}_‘aﬂv
_f_"._;::;"{il ‘t;ﬂfﬁ{j:f_.jr
‘%2 f‘*“’t‘tl | |
Iaia“hmﬁs co"a structed is I ,{hm e degeribed
I have found highly Eﬁi"‘?ﬁnu *a}: the Teason
taat while the abrasive Tna,t::r*i 15 Melst

@umyﬂ;n to prevent the deleterious hemmn' Of
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ﬂpﬂﬂmf valves 1t
nouni of h Mivﬁ ingterinl
r;ﬁ...,wwﬂ 18, constituting the source
- the humfm
tant when I desire 3:0 stop t4e machine L can
by moving the valve 20 to closed position
. eut out cnhrﬂl 7 othe direch. wnm{aim_& b@-
fo tween the well 18 ang the interior of the h

per 2,, so that by exhausting substant 1&1

i
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3
P
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L
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d 1o the
p ply for

gl of the ﬁnmswe material Hem the well 18

- through the injector or dnmping it through
ti1e Hutlet 24 the well may be emptied and no

35 clogging of the Pipes can be effected during

Un- |

"The L:tm:ﬂ 00N hmt--- |

I will Iw‘” er he apparent

- of the machine, the steam of said auxiliary

jet serving to heat 1t to & proper degree, and .
that soms of the ach» antages-of my “machihe 95
would h(, attained wers 1%1& air-pipe wholly.
omitted and the auxiliary jet alone employed -
to suppiy gasexus ‘material to the material-
pm The extension of the pips 42 to the in-
terior of the chamber gbove the water-line, 100
serves to utilize heatthat would otherwise be

AE sted I the mac’mne and sald chamber

forms a convenient source of supply of the
nested alv or caseous watter; but 1twill bpap-
parent that the 1eadmu‘m ot m‘&z imventionwill rog
e followed ht;"hﬂaluw The air or ather gase-
cus material at eny desired pmnt i its path
firavel from the general a a_fnmapneie to the
*f}iﬂt (‘”’ its uwmrw“twe with .the abrasive
wternal for supniy to the mmwmlmplpe pro- 1io
ided the dﬂt“mﬂ of heat imparted to the air
e suth f:.*mi' for the purposes hevein goseribed.

y profer to T‘!""‘“{}i”‘ldﬂ I MY machine means
quantty @I material sup- -
ctor thwuu naterial-con~ 115

t.- Cihis end 1 1* TOY c:*e reguiable
tenns for relie ving the vacauni in the Vﬂ,(,u-- -
um-chamber of the i unecmr |

in the drawings, 47 47 indicate rehei—plpes*
provided with potcecks 48 48, said: relief- 12¢
pipes being arranged to e:at&bhsh a'*-ommum—
cation between the hot-air chamber of me
machine and the vacuum-chamber 29 of the
injector 28. To this ond the nozzle of the
se1d cocks are extended through apertures49, 123

- Lmade 1n the fm it end of the supermmcture_

11, pelow the door 14 thereof it will beap-
parent now that by varying the a,d}uatment
of said cocks 48 the difference in pressure be-
tween the interior of the casing and the veen- 130
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um-chamber Y 1’ e redud el o7 Inoreased,
so that the action ﬂf thes Jm_ tor upon the ma-
terial in the materini-condult 40 wiil be pro-
p@*’tmnme;s diminished or increased an d the
volume of abrasty e 1‘?1‘1%..{{"‘1&] discharged ac-

cordingly varied. o

2y
iYie

it 1s to be noted thar the
air taken 1"‘?1"“(} the relief-pipe 47 comes i- SHE
the ar**—-mmnmel of the machine, and therefore
the air does not serve ©o undulv cohdenss the
injected steam. |

While I have herein u*srrlbeu 111 80M8

tall a specific construction of my devies
datmh ni which 1 f*i*alm as new and adv Lm 3
geous, I ao not d Lwe ta be undersiood us ve-
atmctm the broad fea UTes OF ﬂﬂ mention
Lo muq m:r*mi.m{wum 15 1t will be
that feature %urm 1*11*@ EIOTL 0T
of embodiment in machinegs {'11'["
from that hm‘em i1l MA atively disclosed.

Having desen i}L] """ vention, whi 7
claimn, and deai‘f‘ to secure by Lotiers Patent
of t}w United r:n“s tes, 15—

In a machine of t}w criaracher d
£ %te.{w Ainjector Naving & veeiie
a chambefl con '{rin"i'”’,} TS :-afi:r:a.::-:aixf'ﬁ
rial, & maierial-condit conge
rial-chamber and theiuiectior v

]
fh'as.::ﬂ{!r Ll)i
@ “J{l by

..l'_.

1..:""*

YT

B S
CTLROaG,
R
AT DO,

RIS

o8
by

RTINS G Cthllﬂ'-

ber, and means for supplyiog gaseous mate-
‘1.;11 n & highly-he u.w‘-d 2 ml{lzimu to the vaci-

-LIITl (;hammr \”LLH the ioist G DTRsIVe ;T]dt{:l'-*

f_iﬂ;i

2, ]"1 9. madching (1 Llli Lh raeLer {{{--‘*HLML}ULE
3} %ht‘ﬂﬁ*ii‘ 100 L0 {1t UU“"LF(} ambor,
4 Casing into which the injoctor discharges,

h&vq o5 Umtmn for f-wm.fumm abrasive ma-

1 I;-I-"'II;
:I-,..-

terial inumersed i waler, material- conduit

40

55

abrasive material

03

connecting said casing portion with the mjec-
tor vacuum-chamber, and means { T %"u’;)‘}l‘f'
ing highly-heated gaseous I’m.,thf the ma-
terial-conduit wnh the wet abragive maierial,
3. In a2 machine of the charac ;ei (Les nbfed,
the combination with a ste &m-m]t of
means for ml"{')"}f‘flhff highly-heated air and
alire, hwc material to tne miu‘tﬂ
4. In a reachine of the characy
the combination with a steam-mjector
matel mLCﬁnﬁvif COMMUNIE mm W 1‘5}1 the
VACULLY-C {'!J" nper thereof, ‘Liihl neans for sup-
plying air in o fughly “heated condition to the
material- C{.‘:ﬂddit
5. In a reochine of the character described,
he eambination with & steaiu-injector, of &
material-conduit communicating with- the
yacuun-chan: bm‘ ther oof, o source of supply
of abrasive naterial for the materigi-conduit,
and means for supplying air heated to or n
excess of the boiling-point of water to the
material-conduit w ith the abrasive ‘lﬁﬂtf”‘”’m
6. In & machine of the character described,
the combination of a steam-Injector, 1 souree
of supply of abrasive material therelor oper-
atively associated with the injector to suppiy
to the vacuum-chamber
upply of 1"'1-'»Fhli,-~u€+’1 b
between

'rll

er dese ribed,
cof a

thereof, & sourcs of s
onseous matter, M}d connections
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ctine the mate-
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s
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N
3R :? SGUTCS m supnl g of gaseotis matter and
h

ouree of SUPpLy of abrasive material, ar:

raz iged o m"i; sasecus matter with the abra-
ve material being supplied to the m}t;stf)r

. In & machine of the character described,
the “umbmmﬁn of a steam - m ctor, & ma-
terial-supply {'ﬁﬂdwt opemzﬂe;y ﬁSaOﬂliLtﬂd
L}wmm‘m and a conduit arranged for sup-
‘i}lymar caseous material to the matenal-sup-
UK sonduis, the path of the gaseous matter
meluding a hﬂhﬁ -heated area.
S fn o machine of the character deseribed,
the combination of a steam-1njector, a source
fri supply of abrasive material, a conduit ex-

tending from the mjector to ‘the souree of
“‘3 rasive-material supply, & source of hamef‘l
air supply, and on fur—(,.ondmt arranged to

onduct heated air from the source of heated-
o ﬂh:mez_‘zm--mzppiy

9. in 2 mac hine of the characier deseribed,
t‘w mmun netion of a casing, & steamn- lﬂ]PGtﬂZ‘

f"1-]

e

casing, 8 source of t‘-m*{,um}—aupplv for the in-
jector, and a conduit connecting the cham-
ber mto wh ul t"ae. mjector dis chﬁr%b with
the source of material-supply. |
10. In n 1119{:11111{_, of the character de-
30T 1Led t]w : muLumtmn of a casing, & steam-
injector arranged te dlseharge info an T~
chamber “of the casing, a material-conduit
associated with the va cuun-chamber of the

injector, a source of supply of abrasive mate-

rial for aais hmtﬁﬁntﬂ-um{:’ 1u1t, Lmd an a L T-CON-
dnit leading from the s 1d air-chambpber ntc
cperative association with the material-con-

duit.
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11. In a machine {}f the character de-
seribed, an injector, a material-corduit com-
municating with the vacuum-chamber of the
injector, a source of supply of abrasive mate-
rial with which said material-conduit com-
municates, a nd an auuhaw jet, for gaseous
matter arranged £o discharde mto the abra-

sive material to impel it through the mate- -
rial-condutt. | |

12. in a device o1 ¢ he character a#sﬁsribm,
the combination with an injecter, of & mate-
rigd-conduwii com mumica ting with th*‘*- Vo0
um-chammber thereof, a source of sup iy {}f
ebrasive material with which the material-
conduit cominunicates, and an auxillary

rial through tﬂe me terial-conduib.

13. In o dévice of thecharacter described,
the combination with an 1njecter of a source
of muterial-supply, a
vacnum-chamber of the injector and the
source of material- bupplv an air-conduit ar-

ranged to supply air to the mwaterial- condutl
for mixture with the abrasive n’imaﬂ&] and
an auxthiary jet )f‘ caseous matena under
pressure, arranged to induce a flow of air
shrough said air-conduit toward the mate-

1‘1&1—m wiut.
14, In".a

A &3

machine of the character de-

ranged Lo« i*--s:‘ﬁ arge into a chamber of the

steari-jell arranged to 1111;):31 abrasive mabe-
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‘with the opening of

the combination of g

at the bottom of tha

‘1njector discharging into

519,022

scribed, g -Steam—injector, & material-pipe, a | into the well,

source of material-supply with which said
material%pipe communicates, and a means of
supply of gaseous matter under pressure ex-
tending into the source of material-supply
and arranged with its outlet in slinement
the material-pipe, to dis-
charge into the material-supply pipe.

15. In a machine of the character de-
scribed, a steam-injector, a source of mate-

rial-supply, a material-conduit connecting the

source of supply and the inj ector, and a steam-
Jet arranged within the source of material-
supply and arranged to inject steam into the
material-conduit with the abrasive material
suppled thereto. |

16. In a machine of the character de-
scribed, an injector, a source of material-sup-
ply, and a conduit connecting the said source
of supply and the injector, said conduit com.
prising telescoping pipes, one only being con-
hected to the injector and the other extend-
Ing to the source of material-supply.

17. In a machine of the character de-
scribed, the combination with an injector, of
8 structure through which material to be
supplied to the injector is drawn, comprising
& pipe connected with said structure, and a
second pipe telescopically associated with the
first, connected with the vacuum-chamber of
the injector. |

18. In a device of the character described,
casing having a cham-
ber into which an injector discharges, a well
casing, an injector. dis-
charging into the casing, a material-pipe lead-

-ing from the injector into the well, and a con-

duit leading from the chamber into which the
injector discharges into the well.

19. In a device of the character described,
the combination of a casing having a cham-

ber into which the injector discharges, and a

material-hopper, a well below the hopper, an
the casing, a mate-
rial-pipe arranged without the casing and
composed of telescoping sections, one con-

nected with the injector and the other leading

for supplying

!

eD

and a conduit leading from the
chamber into which the injector
to a proper point in the well to supply air to
the material-pipe. '

20. In a machine of the character de-
scribed, an:injector, a source of material-sup-
ply operatively connected with the vacuum-
ch&mléer of the injector, and regulable means
gaseous matter to the path.of
the material immediate the source of supply
and the point of egress from the injector.

- 21. Ina device of the character déscribed,
an njector, a source of material-sy pply oper-
atively connected with the vacuunicha mber
of the injector, and means for admittin g oase-
ous material to said vacuum-chambor.

22. In a device of the character described,
the combination with a casing into an aip-
chamber whereof an injector discharges, the
Injector, a source of material-supply opera-
tively connected with the vacuum-chaimber

of the injector, and regulable connections be-

tween the chamber into which the Injector
discharges and the vacuum-chamber of the
Injector. o

23. In a machine of the character de-
scribed, an injector COMPIISING a Vacuum-
chamber, a steam-nozzle, and a compressed-
atr nozzle, and a source of supply of abrasive
material operatively connected with the vacu-
um-chamber of the injector.

24. In a machine of the charncter de-
scribed, the combination of an Injector con-
prising a vacuwm-chamber, a steam-nozzle
extending through the vacuum-chamber, and
anozzle for compressed air extending through
the vacuum-chamber within the stean-noz-
zle, and a source of material-supply opera-
tively connected with the vacuum-chamber
of the injector.

In testimony that I eluim the foregoing as
my own L aflix my signature in presence of

two witnesses.
- ANTHONY T RADELL
In presence of—
Geo. T. May, Jr.,
Mary M. ALLexN,
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