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UNITED STATES

PATENT OFFICE.

AI:\TTHONY H. RADELL, &F CHICAGO, ILLINOIS, ASBIGNOR TO BENJAMIN

M. FREES, OF CHICAGO, ILLINOIS.

FILE~SHARPENING APPARATUS.

No. 819,922,

Spegification of Letters Patent.

»atuntea m.ﬁy_ 8,-19086.

Application filed Sept.ember 12,1904, Serial No. 224,208,

Lo cll whom it may concern: .

Be it known that I, AxtrOoNY H. RapELL,
of Chicagd, in the county of Cook and State
of, Hlinois, have invenfed certain new and
useful Improvements in File-Sharpening Ap-
paratus; and I hereby déclare that the follow-
ing is dfull, clear, and exact description there-

- of, reference being hid to the accompanying

io

- "My

drawings; which form part of this speeiilcu-
tion. . o i
invention has particular reference to

. file-sharpening machines; but its teachings
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are broadly applicable fo abrading-machines

of the gengral type of the apparatus hefein .
purpose they may be

disclosed -for whatever

Heretofore abrading-machines for sharp-

ening files have been constructed providing a

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

carborundum, either dry or immerséd: in wa-|
ter—7or the purpose of projecting the abrasive’
material against the tool orarticle to be sharp- .

ehed orabraded. Themachinesofthis simple
construetion have been found deficient for file-
sharpening purposes, for the reason, amon

others, that they draw the abrasivé materia
in astreamso dense that its weight makes the
action sluggish and the velocity of projection
is too low for efficient-adhesive action, and,

* turther, that when used with moist ‘material
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they take up with the imaterial an undue

amount of moisture,.which is augmented by |

the condensation of the injected steam as it
mingles with relatively cool abrasive mate-
rial,  The projection of quantities of free wa-
ter against the file is detrimental, in that the
waber serves asa cushionto prevent the abri-
sive material from acting properly upon the
surface to be abraded. On the other hand,
dry materizl hes the disadvantage that it

" heats the tool being sharpened to such a de-

45

gree s to uffect its temper and is otherwise
unsatisfactory. Furthermore, the materizl,
wet or dry, being in a relstively cool state

" when supplied to the stéam-injector (where-

in is usually employed as the motive fluid
steam under high pressure and with'a high
degree of superhezt) the condensation and
contraction of the steam resulting from ‘its

:contact with the relutively cool material re-

duces its velocity to such an extent as to se-
riously impair the working ‘efficiency. of the

-supply air to the nraterial-pipe with the abra-

" chine, with partsin elevation.

machine. Other objections to machines of 5¢

the general construction described are over-
come by the construction disclosed in' my
prior patent, Nc. 673,576, dated September
10, 1901, wherein an zir-pipe is provided to

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

patent the air was faken directly from the -

atmosphere and reached the point of mixture

60‘

with the steam of the injector in a relati‘vt@l{ B
A, 65

cool condition, so that the disadvantages fo
lowing from undue;steam condensation were
not thereby overcome. .

My present invention has for its salient ob--
jest to provide a machine operable by a-
steam-injector wherein “means. are provided
for runimizing the condensation of the in-
jected steam.

A further object of my invention is to pro--

vide a means for regulating the quantity of .

abrasive material projected by the injector.

Another object of my invention is'to pro-
vide means for preventing the clogging of
the machine. by the abrisive material when,

not in qi)emtion. : .
A still further object of my invention is to

apparatus when the stear-supply is insuffi-
clent_to properly inject the abrasive mate-.
rizl, and a still further object of ‘my inven-
tion is to provide a machini embodying im-
provements in its principles of operation and
1n the detail of its construction.

In the drawings I have represented an op-

erative embodiment of my invention in four ™
i LY
Q0

views, whereof— .

Figure 1 is a perspective view of a com-
pleted apparatus with parts 6f the casing
broken away to show the interior arrange-
ment- thereof. TFig. 2 is a central vertical
cross-section taken longitudinally of the ma-
Fig. 3 is asec-
tional detail on line 3 3 of Fig. 2 lookiag in
the direction of the arrows. Fig. 4 is a sec-

8o
_provide an auxiliary meais for actuating the °
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tional detail of the injector arrangement,
o ou

taken on line 4 4 of Fig. 2. , »
Throughout the drawings like numerals of .

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

cates a casing comprising, preferably, a top

structure 11, opening at its lower end into a 10

legs 13.

14 indicates & 'h'jnge‘d'. doorfmmmgi)'heup-12

. bottom strueture 12, supported on suitable.. ;.

5
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per portion of the front end of the top struc-
ture and provided with an aperture 15,
through which & tool to be sharpened may be
inserted into 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 mera-
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ber 11 at the extreme rear end thereof. The
bottom 12 is preferably hopper-shaped, but
may be of any suitable shape to cause granu-

lar material placed therain to seek a rela--

tively small area at the bottom thereof.
18 indicates a box or well secured to the

nopper-bottom 12 below the small end there-

of and having a regulable communication
with the interior of the casing member 12 by
apertures 19, made through the walls of the
om 12 and edapted to be regulated by
ble adjustble valves. .

the specific construetion, 20 20 indicate
vai 28 piveted on the interior of the bottom
‘12,2 at21, and having lever-arms 22 extend-
ing apward therefrom and each connected
with an operating push-rod 23, extending to
the extertor of “the casing. Obviously by
manipulating the push-rods 23 the valves 20
may be moved to open or close the apertures
19 to any desired extent. An outlet 24 is
preferably made in the bottom of the well 18
and is provided with a closable door 25 of any
suitable construction. .

In practice abrasive material cousisting,
preferably, of a mixture of carborundum and
ground quartz, sufficient in 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-
able level determined by the position of an
overflow-pipe 26, in open communication
with the interior of the casing. Preferably
the level at which.the water is maintained is
slightly below the top of the hopper 12, the

_space in the casing above the water-level con-

stituting what I will term a ‘“‘hot-air cham-
ber.”

27 indicates generally an injector arranged
to discharge into the air-chamber of the cas-
ing just below the aperture 15. The injector
cormprises » shell 28, inclosing a vacuum-
chamber 29, through which extends a steam-
nozzle 30, and, preferably, an ait-nozzle 31,
concentrically -arranged within the steam-
nozzle 30.

~+ 32 indicates a removable tip screwed into

the front end of 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 ‘supplying
steam to the steam-nozzie 30 and provided
with a suitable cut-off valve 36.

. 37 indicates an air-pipe for compressed air, |

819,088

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

39 indicates an inlet to the vacuum-cham-
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
1s telescoped in 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
machine by the opening of valves 36 and 38
the jets will tend to produce a vacuum in the
vacuumm-chamber 29 of the injector and that
the tendency to equalization of pressures in
the machine will start the circulation of what-
ever material may be supplied to the end of
eonduit 40 through said conduiy, the injector,
and pack into the machine, as will bé well un-
derstood by those skilled in the art.  In my
machine 1 provide means for supplying
highly-heated gaseous matevial, preferably
air, steam, or steam and air, heated to or in
excess of the boiling-point of water, to the
material-conduit with the abrasive material.

Specifically 42 indicates a conduit extend-
ing up the interior front side of the hopper 12
and at its upper end communicating with a
transverse head 42’, preferably open at both
ends. The lower extremity of the pipe 42
extends through the bottom of the hopper 12
and connects with the horizontal head 43, the
forward end of which is preferably in aline-
ment with the open end of the pipe 40 at a
short distance therefrom. It is unnecessary
to leave the space between the head 43 and
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 turmed 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 velatively high
specific gravity it will sink tc the bottom of
casing 10 and be directed by the inclined
sides of the hopper 12 to the openings 19 19,
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through which it passesto the well 18. The

injector, therefore, draws moist abrasive ma-
terial from the well 18 mingled with the air
supplied by conduit 42 froin the air-chamber
in the interior of the machine above the wa-
ter-level. The machine should be run for
several minutes prior to commencing active
work. During this time the interior 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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the iﬂ]'u;fi)l L will further be app&zem
that when I desive to stop the machine I can

by moving the valve 20 to closed position
th oud cniu‘nly the direci conneclion be-
tween the well 18 and the interior of the ho

per 12, so that by exhausting substant mi{)}

sl of the abrasive material from the well 18

through the injector or dnmping it through
the outlet 24 the well may be emptied and no
clogging of ths Pipes can be effected during

 Steam-pipe 35 , preferably above Qh Yulve 36.

e

e time that the machine is out of opera-

'}L addition to the parts thus far deseribed
I prefer to employ an auxiliary jet of gaseous
mawti L under pressure and prﬂfnmhlv in 8
highiy-heated state to assist in feeding the
gaseous and abrasive material to and through
the material pipe or conduit 40.  To this end
in the speuu(: construction illustrated I pro-
vide & steam-nozzle 44, extending into the
head 43 from the rear merf\oi and preaerebly
projecling past the point of juncture of the
pipe 42w ith said hea d The nozzh, 44 is con-
neeted by'a pipe 45, valved as at 46, with the
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«maa suitably nmted might, how-
\)Dvmlw\ be employed ‘in place of

“he auxiliary jet operates-as a regu-
ble means Yor impe llmg the heatad. g‘lgt‘Ono
i i abrasive material into. and 8
through the conduit 40, thereby relieving the
oit the ing Ctu /7

e 1 have descrited the air-pipe 42 s

taling air fiom the Intepior of the machine
and pre*‘w T to 30 arvange it, it will be spparens
1ot when the suy ﬂmry 39L 44 is employed
i‘% air may be talken directfrom the exterior
of the machine, the steam of said auxiliary
jet serving to heat it to s proper degree, and
that some of the advantages-of my “machihe
would be attained were the air-pipe wholly
ﬂmztied and the Auxiliary jet alone employed
to supply gaseus material to the material-
p The extension of the pips 42 to the in- .
of the chamber sbove the water-line, 100
to utilize hieat that would otherwise be
wasted in the machine, and said chamber
forms 8 eonvenient source of supply of the
seous matter; but 1t will beap-
parx ent that the ’eadxmgs of my invention will
i ¢ by heating the air or other gase-
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cus material at any desired point in its path
of travel from the general & unmspnexe to the
poing of its uumrw*'mre with the abrasive
material for supply to the mmmeplpe pro-
vided th degree of heat imparted to the air
bn aui wient f for the purposes hevein doeeribed.
srefer to n“ovxde, in my machine means
gilating mum'w of material sup- -
phed to sheinjector through ¢ ths material-con- 115
to this end 1 provide regulable -
reans for relieving the vacauni in the vn(,u—.
um-chamber of the m}ecmr

In the drawings, 47 47 indicate relief-pipes
provided with pot,cocks 48 48 -said. relief-
pipes being arranged to estabhsh f‘ommum-.
sation between the hot-air chamber of me
machine and-the vaeuum-chamber 20 of the
injector 28. To this end the nozgle of the
seid cocks are extended hroagh apertures 49,

o)

I10o
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-miade in the front énd of the superstructure.

11, below the door 14 thereof. = 1t will be ap-
Darent now that by varying the ad}ustment
of said cocks 48 the difference in pressure be-

tween the interior of the casing and the vaeu- 130
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urm-chamber 28 may be reduce 2,
sothat the action of the injector upon the ma-
terial in the materinl-conduit 40 will b
portionately diminished or increased =
volume of abrasive material discharged ac-
cordingly varied. It Is to be noted the
air taken into the relief-pipe 47 comes from
the air-chamber of the machine, and therefore
the air does not serve to unduly conden
injected steam.

While I have herein described in some de-
tail a specific construction of my deviea, the
details of which T elain as new snd advanta-
geous, T do not desire to be understood ss ve-

stricting the broad features of my invention
to such construction, as it will be apparen

that features
of embodiment in machines differ
from that herein lustra i

fy invention are s
ne v

vely diseloset
Having deseribed my nve
claim, and desire tos
of the United States, i
1. Inamachine of the character desceribe

a steam-injector havin REs
a chambef containi
rial, & material-conduit oo o the mate-
rial-charnber and theiuierio: uum-cham-
ber, and meane for supplyviag gaseous mate-

V¢

Ve ake-

rial in a highly-heated condition to the vacu-
um-chamber with the noist abrasive mave-

rial.
2, In a machine

of the character described,
g steam-iniector having a vacoum-chamber,
a casing into which the injector discharges,
having s portion for containing abrasive ma-
terial tmmersed in water, @ material-conduit

il

the !

connecting said easing portion with the injee-

tor vacuum-chamber, and means for supply=
ing highly-heated gaseous matter to
terial-conduit with the wet abrasive matorial.

3. In a wachine of the characier described,
the combination with a steam-injector, of
means for supplying highly-heated uiv and
abrasive material to the injector.

4. Tn g wachine of the chars
the combination with a ste ,
material-conduiy communicating with the
vacuur-cha r theveof, and means for sup-
plying airi hly-heated condition to the
material-conduit.

5. In a machine of the character described,
the combination with o ste injector, of &
material-conduit nmunicating with the
vacuum-chaniber thersof, a scuree of supply
of abrasive naterial for the naterial-conduit,
and means for supplying air heated tv or in
excess of the boiling-point of water to the
material-conduit with the abrasive material.

6. In a machine of the character described,
the combination of a steam-injector, & soures
of supply of abrasive material thevefor oper-
atively associated with the injector to supply
abragive material to the vacuum-chamnbe
thereof, a source of supply of highly-heated
gaseous watter, and conmections between

.

CLeRe

1
3
i

Qi

the ma- |
Y

said source of supnly of gaseotis matler and

the combinasion of a steam - injector, a ma-
{al-supply conduit operatively assosiated
therewith, and a conduit arranged for sup-
plying gaseous materisl to the material-sup-
piv conduis, the path of the gaseous matter
wmeluding s highly-heated area. :

8. In s machine of the character deseribed,

e

the combination of a steam-injector, a souree

of supply of abrasive material, & conduib ex-
tending from the injector to the source of
abrasive-material supply, a source of heated-
air supply, and an ar-conduit arranged to
conduet heated air from the source of heated-
air supply to the source of material-supply.
9. fn a machine of the character described,
the combinstion of & casing, & stesin-injector
arranged to discharge into a chamber of the
casing, a source of material-supply for the in-
jector, and a condult connecting the cham-

ber into which the injector discharges with
the source of material-supply. '

10. In o machine of the character de-
seribed, the combination of a casing, a steam-
injector arranged to discharge into an air-
chamber of the ecasing, a material-conduit
associated with the vaeuum-chamber of the
injector, a source of supply of abrasive inate-
rial for said roaterial-conduit, and gn air-con-
duit leading from the said air-chamber into
sperative association with the material-con-
duit. - ‘

1l. Tn a machine of the character de-
seribed, an injector, a material-conduit corn-
municating with the vacuum-chainber of the
injector, a source of supply of abrasive mate-
rial with which said material-conduit com-
municates, and an suxiliary jet for gaseous
matter arranged to discharde into the abra-
sive material to impel it through the mate-
rial-conduit. :

12. In a device of the character deseribed,
the combination with an
rial-conduit commurndcating -
um-chamber thereof, a source of
obrasive material with which the material-
conduit communicates, and an auxiliary
steari-jetl arranged to-impel abrasive mate-
rial through the material-condutt. ‘ :
13. in a deévice of thecharacter described,
o combination with an injecter of a source

h the v

injector, of & mate-

8¢

Q0

95

pol

04

Ito

supply of -

Izo

of materizl-supply, » connection between the

vacuum-chamber of the injector and the
source of material-supply, an air-conduit ar-
ranged to supply air to the material-conduit
for mwixture with the abrasive material, and
an auxiliary jet of gaseous material under
pressure, arranged to induce a flow of alr
through said air-conduit toward the mate-
rial-conduit. : .

14. In".a machine of the character de-

[
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scribed, & steam-injector, & material-pipe, a
source of material-supply with which said
material-pipe communicates, and a means of
supply of gaseous matter under pressure ex-
tending info the source of material-supply
and arranged with its outlet in alinement
with the opening of 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
supplied 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-
nected 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
& 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,
the combination of a casing having a cham-
ber into which an injector discharges, a well
at the bottom of ths 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
injector discharging into 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

&

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

20. In a machine of the character de-
scribed, aninjector, a source of material-sup-
ply operatively connected with the vacuum-
chamber of the injector, and regulable means
for supplying 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 injector, a source of material-su pply oper-
atively connected with the vacuunm-chamber
of the injector, and means for admitting gase-
ous material to said vacuum-chamber.

22. In a device of the character described,
the combination with a casing into an air-
chamber whereof an injector discharges, the
injector, a source of material-supply opera-
tively connected with the vacuum-chamber
of the injector, and regulable connections be-
tween the chamber into which the injector
discharges and the vacuum-chamber of the
injector.

23. In a machine of the character de-
seribed, an injector comprising a vacuum-
chamber, a steam-nozzle, and a compressed-
air nozzle, and a source of supply of abrasive
material operatively connected with the vacu-
wm-chamber of the injector.

24. In a machine of the charncter do-
scribed, the combination of an injector conm-
prising a vacuum-chamber, a steam-nozzle
extending through the vacuum-chamber, and
anozzlefor comproessed air extending through
the vacuum-chamber within the steani-noz-
zle, and a source of material-supply opera-
tively connected with the vacuum-chamber
of the Injector.

In testimony that I elaim the foregoing as
my own T aflix my signature in presence of
two witnesses.

ANTHONY IL. RADELL.

In presence of—

Gro. T. May, Je,,
Mary F. ALLeN.
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