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UNITED STATES PATENT OFFICE. 
ANTHONY H. RADELL, O3. CHICAGO, ILLINOIS, ASSIGNOR TO BENJAMIN 

M. FREES, OF CHICAGO, ILLINOIS. 
File-SHARPENING APPARAtus. 

No. 819,922. 

To ?till avioi) it naty conce.7'7. 

of Chicago, in the county of Cook and State 
of Illinois, have invented certain new and useful Improvements in File-Sharpening Ap 
paratus; and hereby declare that the follow 
ing is siful, clear, and exact description there 
of, reference being had to the accompanying 

C) 

My ; 
drawings, which form part of this specii: 
tion. - - 

invention has particular reference to 
file-sharpening machines; but its teachitess 

I 5 

2 o 

are broadly applicable to abrading-machines 
of the general type of the apparatus herein 
disclosed for whatever purpose they may be. 
used. ' 

Heretofore abrading-machines for sharp 
ening files have been constructed providing a 
steam-injector or blast device suitably con 
nected by piping, with a source of supply of 
abrasive material-such as Sand, etery, or carborundum, either dry or immersed in wa 
ter-for the purpose of projecting the abrasive 
material against the tool or article to be sharp 
enedorabraded. The machines of this simple 
construction have been found deficient for file 
sharpening purposes, for the reason, amon 
others, that they draw the abrasive materia 
in a stream so dense that its weight makes the 
action sluggish and the velocity of projection 
is too low for efficient adhesive action, and, 
further, that when used with moist material 
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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 it 
mingles, with relatively cool abrasiye mate 
rial. 
ter against the file is detrimental, in that the 
water serves as a cushion to prevent the abr 
sive material from acting properly upon the 
surface to be abraded. On the other hand, 
dry material has the disadvantage that it 
heats the tool being sharpened to such a de 

45 
gree as to affect its temper and is otherwise 
visit'; wet or dry, being in a relatively cool state 
when supplied to the steam-injector (where 
in is usually employed as the motive fluid 
steam under high pressure and with a high 
degree of superheat) the condensation and 
contraction of the steam resulting from its 

... contact with the relatively cool material re 
duces its velocity to such an extent as to se riously impair the working efficiency of the 

Specification of Letters Patent. 
Application filed September 12, 1904, Serial No. 224,206, 

abrasive material proj ected 

The projection of quantities of free wa 

chine, with parts in elevation. 

Furthermore, the material, 
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machine. Other objections to machines of 55 
Beit known that I, ANTHONY H. RADELL, the general construction described are over 

come by the construction disclosed in my 
prior patent, No. 673,576, dated September 
10, 1901, wherein an air-pipe is provided to 
sive material; but in the machine of my prior 
supply air to the material-pipe with the abra- 6o. 
patent the air was taken directly from the 
atmosphere and reached the point of mixture 
with the steam of the injector in a EYE 

a 65 cool condition, so that the disadvantages fo 
lowing from unduesteam &ondensation were 
not thereby overcome. n. 
My present invention has for its salient, ob 

ject to provide a machine operable by a 
stee in-injector wherein means are provided 
for minimizing the condensation of the in 
jected steam. 
A further object of my invention is to pro 

vide a means for regulating the quantity of 
by the injector. 

Another object of my invention is to pro 
vide means for preventing the clogging of 
the machine.by the abrasive material Wi. 
not in AE A still further object of my invention is to 

apparatus when the steady-supply is insuffi 
cient to properly inject the abrasive mate 
rial, and a still further object of my inven 
tion is to provide a machine embodying im 
provements in its principles of operation and 
in the detail of its construction. 

In the drawings I have represented an op 

8o 
provide an auxiliary means for actuating the 

erative embodiment of my invention in four 
views, whereof.- 

Figure 1 is a perspective view of a com 
pleted apparatus with parts of the casing 
broken away to show the interior arrange 
ment thereof. Fig. 2 is a central vertical 
cross-section taken longitudinally of the ma 

ig. 3 is a sec 
tional detail on line 33 of Fig.2 looking in 
the direction of the arrows. Fig. 4 is a sec 

95 

tional detail of the injector arrangement, 
taken on line 44 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 ros 
bottom structure 12, supported on suitable, 
legs 13. . . . . . . . . si-'.' ... 

14 indicates a hinged door forming the ip 
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3. 

per portion of the front end of the top struc 
ture and provided with an aperture 15, 
through which a tool to be sharpened may be 
inserted into the interior of the casing. 

5 16 indicates a 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 men 
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 therein to seek a rela-' 
tively Small area at the bottom thereof. 

18 indicates a box or well secured to the 
hopper-bottom 12 below the Small end there 
of and having a regulable communication 
with the interior of the casing member 12 by 
apertures 19, inade through the walls of the 

on 12 and adapted to be regulated by 
le adjust ::iole valves. 
the specific construction, 2020 indicate 

15 

12, 3 at 21, and having lever-aims 22 extend 
ing ilpward therefrom and each connected 

25 with an operating push-rod 23, extending to 
the exterior ot 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 

3o preferably made in the bottom of the well i8 
and is provided with a ciosable door 25 of any 
suitable construction. 

In practice abrasive material consisting, 
preferably, of a mixture of carborundum and 
ground quartz, sufficient in quantity to fill 
the well i8 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 
comprises 8, shell 28, inclosing a vacuuan 
chamber 29, through which extends a steam 
nozzle 30, and, preferably, an air-nozzle 31, 
concentrically arranged within the steam 
nozzle 30, 

$5 - 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 
So cured to the tip 32, as by a clamp 34. 

35 indicates a steam-pipe for Supplying 
steam to the steam-nozzle 30 and provided 
with a suitable cut-off valve 36. 

35 
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pivoted on the interior of the bottom 

839,922 

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

39 indicates 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 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 
vacuum-chamber 29 of the injector and that 
the tendency to equalization of pressures in 
the machine will start the circulation of what 
ever materia may be supplied to the end of 
conduit 40 through said conduit, the injector, 
and jackinto the machine, as will be well un 
derstood by those skilled in the art. In my 
machine provide means for supplying 
highly-heated gaseous material, 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 horizonial head 43, the 
forward end of which is preferably in a line 
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, stealin) is turned 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 it will sink to the bottom of 
casing 10 and be directed by the inclined 
sides of the hopper i2 to the openings 1919, 
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 
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 37 indicates an air-pipe for compressed air, steam therein, so that after the machine has 
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coining in contact with the afrasive material 

b8&n in operation for a shirt time the gase 
itar drawn through the coedit 42 

: ; pixture of stean &ld ail heated 
degree, equili to or in excess of the 

pain oil 7ater. This highly-heated 
atterminging with the maisi abra 

aria heats the latter, so that the en 
ire body of milierial introduced into the 
vacain-chain) ber of the injector is heated to 
such a degree that the injected seam issuing 
from the agzzle 30 is not condensed upon 
dy extent, that it yould be were said 

snorinal Festively cool 
isily er withicii, re:tively cool 
the stean-Pres ise t 

Set if A. C. 
it is e iia 

*.i.a.ied up io 
a. a. is or 
ded insy be 

working tenje 
tool to be shapered or abi their - w 

inserted through tie aperture 5 into the 
path of discharge of the in rial flowing 

- - - -i-, 4- 'Ali . through the injector, so the is acted upon 
83 the abrasive faixture'foreihiy impelled at 
a high velocity by said injectei' and rapidly 
sis, peaed 

Biachines constructed is is ye described 
have found highly efficient, for the reason 

that while the abrasive material is moist 
eiorgia to prevent the deleterious heating of 
theist ruinent being'sharpened the yelecity 
if the blast is not inpaded by urdue conden 
sation of the injected steam nor the abrad 
rig actic etiid 

t 
by the presence of an un 

die 3 mount of fise indisti reby reason of such 

53-yeil i8, coin. 

fo 

through 

is idensation. 
he air-hamber condenses to a greai, 
gainst the oute?' 'Sais tiere of aid the 

c{}} densation. Tiii) is days, into the 
i., SO a coists'n't overflow 

se 
hopper i: 

p132 
Sie () the 

it will be apparent that by regulating the 
openings of the valves 9 is can regulate the 
Sailouin of abrasive inaterial tidmitted to the 

iting the source $f Supply for 
it will further be apparent the injector. 

that when i desire to stop tie machinei can 
by moving the valve 26 to closed position 
clit out entirely the direct connection be 
tween the well i8 and the interior of the hop per 2, so that by, exhausting Sanity 
eli of the abrasive material frora the well i8 
tihrough the injector or disaping it through 
the outlet. 24 the well may be emptied and no 
clogging of the pipes can be effected during 

The stean acerin}xist 

taizing 

E. 

the time that the nachine is out of opera 
tion. - 

in addition to the parts thus far described 
in refer to employ an auxiliary jet of gaseous 
nialerial under pressure and preferably in a 7o 
highly-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 specific construction illustrated pro 
vide a steam-nozzle 44, extending into the 75 
inead 43 from the rear thereof and preferably 
projecling past the point of juncture of the 
pipe 42 with said head. The nozzle 44 is coa 
inacted by a pipe 45, valved as at 46, with the 
stean-pipe 35, preferably above the Yalye 36.8a. 
to pressed 3i), suitably heated, might, how 
ever, obviously be employed in place of 
stea. The 8 axiliariet operates as a regu 
::::?e neans for impelling the heated gaseous 

ifer aid abrasive laterial into and 85 
irough the conduit, 4', thereby relieving the 
lag upo is the injector 27, 

ascribed the air-pipe 42 as 
air from the interior of the machine, . 

&nd prefer to so arraige it, it will be apparent 9 o' 
that when the auxiliary jet 44 is employed. 
the air may be taken directivom the exterior 
of the machine, the steam of said auxiliary 
jet serving to heat it to a proper degree, and 
that some of the advantages of my machihe 95 
would be attained were the air-pipe wholly. 
omitted and the auxiliary jet alone employed 
to supply gase&us material to the material 
pipe. The extension of the pipe 42 to the in 
4 - terior of the chamber above the water-line. Too 

res to utilizé heat that would otherwise be 
wasted in the machine, and said chamber 
forms a convenient source of supply of the 
heated air orgaseous matter; but it will be ap 
parent that the teachings ef my invention will I o5 
be followed by heating the air or other gase 
cus material at any desired point in its path 

i travel froin the general stimosphere to the . 

Se 

paint of its interrifixture with the abrasive 
laterial foil supply to the imaterial-pipe, pro- I to 

vided the degree of heat imparted to the air 
be sufficient for the purposes herein described. 
also refer ta provide in my machine means 

for registing the quality of Baaterial sup 
plied to the injector through the material con- 15 
duit, and to this end i provide regulable 
ineans for relieving the vacuum in the vacu 
un-chamber of the injector. 

in the drawings, 47 47 indicate relief-pipes 
provided with pet cocks 4848, said relief- 12c 
pipes being arranged to establish communi 
cation between the hot-air chamber of the 
machine and tine yacuum-chamber 29 of the 
injector 28. To this end the nozzle of the 
said cocks are extended through apertures 49, 25 
made in the front, end of the superstructure. 
1, below the door 14 thereof, it will be ap 

parent now that by varying the adjustment 
of said cocks 48 the difference in pressure be 
tween the interior of the casing and the vacu- 130 
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um-chamber 29 may be reduced or increased, 
So that the action of the injector upon the ina. 
terial in the material-co induit 40 will be pro 
portionately dininished or increased aid the 
volume of a brasive material discharged ac 
cordingly varied. It is to be noted that the 
air taken it to the relief-pipe 47 cones from 
the air-chamber of the inachine, and therefore 
the air does not serve to unduly col lens: the 
injected steam. - 

While I have herein described in soile dal 
tail a specific construction of ray device, the 
details of which claii as 28w and advanta 
geous, I do not desire to be inderstood is re 
stricting the road features of aly in "sition 
to such construction, as it will be apparent 
that features of iny invention are stasceptibie 
of embodiment in inachies differing widely 
from that herein illustratively disclosed. 

s ; Having described in , invention s 
claim, and desire to secure y i atters Patent 
of the inited States 

bed. 
iannier, 

2 : , ; i.e- 
et:ting he relate 

till in-citatin 

a chanie? coal airing hi? is 
rial, a material-condit. c is 
rial-chanier and the injecies' ', 
ber, and means for supplying g 
rial in a highly-heated collidition to the vacu 
un-chamber with the noist abrasive mate 
rial. 

2. In a machine if the haracter described, 
a stealin-inject () is vill; 2. Vict) un-chain her, 
a casing into which ille inject or discharges, 
having porti i for {:} intaining 8 biasive ima 
terial immersed it water, a laterial-conduit 
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connecting said (asing portion with the injec 
tor vacuum-chamber, and ineans for supply 
ing highly-heated gaseolis natter to the ina 
terial-conduit with the wet abrasive aii trial. 

3. In a machiae of the character described, 
the combination with a steam-injector, of 
means for supplying highly-in-eated air and 
abrasive materiai to the injector. 

4. In a machine of the character described, 
the combination with a steai-inject: , of a 
material-conduit, connilinicating with the 
vacuuj}:-chair ber thereof, and reins for sup 
plying aii is a lighly-in eated condition to the 
material-cond it. 

5. In a nachine of the character described, 
the cotiabination with a stea, is-injector, of s. 
material-conduit coilinulinicating with the 
vacuun-chaniber thereof, a solarce of stily 
of abrasive n'ateria for the nateria i-car duit, 
and means for supplying air heated i? or in 
excess of the boiling-point of water to the 
material-conduit with the airasive laterial. 

6. In a machine of the character described, 
the combination of a steam-injector, it source 
of supply of a brasive material therefor oper 
atively associated with the injector to supply 
abrasive insterial to the vacuain-ch;almber 
thereof, a source of supply of highly-heated 
gaseous matter, and connections betwee; 

setlis illaie 

said source of supply of gaseotis matter and 
the source of Sippy of a brasive material, ar 
aliged to mix gaseous matter with the abra 
sive material being supplied to the injector. 

the colnbilition of a steam injector, a ma 
terial-supply conduit operatively associated 
there with, and a conduit arranged for sup 
plying gaseous material to the material-Sup 
piy conduit, the path of the gaseous matter 
including a highly-heated area. - 

8. (in a nachine of the character described, 

(if supply of abrasive material, a conduit ex 
tending from the injector to the source of 
abrasive-material supply, a source of heated air supply, and an air-conduit arranged to 

| conduct heated air from the source of heated 
air supply to the source of material-supply. 

9. in a machine of the character described, 
the combination of a casing, a steam-injector 
arrainged to discharge into a chamber of the 3. -- 

Eising, a surce of laterial-supply for the in 
jector, and a conduit connecting the cham 
ber into which the injector discharges with 
the source of material-supply, 

i (). In a machine of the character de 
scribed, the combination of a casing, a steam injector arranged to discharge into an air 
chamber of the casing, a material-conduit 

- - - - - - - - - - - - - --- associated with the vacuun-chamber of the 
injector, a source of supply of abrasive nate 
rial for said material-conduit, and an air-con 
duit leading from the said air-cismber into 
perative association with the material-co 

(i.it. - - 

i. i. In a machine of the character de 
i scribed, an injector, a material-conduit com 
municating with the vacuum-chaliber of the 
injector, a source of supply of a brasive mate 
rial with which said material-conduit com 
municates, and an auxiliary jet for gaseous 
In latter arranged to discharge into the abra 
sive material to impel it through the mate 
rial-conduit. 

2. in a device of the character described, 
the coin bination with an injector, of a mate 
rial-cond Lii, communicating with the vici i 

a brasive raterial with which the material 
conduit, coin inunicates, and an auxiliairy 
steam-jet arranged to impel abrasive mate. 
rial through the material-conduit. 

13. In a device of the character described, 
tic: co) bination with an injector of a source 
vacuum-chamber of the injector and the 
source of material-supply, an air-conduit ar 
ranged to supply air to the fraterial-conduit 
for mixture with the abrasive material, and 
an auxiliary jet of gaseous material under 
pressure, arranged to induce a flow of air 
through said air-conduit, toward the inate 
rial-conduit. . 

i4. in a machine of the character de 

7. In a nachine of the character described, c 

the combination of a steam-injector, a source 

85 
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um-chainer thereof, a source of supply of 

of insterial-supply, a connection between the 
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scribed, a steam-injector, a 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 into 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 injector, 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 
Ef 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 
a structure through which material to be 
supplied to the injector is drawn, comprising 
a 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 chann 
ber into which an injector discharges, a well 
at the bottom of the 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 

b 

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, an injector, 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. In a device of the character described, an injector, a source of material-supply oper 
atively connected with the vacuum-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-chaimber 
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 
scribed, an injector comprising a vacuum 
chamber, a steam-nozzle, and a compressed 
air nozzle, and a source of supply of a brasive 
material operatively connected with the vacu 
um-chamber of the injector. 

24. In a machine of the character de 
scribed, the combination of an injector ("on 
prising a vacuum-chanaber, a steam-nozzle 
extending through the vacuum-chamber, and 
a nozzle 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 claim the foregoing as 
my own I afix my signature in presence of 
two witnesses. 

- ANTIONY II RAIDELI. 
In presence of - 

GEO. T. MAY, Jr., 
MARY F. ALLEN. 
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