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- To all whom it may concern:

- Be 1t known that I, WVILLIA?I T NICHOL--

. SON, of the city and count; of Providence, in

o the State of Rhode Island, have invented cer-
tain new and useful. Improvemeutb in Appa-

- ratus for Hardening or Tempering Files, &e.;

and I do hereby decla,re that the followi mn.

specification, taken in connection with - the

- drawings making a part of the same, 1S ‘qul]
~ clear, and exact description thereof. o

My invention consists in-certain means, he1e

inafter to be described, whereby the tempem-

ture of a tempering o-bath composedof the usual
- saline solutions in use for tempering files or |

~ -other steel tools may be kept more uniform,

- the solution be rendered more homogeneous in

quality, and the heating of the bath, by re-
peated 1mmersions of heqted 1]_1613‘11 111 1t be
retarded. -
Prior tomy invention it has been customar y
1n large establishments, where much harden-
ing and tempering of Steel tools are required to

be done, to have a large reservoir or tank
- supplied with the proper solution, which is

pumped 1n a continuous stream into the small
vats or tubs in which the heated tools are to be
plunged, an overflow-pipe conducting a quan-
tity of the solution in the tubs which has be-
come heated, equal to the quantity freshly
supplied, back again to the reservoir. It fol-
lows of necessity that the tendency of the
cooler solution supplied to the tubsis to settle
gradually toward the bottom, and that in do-
-1ng so the temperature of the fluid at different
depthq 1s not uniform. Again, the effect of
plunging aheated tool—as, for instan ce, a file—
into the bath is to greatly raise the tempera-
ture of the solution in the immediate vicinity
of the metal so plunged, and the operator,
knowing this, 1s accustomed to move the tool
rapldly back and forth throungh the fluid, as
- well as plunge it lowerin the bath 1 order to
- bring its surface into contact with cooler por-
~ tions of the bath. This tends, from the want
of uniformity in the tempemture of different
stratums and portions of the bath, to spring
the tool.

Referring to the drawings illustrating my
invention, A A, Figure 1, represent two of the

series of tubs or mts, such as are commonly |

tused to hold hfudunnﬁ -solutions.
‘these1s shown in section. and the otherin eleva- |
It is to be supposed that in connectron -~ .

1Ing a suitable solution for hardening o
and which is to be supplied to the Vats in the
Overflow-pipes

& keep the fluid in the vats at a: fixed level, -

~under: L
with a suitable air-chamber, in which a press- -

1 blowing-engine, and discharge
“alr into the pipe B, which 1s of enlarged dia-

One of

fion..
with the apparatus thereis a reservoir contain-

manner hereinafter explained.

and discharge into the reservoir.

- The first object of my improvement being

to keep the particles of solution in the tubsin

~constant agitation, and canse them to thor-
~oughly commingle, so as to produce uniform-
1ty of temperature, I inject near the bottom ot -

vat a continuous bLlast or enrrent of air
pressure. The pipe B is connected .

each

ure of several atmospheres is maintained by a
s a stream of

meter, tor a purpose hereinafter explained.
This pipe B/ has its outlet near the bottom and
in the center of the tub A, and is furnished
with a distributer, C, which may be a circu-
lar plate set close to the bottom of the tub, or
may be of bulbous form perforated with holes
around its edge. The form is immaterial, 80
long as the effect of the device 1s to so con-
tract the discharge aperture or- apertures as
to cause the air forced through the pipe B to
be spread out radially. The obvious effect of
this arrangement is to cause the solution in
the-tub to be kept in a state of constant agita-
tion by means of the cold-air currents which
are forced through the lower stratums, and rise
through the fuid to seek the surface, and
thus the particles of the solution constfmtly
changing place are made to thoroughly com-
miugle EL]’.lfl insure both uniformity of tempera-
ture and of quality. The quantity of air which
it 1s desired to introduce to obtain the amount
of agitation required can be easily regulated
by means of a valve, D, in the pipe B, and the
operator 1n hardening a tool 1s not, therefore,

obliged to seek a cooler medium by moving it
violently through the fluid, because fresh par-
ticles of the solution are constantly being
brought 1nto contact with the suf‘mce of the-_
tool.

The next object of my unprovemmt 18 to

o purposes,



provide a means for retarding, as much as
possible, the tendency of the solution in the
tab to become heated from the effect of con-
tinued use. The introduction of the air-blast
above described tends greatly to accomplish
this result; but, to heighten its effect, I prefer
to combine the air-blast, before it enters the
tub, with a stream of hardening - solufion,
w]uch is to be injected into the tub and thus
- ¢ool the fluid in comparatively small quanti-
ties at atime. Accordingly the pipe B?is con-
nected with the discharge-orifice of a pump,
~which 1s constantly dlawmn‘ from a reservoir
containing a large quantlty of solution, and
foreing 1t thlouoh the pipes B? and B

As abm e a-,tated the air-pipe B enters the
pipe Bl, the latter being sufficiently enlarged
In diameter not only to receive the former,

but to furnish an annular space through which |

the flunid solution delivered through the pipe
B? can be discharged around the lower end
of the pipe B into the pipe B! in the form of a
hollow ¢ylinder, and the upper end of the pipe
Bl is %ccorduwly constructed so as to make a
tight joint with the outside of pipe B at & b.

The 1ncoming stream of fluid solution and the
incoming stream of air mingle together in that
portion of the pipe B! which serves as a
chamber, ¢, for that purpose. They then pro-
ceed commingled, and are discharged radially
through the distrlhuter C, and thence are dis-

qemhmted through the whole body of fluid in
the tub. T'his arrangement admits of the eco-

nomical use of ice for cooling the fluid, instead
of placing a large quantity of i 1¢e to be melted
in the reservoir, as is customary, and thereby |
deteriorating the E;trength of the solution, be-
The pipe B2 at

sides unduly wasting theice.
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some convenient place, may be made into the
form of a coil and packed withice, so that the
fluid passing through the pipe will be cooled
by the refrigeration of the pipe. The same
thing can be done to the air-pipe B, and thus
a constant injection of mixed air and fluid of
a very low temperature can be secured.

I have described a distributer, C, as a part
of my apparatus, for the reason that I con-
sider that a device of that character is impor-
tant to obtain the best results. I wish it un-
derstood, however, that I do not regard a dis-
tributer as indispensable to the practical
working of the apparatus, inasmuch as the

' mixed air and solution, or either alone, when

injected near the bottom of the vat under
pressure, will naturally effect the agitation of
the whole body of solution in the wvat.

What I claim as my invention, and (lesu'e

to secure by Letters Patent, IS—-

1. Thecombinationofan air-pipe, B, whether
with or without a distributer, C, and a vat,
A, containing 4 hardemnﬁ*solutmn whelebv
the particles of the SOIHthII are kept In con-
stant agitation to produce uniformity of tem-
pemtule and quality, substantially as de-
seribed.

2. The combm&twn of a vat, A, for contain-
112 a bath for hardening heated steel articles,
the pipe B for conveying a stream of -air,
and the pipe B? for conveying a stream of
hardening-solution, said pipes having a com-
mon discharge, B, into the vat A, substan-
tially as described, for the purposes specified.

WM. T. NICHOLSON.,

Witnesses: S
TarOMAS K, COSGROVE,

J. C. B. WooDs.
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