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' OYPRIEN

TESSIF‘ DU MOTAY OF PARIS I‘BANCE AND LEONARD I‘
BEOKWITH OF NEW YORK N. Y.

IMPROVEMENT lN METHODS AND MEANS OF VENTILATING MINES &c., AND OPERATING MACHINERY |
D . C o THEREIN

: Sp?@lﬁmtwn formmu part of Letters Pmtent No. 219 037, dated Aun ust 26 1879 a,pphcatlon filed
- Aprll 26 1879. -~ - |

To all whom ?,t Mmaz J CONCErN :
‘Be it known that we, (JYPRIEN M TL‘SSTE

DU MoTAY,of Paris, in the Republicof France,
~and LEONARD I. BEOKWITH of New York, in

the county and State of New York, have in-

* vented a new and useful 1mpr0vement in ven-
~ tilating and cooling ' mines, tunnels, vessels,
. houses, &c., and opemtmg machmery therein,

- whieh 111:1131’01*@1116[1’5 15 folly’ set torth in the'

followin g specification.’

- In mining, tunneling, and. 3111111&1 engmeer—-- |
~ ing and undergreund work the drills are usu-
- allyoroften operated by GOI]lpl essed air, cooled:

by means of water, and convey ed to the drill-

) -ing machinery by pipes.

escapes cools and ventilates the mine.

- The air being cooled simply to the tempera-
- ture of cold water, and conveyed in exposed

pipes, 1s- ‘Lpt to become Warm before it 1s used,

' and, the maclnnery itself being operated
- agamst the pressure of the Smroundmg art-
- mosphere, considerable pressure 1s 1equ1red '.
Ordmarﬂy the air escapes fmm the mine by-

- the shaft, -
* The object of thls mventmn is- to ventﬂate

o and cool the mine or other chamber more thor-
- oughly and perfectly and to operate machinery
~ therein more efficiently, with less expenditure

- of force; and the invention consists in ven-

o ;tﬂa)tmﬂ by means of dry cold compressed. |

in aupplymﬂ compressed and cooled air
thron gh pipes inclosed inlar ger ones, through
= _Whmh cooled air 18 forced

in the use of a vacuum-to aid theopera-

- The air (mixed or.not w1th adchtmu&l oxy
gen or other gases) is cooled and ‘dried by

~ passing throughabox or compartment through
~ which circulates an uncongealable liquid pre-
~ viously cooled to a low temperature, and part
- of this air is then compwsaed and cooled by l
| The

o means of the cold 11q111d in a resewmr

“a return-pipe.
-The air, as it ex-|
~ pands, operates the machinery, and also as it

“in the method: |
. and means for obtaining the cooled and com-
o -pressed cold airata Stlltably reduced tempera-

- _ture;

__ ;:tmn of the ma,(,hlnery, and in the withdraw-

- ing of the vitiated air by the operation of such

- machinery; in the general system, and also in
- the apparatus and the constr uctlon and com |
o bmatwn of parts thereof. - |

-compressed cold air is forced throwgh a plpe_
and delivered to the
‘drills or other machmery by suitable branch
pipes, and the air which is-or may be simply
cooled being forced through larger pipes in--

‘closing the complessed air pipes, both main-
{ tains the compressed air at a temperature con-
stantly below that of the exterior air, and also
‘serves to ventilate, cool, and purlfy the n-

of suitable diameter,

closures to which the plpes lead.
The compressed air, as it acts to drlve the

| direct-acting orrotary dI’lH or other machinery,
is aided by a vacuum maintained by meansof =
The fresh cooled air, afteract-

ing to drive the machinery, is- allowed to es-

~cape into the atmosphere of the mine, and the :
| air vitiated by the breathing of wmkmen or
~deleterious gases, and heated by terrestrial

heat, is drawn into the cylinder by the retreat

of the piston, and on its next forward move-

ment is carried off through the return- -pipe.
Referring to the drawings, Figure 1is a sec-

‘tion of a mine showing the air-pipes and asin- '

gle drill in- ‘operating position, with the air

“cooling, compressing, and forcing apparatus
{ located at the mouth of the shaift;
1 enlarged view in section of a mOdlﬁG&tIOIl of -
the air-cooling ajppamatus, and Figs. 3-and 4,
‘enlarged sectional views, showing the con-
“struction of the &ppara,tus employed for oper-

Fig. 2, an

ating respectively a direct- actmg ancl a rotarv;

‘drill by the aid of a vacuum,

The same letters refer to like IJﬁmrts 011 alli 3
the ﬁgures where they oceur. |
A represents a refrlgera,tmg appmatua of
any ordinary or suitable kind, operating to

| produce cold by the use of a,nhydrous sul-
Thecold

phurous oxide, ammonia, ether, &e. -
produced by the volcbtlhmtlon of the agent is
transmitted 1n. the usual way to an uncongeal-
able liguid, which is caused to constfmtly ¢ir-

| eulate through the refrigerator of the machine

by means of a small pump, AL This liquid
may be a brine or solutlon of water and chlo-
ride of magnesinm or other soluble. salt, 10

such propormons as not to freeze in the re:

frigerator of the machine; or it may] be a mix:
ture of glycerine and water. By means of
13]118 hquld the air is effectually comed n the
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air-cooling chamber B and compressed-air res- |

ervoir U. .To effect this, the following dispo-
sitlon may be adopted, referring to Fig. 1:
The air-cooling chamber is an insulated
box, B, with funnel-shaped top and bottom.
A perforated floor or screen placed across the
lower portion supports a massof fragments of
porous materials—such as pumice-stone, iron-
sponge, &e. A pipe, A2 conducts the cold
uncongealable liquid to the top of this box,

and distributes it equally by numerous aper-
porous material,

tures a over the area of
through which it percolates gradually to the
bottom, where it is collected by the funnel and

returns by a pipe, A% to the refrigerator of
the machine to be cooled, to be taken again
by the circulating pump and returned to the

cooling-box.

The-atr introduced below by the pipe B! un-
der sufficient pressure to produce circulation
~ascends through the mass of porous material
permeated with the cold- fluid, - and, being
brought into direct contact with the extended
cooling-surface thus produced, is cooled in its
passage.. Lhe pipe B'is perforated underneath
to permit the escape of the air and to prevent
the inflow of the refrigerating liquid. 'The air
on arriving at the top makes its exit by the
pipe or flue B2, - |
- In the modification of the cooling-chamber
shown in Fig. 2, the insulated compartment or
box B is provided with a suitable number of
hollow - bottomed metallic shelves, with up-
wardly-extended sides, forming shallow basins
on their upper surfaces, and extending alter-
nately almost across the box. . The hollow bot-

- vertical tubes connecting them with each other.
In these basins separate masses or lumps of
porous material—such as pumice-stone, iron-
sponge, or-any other material—are placed.
Instead of those materials, successive screens
of fine metallic wire, preferably brass, closely
set together, may be used. The basins are
filled with a moderate depth of water.

The uncongealable solution coming from the
refrigerating apparatus A is introduced by the
pipe A? at the top of the compartment, into

circulates, freezing into ice the water in the

tube to the next inferior shelf, and so on until

the pipe A% by the circulating-pump, to the |

refrigerating - machine, to be again -cooled
therein and returned to the top of the com-

come once in contact directly with the air to
sented in Ifig. 1. The air to be cooled is first

~allowed to pass through a box containing
chloride of caleium, for the purpose of depriv-

ing it of its humidity. Two boxes of chloride |

of calelum are provided with the apparatus,

- each one of sunitable size for twenty-four hours |
. use.

These are used alternately, the one not
in use being heated meanwhile to deprive it

of its absorbed moisture. The dry air enters
at the bottom of the cooling-compartment,
and meets with a very extended refrigerating-
surface, consisting of the masses of cold porous
material, which, being bedded in ice, are con-
stantly kept at a very low temperature; or if

‘the wire screens are used the air passes through

them, and is cooled by contact. The bottoms
of the shelves also assist the cooling. |
The air under sufficient pressure to produce
circulation passes from the pipe B! upward to
the top of the compartment, whence it takes
its exit by the pipe B2 . Any humidity not

-deposited in the chloride- of - calcium boxes

1s deposited as frost on the cold porous ma-
terials, and the cold air is perfectly dry. In
either disposition, when it is desired to mix
oxXygen with the cooled air for the purpose of

puritying the atmosphere of the mine or facili-
tating the working of the miners, a small pipe

connecting with the reservoir of oxygen sup-

‘plies the latter to the -alr-current, either im-
‘mediately after or before the cooling. |
. From the pipe B? referring to Fig. 1, a por-
‘tion of the cold air is taken by the pipe B%, =~

and compressed into the reservoir C by the

‘pump D. A continuation of the pipe A? con-
“ducts the refrigerating liquid or solution to the
‘reservoir O, around the walls of which it eir-
‘culates, cooling the compressed air therein.

A pipe, A% conducts the solution back to the
circulating-pump A'. From the reservoir C
the compressed cold air is conducted by a dis-

tributer-pipe, Cl, into the mine, and this pipe,
by smaller ones, supplies the drills F or other
| i _ | | machinery in the different workings. = -
toms of the shelves communicate by means of |

For the purpose of keeping cool the com-

‘pressed air, the distributer-pipe is surrounded
by a larger one, C? in which cold air from the
~cooling-compartment B, but uncompressed, is
“circulated by an ordinary fan, E.or other suita-
“ble ventilating apparatus, and supplied to the
“workings as judged necessary.
‘18 expanded- by the drills in working,
-ejected into the mine, lowering the tempera-
‘ture. These drills aspirate the vitiated air
| from the workings, and, being connected by a
| | -second series of Small pipes with a colleetor
the bottom of the first shelf, through which it |

The cold air
and

return-pipe, C3, itself connected with the ap-

15, 1M paratus producing a vacuum, the vitiated air
basin over it; thence it passes by the vertical |

1s expelled from the mine. This vacuum ap-

| 1 _ until { paratus is arranged at the side of the pump
1t reaches the lower shelf, and returns through |

D, and operated by the same power thereas.
~ The manner of constructing and operating

“the drills by aid of a vacuum will now be de-
1ere] _ “seribed. - | o " |
partment. In its entire circuit it does not |

~In the ordinary drills worked by air a di-

_ ‘rect pressureof about two to two and a half at-
be cooled, as it does in - the apparatus repre- |

mospheres is used, with a corresponding fric-

“tion in the conducting pipes. Now if the air
‘18 aspirated from the other side of the piston,

it is clear that less direct pressure will be
required, power saved and made uniform, and

a pressure of one to one and a half atmos-

phere becomes sufficient, with a.correspond-

‘ing decrease of friction in the pipes. There-

fore the compressor will have a double pur-




~ above stated, and, on

o ‘whole or a portion of as. |
- !bmay be thought advantageous. The com- | power. It removes from the workings the air

- pose:to perform. It must compress, on one

‘band, the cold air to the diminished pressure

, the other hand, the ma-
- chinery must aspirate the air from the drills.
In direct-acting drills which are single act-

- Ing, referring to Fig.:3, there is a small ¢ylin-
,;on the extension of the main cylinder.

:' d._e'I‘., 102

‘G, the. piston G2 of which is worked by the

~ 10d.G® of the main eylinder. On. the direct
~ stroke the compressed air is introduced from
‘the pipe b by means : of the slide-valve H on |

‘onesideof the piston G*during half the stroke,

o expands during the balance of the stroke, and

performs its work In driving the drill. This

‘work 1s facilitated by the cylinder on ofther |

- side of the piston being putin commaunication
- with' the vacuum-pipe ¢ through the port A3
- by aslide-valve, H' H2 The part H? of this |
- shde-valve is operated by projections on the
- side of the part H!

at the end of each stroke.
. The small cylinder G! being' always in com-
- munication with the vacuum-pipe by a branch

- Ppipe, ¢, its piston, in followin g the motion of

~ thepiston of the large cylinder while driving
. the drill, is simply exhausting-on a vacnum
~ which does not present much resistance.

- On the return stroke, the communication of
- the compressed air in one half of the cylinder
. being made with the mine through. the outlet

& by the movement of the valve H, the cold
- air, additionally cooled by the expansion, is re-

- leased and driven into the mine, and cools the
- latter. On the other |
~ the cylinder G is shut off from the commu--

“nication with the vacuum-pipe ¢ by the move-
ment' of the part H? of the slide-valve, and

~ pubt into communication with the air of the.

~ mine through the opening 73 and . port 72 |

- The-air is drawn into the cylinder upon the re-.
-t _The small eylinder being |
- Imconstant communication with the vacuum or |

~ treat of the piston.

return pipe ¢, the small piston - is

.the pressure of the air
- the cylinder G! by an aperture, ¢, or other
sultable opening, to return to the end of the

caused, by

| | Strﬁke; ca,rrymg the I&I"ge piStOHWith it, the

latter driving the cold air into the mine and

- drawing the vitiated' air of the mine into the

- cylinder, to be expelled at the next stroke into. |

- the vacuum:-pipe, and thence by the vacuum-

. bumponthesurface into the airoutside. Thus

~ the compressed air drives the drill by direct.
- action, the vacuum on the other side assistin g

this action by diminishing the resistance and

- expelling the vitiated air; and the return

stroke is effected by the action of the little
~vVacuum-cylinder G! when the cold air enters:

In operatin g with rotary drills it is preferred -

to use three cylinders, on the principle of the
| SySth% of Wﬁ)Olf’S_. _St&&m?.ﬁﬂgliﬂﬂa ‘ .
- Referring to Fig. 4, the compressed air en-

~ters the central cylinder, G5, through the port

I, and 301,33 on the piston dHI.‘ingE-ither the
the stroke, according as-

hand, the other side of |

In the mine entering

| pressed air on the .opposit'e' side of the i.:;pi"g,{;(:’,l'l >

—

passes through the ports A7 and 2 into the.
left-hand cylinder G7, and there expands, com-
| pleting its action. At the advance of the pis-
ton of the left-hand cylinder G* the vitiated
air from the mine, which filled the cylinder at

‘thepreceding stroke,is driven before it throu gh

the port 2* and pipe ¢?into the vacuum-pipe-¢,

~with which it has been put in communication

by the slide-valve HY, the communication be-
Ing through the port 2% and pipe % Mean-

‘while the eylinder G¢ has become filled with
vitiated air from the mine, with the atmos-
Phere of which communication is opened by

the slide-valve H® through the ports A and
1'%, and the cold air remaining fromn the pre-

vious stroke is expelled into the mine through
“the ports /° and A% and outlet A, (Shown in

dotted lines.) On the return stroke of the pis-
ton of the central cylinder, G% the compressed .
air 18 let in below the piston and drives it up-

ward, and the cold air from the previous stroke
expands into the cylinder G° through ports A%

‘and 2°, connected through the slide-valye H?,
and the vitiated air therein is carried off into
‘the vacuum:-pipe through the port s and pipecd.
',Th"e cold air with which the left-hand ceylinder
G s filled is driven into the mine, and the vi-

tiated air from the mine enters the cylinder on

the opposite side of the piston through the
ports k? and 7%, to be expelled into the vac-
uum-pipe at the next stroke.

. The cold air in
the right-hand cylinder is at the next forward

stroke carried off into the vacuum- pipe.
- From the above description it will be seen |
that in the central cylinder the compressed air

from the pipe b acts during both forward and

return strokes. In theleft-hand cylinder dur-
ing the forward stroke the compressed air

from the central cylinder acts expansively, be-
ing aided by the vacuum upon the opposite
side of the piston, and during the return stroke
the pure cold air is expelled into the mine and
the cylinder filled with vitiated air. The right-

| hand cylinder, conversely, is filled with vitiated

air on the forward stroke, and the air from the
central cylinder, aided by the vacunm, acts
expansively during the retuin stroke. |

1t is obvious, however, that instead of using
| the air expansively in the side cylinders the -
slide-valves might be readily arranged to al-'

low the compressed air from the distributer-

- pipe to act directly upon the piston of the.
right and left handed eylinders on alternate

strokes; and also, that instead of using three

cylinders a larger. number might be employed.

Other machinery might be operated in the

| same way as. 1 have before described with ref-
erence to direct-acting and rotary drills, and

‘1n cases where a direct double-acting motor is.

| required two cylinders in line, if desired, may

be used. | : o

~ The system above described has the advan-
tages of utilizing the expansive force of the
compressed air and of using a very uniform
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which has become vitiated by the respiration | consisting in supplying compressed cold air

of the workmen, by the burning of lamps, or
from the many causes of impurity arising from
deleterious gases issuing from fissures in the
rocks, fire-damp, &e.

The terrestrial heat, which grows so rapidly
with the increasing depth of mines as to ren-
der the working of many of them almost 1m-
possible, is controlled and diminished by the
introduction of cold air in combination with a,
perfect ventilation, and mines which have
been abandoned from any of the preceding
catises can once more be worked. |

With regard to the use of the compressed
air which forms the power for the drills, it is
“mnot only used at half the. former pressure,
which is a very desirable economy, but it 18
used expansively, and produces by 1tS expan-
-sion a considerable additional cold.

Although the system complete in all its de-
tails as set forth is preferred, as yielding the
best and most perfect result, it is evident that

modifications might be made without depart-

ing from the spirit of the invention, and also
that many advantages over systems now in
use might be obtained by the use of parts of
the invention without the others. For exam-
‘ple, changes might be introduced in the man-
ner of drying and cooling the air, or in the
valve mechanism of the motors for operating
the drills or other machinery.

The arrangements for cooling and convey-
ing the compressed cold air might be employed
simply for ventilation and cooling, or to drive
‘ordinary drills or machinery; or the drills de-
scribed might be run by compressed air sup-
plied in the usual way, a return-pipe being
used to assist the operation by a vacuum and
to draw out the vitiated air. Many other
modifications will readily suggest themselves.

The invention is not confined to tunnels and
mines, although especially adapted thereto,
“but may be used in houses or ships or inclo-
sures which it is desired to ventilate and cool,
and at the same time operate machinery there-
in nor is it confined to air for ventilating and
operating machinery, as it may be used with
any desired gas or gases.

- Having described our invention, what we

claim, and desire to secure by Letters Patent,

1S~ & .
~ 1. The method of ventilating and cooling
mines and other inclosures, the same consist-
ing in cooling and drying air by reducing the
same to a suitably low temperature, compress-
ing this cold air, and again cooling the same
and supplying the compressed cold air by suit-
able pipes, whereby drills or other machinery
may be operated by said compressed cold air,
which also by its expansion cools, and by 1ts
inflow ventilates, the inclosure, substantially
- as described.

2. The method lerein described for ventilat-
ing-and cooling mines and other inclosures,
and allowing the compressed cold air to escape

into the atmosphere of the inclosure, the same | -

by suitable pipes inclosed in larger pipes,
through which a circulation of cold dry air is
maintained, substantially as set forth. '

3. The method of supplying mines and
other inclosures with cold and compressed

cold air, for the purposes specified, the same

consisting in cooling and drying the air by
passing the same in contact with pumice or
similar material reduced to a low temperature
by the circulation of an uncongealable liquid,

in compressing a part of said cold air, and

cooling the same when compressed by the.
aforesaid uncongealable liquid, and in convey-
ing the compressed cold air in pipes surrounded
by the cold air, made to circulate by suitable

means in larger inclosing-pipes, substantially

as described. .

4. The method of ventilating mines and:
other inelosures, and operating drills and
other machinery therein, the same consisting
in operating the machinery by compressed air

‘aided by a vacuum; the air after expanding to

drive the machinery being ejected into the in-
closure, and air from said inclosure being
withdrawn and carried off by the means for
maintaining a vacuum, substantially as de-
seribed. | |

5. The herein-described system or method

of ventilating and cooling mines-and other In-

closures, and operating drills or other machin-
ery therein, the same consisting in cooling
and drying air, compressing and cooling a
portion of the dry cold air thus obtained, sup-.

plying to the motor or engine of the drills or

other machinery the compressed cold air by
suitable pipes inclosed in larger pipes, through
which cold dry air obtained by the first oper-
ation is circulated, and aiding by means of a

vacuum the driving of the drills or other ma-
chinery, substantially as specified, the com-
pressed air being allowed to escape into the
atmosphere of the inclosure, and air from said
inclosure being drawn into the motor and.car-

ried off by the apparatus for maintaining the

vacuum, substantially as set forth. __
6. The combination, with an air- cooling

chamber, means for causing a circulation of
air therethrough, an air-reservoir, and pump
for compressing air thereinto, of means for
refrigerating and circulating a non-congeala-

ble liquid through sald cooling-chamber and

compressed-air reservoir, the aforesaid pomp
being supplied with air cooled in the cooling-
chamber, substantially as described.

7. The combination, with air cooling and
forcing apparatus, a compressing-pump, and
reservoir provided with means for cooling the
air compressed thereinto, of a distributer-
pipe for delivering the cold compressed air
from the reservoir to the inclosure to be ven-
tilated, and a larger pipe inclosing said dis-
tributer-pipe connected with the first-named
air cooling and forcing apparatus; substan-
tially as described. | | |
8. The combination, with a distributer-pipe
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. receiving compressed air from a reservoir or | ing the air compressecl theremto b}’SEI:ld pump; .

forcing apparatus, and a collector or return

- pipe connected with vacuum appar&tus, of a
- drill or other machinery having one or more

- piston-cylinders provided with valve mechan-
- 1sm, arranged substantially as spec1ﬁed to
.‘ -'permlt the inflow of the compressed air into

* said cylinder or cylinders and its exhaust into

the atmosphere of the inclosure, and to cause
. air from the inclosure to be dmwn into the
- cylinder or c¢ylinders and carried off by the
~ vacuum. apparatus through the return -pipe,
the operation of the compressed air in driving

I_ " ~ the machinery being assisted by the vaeuum,'
. substantially as set forth.

9. The combination of the followmg

" ments: first, an air cooling and forcing appara-
- tus; second a compressing-pump and reser- |
“ 'er, the latter provided with means for cool- | |

ele_'

third, a distributer-pipe connected with said

'resermlr and inclosed by, fourth, a larger

pipe connected with the first-named air cooling
and forcing apparatus; fifth, a conveyer or
return pipe connected mth sixth, a vacuum
apparatus; and, seventh, a drlll or machine

provided W1th valve mechmlsm and connected
‘with said distributer &nd return - pipes, sub-

stantially as described.

In testlmony whureof we have signed this
specification in the presence of two subscmb
mg witnesses. |

CYPRIEN M. TESSIE DU MOTAY
LEONARD F. BECKWITH.

: W1tnesses
| 1. GILLET |
ARTHUR BEGKWITH.
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