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UNITED STATES

PaTENT OFFICE.

THOMAS SHAW, OF PHILADELPHIA, PENNSYLVANIA.

APPARATUS FOR TESTING MINE-GASES.

SPECITFICATION forming part of Letters Patent No. 394,214, dated December 11, 1888.
Application filed October 21,1887, Serial No, 262,959, (No model.)

To all whom it may concern:

Be it known that I, THOMAS SHAW, of the
city and county of Phﬂadeh)lua and State of
Pennsylvania, have invented certain new and
useful Impl oved Apparatus for Testing Gases,
of which the following is a specification.

My invention relates generally, to the ap-
paratus for testing gases, substantially as set
iorth in my prior patent No. 359,102; and it
has for its object to provide means which may
be used in connection with the apparatus set
forth in said patent, whereby a positive five-
test may be obtained from the fire- damp or
other gases of mines, which in themselves
have a very low per cent. of inflammable gas
or are non-ignitible; and my invention con-
sists in plOVldm appamtm substantially as
hereinafter set forth, which may be used in
connection with the apparatus set forth in
nmy aforesaid patent, No. 359,102, whereby the
low or non-ignitible mixtures of gases com-
ing from the chambers, gangways, shafts, &e.,
of the mines may be ml\cd or Comnuno}ed
with any standard gas in such a manner t]mt
the mixture will become inflammable, and,
further, in arranging the apparatus so that
any desned per ('en’( of the gases from the
mines may be mixed with a certain per cent.
of the standard gas, and the explosive gunali-
ties of the mixture ascertained quickly and
without the use of skilled labor, wher ebv the
dangerous qualities of the gases in the mines
may he accurately detmm]ned

Referring to the accompanying drawings,
which form part of this specification, Flour
1is a vertical section of one form of appa-
Fig. 2 ig a
top plan of the same, partly in section. Fig.
3 is a side view of the gas-testing gun, sub-
stantially such as is des(‘rlbed in my patent
No. 859,102, Fi ig. 4 is a vertical section of a
valve device which is adapted to be used in
connection with my invention; and Fig. 5 is
a top plan view of the same, partly in sec-
tion.

A pump-cylinder, A, is mounted on a suit-
able base and provided with an ordinary pis-
ton, K, which is connected by a pitman, I, to
a Walkan-beam G, sultal)lv mounted. and
pivoted upon tho standards F, attached to
the base-piece. This pump-cylinder A is suit-

ably connected, as by a pipe, C, to a valve de~

vice, M, which is connected to a pipe, O, lead-
ing directly to that part of the mine from
which flows the gas to he tested, or when the
apparatus is provided with the valve device
(shown more particularly in Figs. £ and 5,) the
pipe O leads dirvectly to said valve, which is
provided with suitable conneections leading
to the different portions of the mine, in a
manner hereinafter set forth, so that the gas
from any one or more portions may he readily
tested.

Adjustably mounted upon suitable supports
or ways, as the rails T, is a pump-cylinder, B,
the piston L of which is connected by a pit-
man to the walking-beam G, and means are
provided whereby the pitman may be readily
attached to different points on the walking-
beam, as indicated in Fig. 1, and the pump-
eylinder may he adjusted on the rails or ways
T to correspond therewith. This pump-cyl-
inder is provided with a connecting-pipe, R,
leading to the valve device M, and from there
a pipe, N, leads to the gasometer or other re-
ceptacle of the standard gas which is to be
used in making the tests.

In this connection I would remark that I
preferably make use of pure hydrogen gas,
althoughitis evident that any other gas whieh,
when mixed with the gases from the mine,
will form an explosive or ignitible mixture
may be used as a standard.

The valve device M is duplex, and, as shown
in the drawings, consists of a case having two

-chambers, each with a bottom plate having an

ordinary ground face constituting a valve-
seat covered by an ordinary D-valve, there
being two ports to each valve, as clearly illus-
trated in the drawings, one of which ports, m,
is interposed between the pipe or connection
R and the pipe N, leading to the standard-gas
reservoir, and the other of which, m/, is inter-
posed in the pipe C, leading from the eylin-
der A to the valve device in the pipe O, lead-
ing to the mine or the different portions there-
of, as heveinafter set forth. The outlet-ports
m? of both these valve-chambers are connected
with the pipe P, leading to the testing appa-
ratus, as the gun Z of Fig. 3. The two slide-
valves of the duplex valve device are also
preferably connected to a single valve-rod, W,
so that they are operated.in unison, and this
valve-rod is provided with suitable connec-
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tions to be operated in unison with the move-
ments of the walking-beam, so that the prop-
erly-mixed gases will be expelled and foreed
into the testing apparatus at the proper pe-
riods of time with relation to the movements
of the pistons connected with the walking-
beam.

‘While various means may be used for thus
operating the valve, I have shown in the draw-
ings an arrangement whereby I effect this re-
sult, in which the valve-rod W is connected

at one end to a lever, X, to the other end of’

which is attached a connecting link-rod, Y,
which is also eonnected to the vibrating lever
This vibrating lever p’-is provided with
two projecting spring-arms, b’ ¢/, which ex-
tend into the path of a projecting pin or crank-
arm, ¢, which is secured to or rotates with the
disk E, fixed upon the revolving shaft D,which
is connected to or operated by any suifable
motive power. The arrangement of these
elastic arms or projections 0’ ¢’ is such that
the crank-pin «’ will impinge upon each of
them once at each rotation of the disk, and
the result is that the vibrating lever p” will be
forced to the right or_the left, as the case may
be, so as to shift the valves at the proper
time and in relation to the movements of the
walking-beam. The walking-beam is con-
nected by a pitman or crank-arm, V, to the
disk E, so that it is reciprocated at each revo-
lution of said disk, in a manner well under-
stood.

The arms or projection D’ ¢’ are preferably
made of elastic material,so that when the
crank-pin ¢’ comes in contact therewith they
will yield to a certain extentto prevent shocks

" to the apparatus, and it will be readily under-
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stood that as the erank-pin rotates it will
move the vibrating lever p’ to operate the
valves, when the crank-pin «’ will slip by the
spring projections b’ ¢’ and continue its rota-
tion.

‘When it is desired to use the apparatus in
connection with anumber of gangways, shafts,
chambers, or mines and to test the quality of
the fire-damp or other gas in each one, I pro-
vide a cut-off valve substantially like that
shown more particularly in Figs. 4 and 5, and
interpose it.-between the mine-chambers and
the pipe O. Thisvalve, as shown, consists of

“adisk, I, provided with a ground surface upon

its upper side for the support of the valve ¢’,
which valve is shown provided with a single
port or passage, 77, extending from the end of
the central pipe, O,to near the periphery of
the valve, so as to be set over one of the nu-
merous ports m? the pipes m! of which lead
to the various sections or portions of the mine.
The valve ¢’ is arranged to be rotated around
its axis by a spring-crank, f/; which is attached
to the axle ', which axle is connected to the
valve ¢’ by means of a centrally-arranged
hub or boss recessed to receive the lower end
of the axle 8/, which is secured thereto by a
key, as shown in Fig. 4. A spring, IV/,is ar-

-anged between a collar, &/, on the axle S’ and

a collar, ¢/, on a sleeve surrounding the axle,
in order to insure frictional contact of the
valve-face with the valve; and the stem 8’ is
journaled in a collar, 4, in the upper plate of
the valve supported upon the pillars d’.

The valve ¢’ is provided with a series of
ports, m?, around the periphery thercof, as in-
dicated in dotted lines in Fig. 5, and each one
of these ports may communiecate with a differ-
ent portion or section of the mine. Upon the
top of the valve-case is arranged a notched
rim, ¢/, the notches of . which eorrespond with
the ports m in the valve, and as the spring-
handle 7/ is rotated to move the valve ¢’ it is
evident that by placing the spring-handle f”
in any particular notch in the rim fthe pas-
sage or port of the valve will be so arranged
as to econnect the corresponding port m with
the central passage, O, of the valve.: '

Such being the preferred construction of
my device, its operation will be apparent,
and is as follows: The exhaust-ports m® being
connected with the various seetions of the
mine, when the cut-oft valve (shown in Iigs.
4 and 5) is used and it is desired to test for
fire-damp. or other gases in any one of those
sections, the handle f’is rotated until the
port 7 of the valve ¢’ connects the particular
exhaust-portm® with the pipe or passage O of
the valve. The passage through the valve
device M being now open, 80 as to connect the
pipes O and N, respectively, with the pipes C
and R, leading to the pump-chamber, the walk-
ing-beamis raised by hand or by rotating the
shaft D, to which it is connected in the manner
described, carrying with it the pistons Kand L

“of the pumps A and B.” This motion causes

a quantity of the gas from the particular
chamber of the mine connected through the
valve to enter the chamber of the eylinder A,
and at the same time a portion of the hydro-
gen or other gas is drawn from the reservoir
into the pump B. As soon as the walking-
beam reaches its elevated position, one of the
spring fingers or projections b’ ¢’ is operated
upon by the finger or crank-pin «’ to shift
the valves of the duplex valve device M, so
that the connection with-the pipes N and
O is closed and the pipes C and R find a
connection through the valves into the ex-
haust-pipe. At this moment, the pistons K
and L being depressed, the gas and fire-damp
are forced from the respective pumps B and
A through the valve and become commingled
or mixed in the pipe P, whence they passinto
the testing-gun Z, Fig. 3, the operation of
which has been fully described and illus-
trated in my prior patent before referred to.

Thenormal arrangement and proportions of
the pumps are such that the amount of hy-
drogen or other gas drawn into the cylinder
B is to the amount of fire-damp or other gas
drawn from the mine into the pump A as one
to ten, and of course when the gases are ex-
pelled from both these eylinders they become
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commingled and mixed in that proportion
and pass to the testing-pipe, where they are
subjected to the fire or other test.

It it is desired to vary the proportions of
hydrogen gas and the fire-damp or other gases
from the mines, it is only necessary to ad-
just the pump B on the ways or rails T and
connect the piston L. to the walking-beam G
in any one of the positions from1 to 9, as in-
dicated thereon, and then it will be seen that
when the pumps are operated and connected
as before described the proportions of hydro-
gen or other gas and the gases from the mines
will bear such a relation to each other as is
indicated on the seale of the walking-beam.

To more particularly illustrate this feature,
suppose the parts to be in the position shown
in Fig. 1, and the proportions of the pistons
being such that upon the upstroke of the

ralking-heam ten cubic inches of hydrogen
gas will be inftroduced into the cylinder of
pump B and one hundred cubic inches of fire-
damp or other gas from the mines will be in-
troduced into the cylinder of the pump A, it
is evident that upon the reverse stroke of the
walking-beam one hundred and ten cubic
inches of gas will pass through the valves M M’
and become mixed or commingled in the pipe
P, and*will give what is known as a “ten-per-
cent. mixture of gases,” which is highly explo-
sive and ignites with explosive effect, which
would be observed at the test-gun, showing
that the gas from the mine contained at least
one per cent of carbureted hydrogen. The
character of this fire-test is founded entirely
upon the fact that only certain per cents. of
gases mixed with air are ignitible and that cer-
tain definite per cents of mixture are explo-
sive. The first ecommences at six per cent.,
while the second commences at ten per cent.
The explosive gases are counted explosive

“when the speed of ignition is of high velocity,

giving violent results.

By my arrangement of adjusting the pump
B it will e readily seen that I can produce
any proportionate mixturve of fire-damp or
other gases and hydrogen gas by simply ad-
justing said pump, and this can be accom-
plished by unskilled labor, as the figures on
the walking-beam represent. the per cent, of
inflammable gas contained in the gases from
the mine.

When it is desired to test the gas from any
other channel or section of the mine, it is only
necessary to move the spring-lever 1/, so as to
bring the port or passage ’ over the orifice or
pipe m connected with the desired section,
and repeat the operations above set forth.

It may be remarked, generally, that the ob-
ject to be attained in testing mine-gases is to
ascertain the fact as to whether the gases in
the mine are inflammable or nof, and, further,
if they are inflammable, to what extent.

In my former patent I have deseribed an
apparatus for testing gases by ignition or non-
ignition,and it will be evident from the above
that the object of my invention is to provide

means for carrying out that system when the
gases to be tested are of such a low per cent.
that they are notof themselves explosive, and
this I accomplish by mixing with said gases a
certain definite proportion of hydrogen or
other gas and subjecting it to the fire-tests,
as before set forth.

While I have shown the particular form of
eas-tester illustrated in Iig. 3 and described
in my aforesaid patent, it will be evident that
my improvement may be used in connection
with different kinds of testers.

It will also be evident that the pump A may
be adjustable instead of the pump B, or that
both may be capable of adjustment and that
other means than those deseribed may be em-
ployed for varying the pumping action—as,
for instance, adjusting the crank-pins of a
crank-shaft by the rotation of which the pis-
tons of the pumps are actuated.

T do not limit myself to the particular form
of pump shown and described, as any skilled
mechanic could substitute pumps of a differ-
ent character with the same effect.

Without limiting myself fo the precise con-
struction and arrangement of parts shown, I
claim—

1. The combination, with a gas-tester, of
two pumps, one communicating with a cham-
ber containing the gases to be tested and the
other with a supply of standard gas, and
means for varying the pumping action to vary
the proportions of the gases forced to the
tester, substantially as set forth.

2. The combination, with a gas-testing ap-
paratus, of two supply-pumps connected there-
with and with a mine-chamber and standard-
gas supply, respectively, and adjustable de-
vices for varying the action of one of the
pumps, substantially as desecribed.

3. The combination, with a gas-testing ap-
paratus, of pumps communicating therewith,
and one with a mine-chamber and the other
with a standard-gas supply, both pistons con-
nected to a single walking-beam and one of
the pumps being adjustable in respect to said
beam, substantially as set forth.

4, The combination of a gas- tester, two
pumps communicating one with the standard-
gas supply and the other with a mine-cham-
ber, means for varying the pumping action, a
communieation between each pump and the
tester, and a valve in said communication,
substantially as set forth.

5. The combination, with a gas-tester, of
two pumps communicating therewith and
with a mine-chamber and a standard-gas sup-
ply, and a graduated walking-beam connected
to operate the piston of each pump, one of the
said pumps and its connections being adjust-
able in respect to said beam, substantially as
set forth.

6. The combination of a gas-tester, a pump
communicating therewith and with a suapply
of standard gas, another pump communicat-
ing with the tester and with a series of mine-
chambers, and a valve whereby either of said
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chambers may be put in communication with
the latter pump, substantially as deseribed.
7. The combination of the pumps A B, a
walking-beam, G, provided with a series of
5 connections for the rod of the pump B, asup-
port upon which the latter pump is adjust-
able, a valve device controlling the flow of

gases from the pumps connected with the
walking-beam to be operated thereby, and a
gas-tester, substantially as set forth.
THOMAS SHAW.
‘Witnesses:
CORA S. SHAW,
Wix. GARWOOD.




