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1o all whom it may concern:

Be it known that I, JOEN D. BOWMAN, of
Altoona, county of Blair, State of Pennsylva-
nia,-have invented a new and useful Com-
bined Safety-Valve and Indicator for Carbu-

reting Systems, of which the following is a

true and exact description, reference being
had to the accompanying drawings, which
form a part of this specification.

My invention resembles the indicator de-
scribed in Charles I3.- Dudley’s patent, No.
375,054, dated December 20, 1887, 1n depend-
ing for its operation upon the fact that gases
in passing through conduits witl,if a thin per-
forated diaphragm is placed 1n the conduit,
decrease in pressure on the side of the dia-
phragm to which they pass 1n a degree de-
pendent on the rapidity of flow. My im-
proved device is also intended for use under
similar condifions to that of Dudley, and
should be used with gas or air of substantially
uniform pressure and varying velocity.

The chief feature of my invention consists
in combining with a gas-conduit, first, a dia-
phragm closing said conduit with the excep-
tion of a small orifice in the diaphragm, and,
second, a U-tube secured to the conduit on
the side of the diaphragm to which the gas
flows and extending down from 1t, so as to
contain mercury in its bend, said tube being
open to the atmosphere at its other end. The
pressure on the other side of the diaphragm
being substantially constant, the varying
pressure on the side to which the U-tube is
attached will evidently cause the mercury to
fall in one arm of the U and rise in the other
open end to a degree dependent on the vary-
ing pressure incident to the varying rate of
flow in the conduit. By noting the position
of the mercury the same observations may be
made as in Dudley’s patent aforesaid, and my
device serves the additional function of a
safety-valve, for by making the mercury col-
umn of proper height the air or gas will es-
cape from the U-tube whenever it exceeds a
regulated pressure, bubbling through the mer-
cury, which it forces into the free leg of the
U, and escaping into the air.

Other details of my invention are also
shown, and will be described, and specifically
pointed out in the claims.

+

| which illustrate an indicator embodying my

invention, Figure 118 a front elevation of my
improved device; Ifig. 2, a side elevation
thereof; Fig. 3, a pl:-:m view thereof; Kig. 4,
an enlarged view of the device for holding
the perforated diaphragm in the air-conduit;
Fig. 5, an enlarged front view of the sight-
holes of the indicator, and Fig. 6 a central
cross-section of said sight-holes.

A indicates a pipe-section united at IX" to a
conduit leading from an air or gas reservoir.
(Not shown.) _

a is a T uniting pipe-sections A, H, and B.

I3 is a pipe extending downward from the
T a, and connected at its bottom with the
pipes Cand K.

C is a pipe forming one leg of a U, made
up of pipes C and K, as shown the pipe K be-
ing conneeted with the ﬂ‘a%-eondmt as shown,
on the side of the mterposed dlaphrau'm 1;0
which the gas is flowing. At the top of pipe
C is secured what I will call the “ blow-off
chamber” D, consisting of an enlarged cham-
ber, preferably having secured in it devices
for preventing an ascending current of air
from carrying with it through the blow-oit
chamber particles of mercury or other liguid.

I have indicated in dotted lines an inverted
cup D/, situated in chamber D, so that its
mouth will extend over the top of pipe C
and prevent the air from rushing through
chamber D in a straight line. Thl‘_; dewce |
consider of ebpecml value in the blow-off
chamber, and it may be used either alone or
in connection with other devices to coact with
it in preventing the escape of mercury. At
the top of the blow-off chamber D an open-
ing d’ is made, in which is secured a pipe L,
open to the ﬂtlﬂO%phOle

D?is an outflow-holein the side of blow-oft
chamber D for the purpose of showing when
mercury enough has been put in the instru-
ment.

J isa T uniting pipe E with the pipesIl and
KK of the conduit. II is the pipe uniting the
T’s ¢ and J, and K the pipe leading from the
T J to the carburetor (not shown) or other
point of use.

Ir and G are sight-holes situated at regu-
lated points in the pipe E, and constructed
as shown in Figs. 5§ and 6. These sight-holes

Reference being now had to the drawings, | consist of sections ’7 into which the sections
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of pipe E screw. These sections7 haveholes 5
and 6 formed in them, the one above the other,
entering a recess 1, at the end of which a
glass plate 3is secured by means of a recessed
Imt 2, atight joint being formed between the
olass and the end of the sectional casting 7
by means of a washer 4. '
i/ indicates a thin perforated diaphragm
held in position between a shoulder /2 of pipe-

section I and a perforated plug £, serewing
into the end of pipe-section II, as shown in

Fig. 4.

k’ ke, k3, and %t indicate bolts by Wthh the’

dewee 18 secured in place.
In practice, before pressure is admitted, the

U formed by the pipes E and Cis filled, as is

also a portion of pipe B, with mercury to a
level somewhat above that of the sight-hole
(G—as, for instance, that of overflow-hole D,

The operation of my device is as follows:
The air or gas coming from the reservoir con-
nected with pipe K’ passes through pipe A,

‘the T -section a, pipe-section H, the dlaphmwm
W/, the T J, and the pipe K to the carburetor

or other pomt of use. The U, made up of
pipes K and C,1s connected with this 2as-Con-
duit on the exit side of the diaphragm, the

- other side of the U being open to the blow-off
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- 80 as to enable the height of the mercury

dition of the carburetorc

~chamber and atmosphere, and the pressure on

the mercury in pipe E will be greater than that
on the mercury in pipe C, the difference in
pressure being a function of the speed with
which the gases are passing through the main
conduitand the diaphragm /. Asisexplained
1n the patentto Dudley aforesaid, the quantity

of air which 1t 18 necessary to pass through a

carburetor varies with the amount of carbu-
reting material contained in it, much less be-
Ing required when the carburetor is freshly

charged with hydrocarbon fluid than when it

1s partly exhausted, and the quantity of air
required as the saturation of the carburetor
diminishes is greater. In thisway the differ-
ence in pressure on the two surfaces of the
mercury in the U varies with the saturation of
the carburetor, and by observing the helﬂht of
the column of mercury in the pipe E the con-

certained with sufficient accuracy for practical
purposes. Thesight-holes F and G are placed

column in pipe E to be observed at critical

points, and as they are very strong and not

- liable to be broken they are preferable to a
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continuous tube of glass, although such a
tube could be substituted for them,if desired.
The pipe C is secured to thepipes B and K in

can at all times be as-

406,990

such a way that the opening at the bottom of

pipe I3 shall be at the point where the column
of mercury in it is depressed to what I may

call the “danger-point,” this point being that
which the mercury column would reach when
the quantity of air passing through the con-
cluit and the pressure of this air were greater
than the carburetor is intended to operate
with. When the mercury is depressed at
this point, the air will escape from pipe
b into.the pipe C and pass upward through

| it into the blow-off chamber D, and after pass-

ing through this chamber it eséapes through
the pipe L to the atmosphere. This is a
safety device, and by its use on the entrance
side of the diaphragm I prevent high-press-
ure gas from passing through the diaphragm
In suﬂiuent quanftity to sensmly alter the

pressure at the carburetor or other point of
use.

The pipe B forms no part of my indi-
caling device proper.
Havmﬂ' now described my mvenmon, what

I claim as new, and desire tosecure by Letters

Patent, 15—
1. In combination with a oas-conduit,
perforated diaphragm inter posed in the ba,me,

an 1ndicator consisting of a U-tube adapted

to contain mercury, lmvmﬂ* one leg connected

with and leading down f1 om. the conduit on
‘the exit side of the diaphragm, and a blow-off
chamber secured on the top of the other leg,
substantially as and forthe purpose specified.

2. In combination with a gas-conduit, a
perforated diaphragm inter poqed inthe same,
an indicator consistin g of a U-tube adapted
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to contaln mercury, havingone leg connected

with and leading down from the conduit on

the exit side of the diaphragm, a blow-off g5

chamber secured on the top of the other leg,
and an inverted cup sustained in the blow-
off chamber over the mouth of the open leg

of the U-pipe, Subsmntmlly as and for the

purpose specified.
3. In combination with a oas-conduit, a
perforated diaphragm inter posed in the same,

a U-tube adapted tocontain mercury,having.

one leg connected with and leading from the
conduit on the exit side of the dlaphmcrm
and the other legopen to the atmosphere, and
a pipe connected to the conduit on the en-
trance side of the diaphragm and totheopen
leg of the U-pipe above ils bottom, substan-

tmlly as a,nd for the purpose speclﬁed
JOHN D. BOWMAN

Withesses:
K. M. PROSSER
R. A. FRAKER.
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