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To all chom, it may concern: 
Be it known that I, CHARLEs T. HAAs, a 

citizen of the United States, and a resident 
of Tucumcari, in the county of Quay and 
State of New Mexico, have invented a cer 
tain new and useful Improvement in Ex 
plosion-Indicators for Internal-Combustion 
Engines, of which the following is a speci 
fication. 

0 

20 

25 

30 

35 

40 

45 

50 

55 

My present invention relates generally to 
indicators, and more particularly to indi 
cators utilized in connection. With automo 
bile and other engines, for indicating the 
explosions of each of the several cylinders 
of a multi-cylinder motor, my object being 
to provide an indicator with means for op 
erating the same under actuation of the ex 
haust 
whereby lack of full explosion of any of the 
several cylinders may be at once detected. 

It is of course obvious that various de 
fects of the several cylinders may bring 
about imperfect explosions, such as bad 
rings, bad pistons, lack of oil in the cylin 
der, or too much or not enough gas and 
proper air mixture for perfect combustion, 
lack of ignition, or improper ignition, and 
many other causes, all of which will be in 
cluded in the failure of full combustion to 
be detected instantly by the use of my im 
proved indicator. 
My invention will be better understood by 

reference to the following specific descrip 
tion thereof, reference being made therein 
to the accompanying drawing, forming a 
part of this specification, and in which 

Figure 1 is a side elevation, more or less 
diagrammatic, of an automobile motor con 
sisting of several cylinders. Fig. 2 is a 
face view of the indicator box. Fig. 3 is a 
detail side elevation, partly broken away 
and in section, of one of the exhaust pipe 
plugs. Fig. 4 is a similar view thereof, 
looking at right angles as compared to Fig. 
3, and Fig. 5 is a plan view of the plug 
shown in Figs. 3 and 4. 

Referring now to these figures, and more 
particularly to Fig. 1, it will be noted that 
in the motor shown, consisting of several 
cylinders A, A, A, and A', there appears 
the usual exhaust manifold B, connected to 
the several cylinders by exhaust pipes or 
special fittings B. In connection with a 
motor thus generally outlined, I propose to 
utilize an indicator consisting of a box C 
in which are several indicators C, one for 

gases from the several cylinders, 

each of the cylinders of the motor. These 
indicating members, as shown in Fig. 2, may 
be in the form of pointers, electrically actu 
ated when full explosions in each of the cyl 
inders of the motor occur, through a circuit. 
One common lead D extends from the box 
C through a battery D and is connected to 
the exhaust manifold at D* as shown in 
Fig. 1, or to one of the cylinders of the 
ele." 

Several individual leads D, one of which 
leads from each of the indicating members 
C', are extended to the several cylinders, 
one lead of course being for each cylinder, 
the number of which correspond, as above 
stated, to the numbers of the indicating 
members and the cylinders of the motor. 

. In the exhaust manifold B or in the ex 
haust pipe or special fitting B' leading from 
the cylinders of the motor are arranged 
devices, which upon full explosions in the 
cylinders, complete circuits through the sev 
eral indicating members and cause their ac 
tuation, these devices being subject directly 
to the influence of the exhaust gases. 

Each of the devices is in the nature of a 
plug E. Such as clearly shown in the detailed 
Figs. 3, 4, and 5 thereof, threaded either into 
the exhaust manifold or the exhaust pipe B 
as above stated, and provided with vertical 
apertures, the upper outer ends of which are 
closed by a stuffing box E, which forms a 
bearing for an actuating member in the 
form of a rod F, the inner end of which is 
extended beyond the inner end of the plug 
E. and is provided with an offset extremity 
F projecting into the exhaust pipe or the 
exhaust manifold as the case may be, and 
thus subject to the direct action of the ex 
haust gases, whereby upon each explosion 
the rod F is forced to rotate by the rush of 
the exhaust against the offset inner end F. 
The outer end of the rod F is bent angularly 
as indicated at F so as to provide a portion 
movable into contact with an upright con 
tact post G, mounted upon the plug E and 
insulated therefrom as at G'. 
The contact upright G has attached there 

to the end of its respective lead D9 from its 
respective indicating member C above men 
tioned, and the angular portion F at the 
outer end of the actuating rod F, is engaged 
by a spring H anchored upon the plug E. 
and normally tending to hold the angular 
upper end of the post out of engagement 
with the upright contact G. Thus in action 
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a full explosion of each of the cylinders will 
cause movement of the several actuating 
rods F, forcing the upper ends of the lat 
ter into contact with the upright G and clos 
ing the several circuits through the indicat 
ing members C, which latter are in this 
Way moved, indicating to the operator full 
eXplosions in the several cylinders. It is 
thus to be seen that upon failure of a full 
explosion in any cylinder, a pressure less 
than that required to overcome the tension 
of spling, H, will be exerted upon the actu 
ating rod E, and, assuming the spring. H 
to be of the proper strength, the upper 
angular end F of the particular actuat 
ing rod Will fail of contact, with the up 
right G. In this way lack of movement 
of the respective indicating member C 
will indicate at once to the operator that 
a particular cylinder is missing fire or im 
perfectly exploding. Knowing this, and 
knowing the particular cylinder which is 
thus defective, the operator is materially 
aided in the matter of correction or 'epaii'. 

claim :- 
1. The combination with an internal com 

bustion engine, including a plurality of cyl 
indel's each having an exhaust pipe pro 
vided with a capped opening, of a plug 
threaded into said opening, an operating 
member in the form of a rod journaled 
through the plug and having an angular 
outer end and an offset inner end, the latter 
Within the exhaust pipe and subject to the 
action of the exhaust gases, an upright car 
lied by, and having an insulated connection 
with, the outer end of the plug, a spring 
engaging the Outer angular end of the said 
operating member whereby to normally hold 
the same spaced from Said contact upright, 
a source of current, and an indicator in cir 
cuit with said source of current and with 
the contact upright, for the purpose de 
scribed. 

2. The combination with an internal com 
bustion engine including a plurality of cyl 
inders each having an exhaust pipe provided 
with a capped opening, of a plug threaded 
into said opening, an operating member in 
the form of a rod journaled through the 
plug and having an angular outer end and 
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an offset inner end, the latter extending 
within the exhaust pipe and subject to the 
action of the exhaust gases, an uplight car 
lied by, and having an insulated connection 
with the outer end of the plug, a Spring 
Secured to the plug and engaging the Outer 
end of said operating member whereby to 
normally hold the same spaced from said 
contact upright, a source of current, and an 
indicator having a plurality of indicating 
members corresponding in number to the 
cylinders of the engine, and each of which 
indicating members is in circuit with said 
source of current and with the contact up 
right of one of the cylinder plugs. 

3. The combination with an internal com 
bustion engine, including a plurality of cylin 
del's, each having an exhaust pipe, of an 
electrical indicator having an indicating 
member for each cylinder, a source of cur 
rent in circuit with said indicator and with 
the several exhaust pipes, spaced contact 
members adjacent each of the exhaust pipes, 
one of which is in circuit with its respective 
indicating member, and the other of which 
is movable into engagement with the first 
contact member and has a portion extended 
into the exhaust pipe and into the path of 
movement of the exhaust gases. 

4. The combination with an internal com 
bustion engine including a plurality of cyl 
inders each having an exhaust pipe, of an 
indicator including an indicating member for 
each cylinder, and means controlled by the 
volume of exhaust in each exhaust pipe for 
actuating the respective indicating member. 

5. The combination with an internal com 
bustion engine including a plurality of cyl 
inde's each having an exhaust pipe, of an 
indicator including an indicator member 
for each cylinder, and means controlled by 
the volume of exhaust in each exhaust pipe 
for actuating the respective indicating mem 
ber, said means including an operating mem 
ber for each cylinder, one end of which is 
extended into the exhaust pipe thereof and 
directly acted upon by the exhaust gases. 

CHARLEST. HAAS. 
Witnesses: 

W. C. AMELON, 
C. B. HAMILTON. 

Gopies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents. 
Washington, D.C.' 
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