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To all whom. it may concern.:
Be 1t known that I, Harvey C.

county of Brown md State of South Dakota, hme 1in-

vented certain new and useful Improvements in De-

vices for Testing Explosive-Engines, of Whlch the fol-

" lowing is a specification.

- This invention relates to e_}:plesive_engines, and has

- for 1ts object to provide means for determining the na-
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ture of the combustion within the power chamber ¢t
such engines by permitting the escape of a small por-
tion of the power fluid at a point mthm the mnge of
observation of the operator,

The condition of working of explosive engines having
but a single cylinder or power chamber may usually

- be determined by noting the noise produced by the

~exhaust of spent gases from the engine.

The odor of

- those gases, however, is commonly so obnoxious that it
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is frequently desirable to have them discharged from
the engine at a point where thoy cannot be readily ob-
served, and in explosive engines having a piurality of

- power (,ha,ml}ers and a common exhaust flue, no indi-

 cation can be had from the exhaust as to Whlch one, if
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14 gerves as a valve for the admlssmn and exhaust ports

any, of the chambers is working poc}rly or has fmled en-
tlrely |

The 1nvention (,ontemplates INEeans wmmummtmg
with the interior of the power chamber of explosive

engines whereby a portion of the power fluid from with-
‘in the chamber may be caused to exhaust within the
view of the observer and is exemplified in the structure

to be hereinater described and 111u5trated 1n the accom-
panying drawings, in which— | | |

Figure 1 is a central vertical section of an internal
combustion motor having a .testing appliance . con-

structed 1n accordance with the invention applied
thereto; Iig. 2 is a detail longitudinal section of the |

testing a,pplmnce shown in Fig. 1; and Fig. 3 isa pla,n
view of a motor of the form 111ustra,ted m Fig. 1, but
having a plurahty of power cylinders.

plosive fluids and having a reciprocating piston is illus-
trated in Figs. 1'and 2.of the drawings. As shown it

‘compriges a power cylinder 10, having an admission

port 11, an exhaust port 12, and an ignition device 13.

The plEtOIl is designated 14 and 18 connected by a, pit-

man 15 to the crank 16 of a power shaft 17 ]ournaled 1n
the walls of a crank chamber 18. . Preferably the’ piston

11 and 12, uncovering thein as it approaches the end of
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its out, stroke, and, in order to prevent the power fluid

entering thmugh the admmmou port 11 from sweep-

_ing across the interior of the power cylinder to the ex-
haust port 12, there 18 formed on the top of the plsttm a

baffle 19.

| 'JSTEP 2] (ﬂtlzen of'
the Ul{u ed Smes zmd a resident of Abetdeﬂn in the

"8 tapered valve seat.

A motor of the type adapted to be é.,ctuated oy ex-

' as compared with the exhaust port 12, leads out of the

wall of the power cylinder preferably nearits lowerend,

the port opening 20%, through which it communicates -
with the interior of the cylinder, being then only un- -

covered by the piston when the latter is near the end of
its outstroke. Asshown, a check-valve 21 i is provided
in the duct 20 for preventing the entrance of air through
the duct to the interior of the power cylinder.
prises a housing 22 having & threaded connection with

- the walls of the duct at 23 and 24, and having its interior

crosed by a diaphragn 25 which is apertured, as indi-
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It com- |

cated.at 26, to provide a passage through the valve and

rests on this seat to close the passage through the valve,
but may be opened by pressure in the duct in front of

~the valve, its stem 28 being guided. to insure registra-

tion with the aperture 26 by 2 thread ed nipple .»39 in‘the
wall of the housing 22,

A valve plunger 27 normally
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A spring-closed manually-opened valve 30 controls

thc, passage of gases outwardly through the duct 20
and 1s preferably placed beyond the check-valve 21.
As shown it comprises a valve housing 31, having a
threaded connection with the walls of the'dut:t at 32
and 33, and having its interior crossed by a diaphragin

34 which is apertured, as indicated at 35, to provide

o valve seat. A valve plunger 36, preferably having

‘2 tapered head to fit the aperture 35, provides a closure
for the valve, its stem 37 exte,ndmg upwardly through
a threaded nipple 38 in the wall of the valve housing

31. Itisnormally held to its seat by a spring 39 coiled

| about 1ts stem and reacting between the face of the

nipple 38 and a shoulder 40 formed on the stem, this

| housing bemg, in the particular form of construction

Jllustrated in the dmwmﬂq the under face of a orip-
piece 41. |

The end of the duct 20 18 open to the .mnoaphere, as
indicated at 42, in order to permit the escapeof a por-

~tion of the power fluid from she cylinder 10 when the
| valve 30 is opened, and preferably the end of the duct
takes the form of a T 43 hzwmg one of 1ts ends closed:

by a nipple 44, the opemng 42 bemg at the ﬂpposlte

: end of the T.

79

80

89

90

95

In Tig. 3 of the drawings there'la ahown an explﬂswe |

engine having a plurality of power cylinders 46, all of
“which exhaust into a common flue 47. For an engine
of this form an 111depe11dent duct 20, having valves 21
and 30, is preferably provided for each of the ¢ylinders
46, the T 43 bemg, ag shown, common to all of the ducis

20 and having & dawnwardly turned end 49.
The dewce will ordinarily be used in connection with

. motor ca,rrlageﬂ the power cylinders 10 or 46 bemg
placed in the customary position on the, carriage

frame, not shown. FEach of the ducts 20 will then
preferably lead to a convenient pbsltmn in front of the
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A duct 20, whwh mll uﬂually be of small dlameter 1 d.river 8 ﬂeat in order that the gnp 41" of each of the 110
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valves 30 may be readily accessible snd {he discharge

opening 42 may be within the. driver’s observation.

Any one of the power cylinders 10 or 46 of -the ‘engine :
may be tested by -opening the valve 30 of the corre-
gsponding duct 20, a -small ‘portion of the explosive’

charge within the cylinder being thus allowed to es-

cape through -the opening 42 and the violence -of the
-explosive within the cylinder being ascertained from
the noise.of the discharge. The chedk:vilve 21 pre-

vents the power cylinder from taking a portion of its

dhiarge Throuph the duet 20 Wheh the valve 30'is open.

In oter ‘that pressure ‘within ‘the ‘power cylinter

-8nd ‘the ditet 20'in frotit of ‘the valve 80 may not‘tent
‘to close’this valve when it 'has‘been opened ‘for use, a
-flat “seat, 48 ‘is “preferably ‘formed ‘on 'the intefior of

. fht; ‘wall:of ‘the vdlve caging 31 ‘inimedidtély ‘below

- valvedtem 37'the vdlve 'pliihger 36 may ‘be easily “re-
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the ‘vilve plingsr 36. "By ‘pressure “dppliet ‘to ‘the

indvetl “from ‘its ‘séat ‘in ‘the ‘diaphragm 34 ‘Whenever
the Pressure within ‘the ‘power ‘eylinter 110 ‘is ‘réleaset

bythe opeéning of the exhiatist pott 'I2, wnid if the vdlve
‘plinger36'is then foreell cotiuplétely Howh apairist:the
‘8edt 48, "there will ‘be ‘o’ Hanger- of ‘its ‘béing acéiden-

tdlly ‘closed by ‘the 'mext mcrédse of "préssirre ‘in “the

26 power cylinder. |

T cldim-— _ | |
1. 'In“combination, 'a ¢ylinder for-explosive engines hav-

ing admission and exhaust ports, an ignitién device adja-
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‘cént one ‘end of the {:ﬂinﬁér, a ‘piston within ti:le_' cyi-fl]éiei‘
movable toward and away from the ignition device, a duct
leading out of -the cylinder, the mouth of the duct being

‘ancovéred by‘the :piston adjacent the end of its outstroke,
‘and a manually controiled valve in the duct. |
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2. -In-combination, -a cylinder for - explosive engines hav- ._'

ing admission and exhaust ports, an ignition device adja-

-cent one end of the cylinder, a piston within the cylinder
| 'movable:tdward. and away from the ignition device, a duct
leading -out of the cylinder, the mouth of the duct being
‘uncovered ‘by ‘the piston adjacent the end of its outstroke,
| 'a ‘Check-valve yielding to pressure within the cylinder

closing the duct, and a spring-closed manually opened
valve In the duct beyond the check valve. -
‘3. In-combindtion, a cylinder for explosive engines ‘hav-

ing admission ‘and exhaust ports, &n ignition device adja-

~tent one ‘end-of ‘the cylinder,-a piston within the eylinder

movable foward and away from the ignition device, the
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exhaust. port of the cylinder being uncovered by the piston

‘adjaceént the end 6f Its outstroke, and a wuct leading out of
the cylinder, the mouth of the duct ‘being in the wall of

the cylinder :remote ‘from the ignition  device and being
uncoveéred by the.piston during its outstroke before the un-
covering of .the exhaust port.

4. In an Internal combustion engine, in combination,'a |
power ¢ylinder, ‘& vent "leading therefrom, an automatic

oitwdrdly-opening ‘valve and a _:manually-controlleﬂ in-
wardly-opening valve in the vent passage, for the purpose
specified. | -

. HARVEY C. ESTEP.

. ‘Witnesses :

‘H. ‘8. Dopgx,
‘W.:H. FULLER.
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