PATENTED JULY 30, 1907.

No. 861,763,

L. PASCHALL.
EXPLOSIVE ENGINE.
APPLICATION FILED APR.8, 1905.

5 SEEETS—SHEET 1,

S

Jnventor

A, "ﬁ'ﬂ:ﬁﬂ'ﬂ.ﬁ*‘-’.ﬁ'ﬁ?ﬂ PSP e 2 e rn M

| ,Egiz 70E Pdaokalé,

%4

9
< | L, | y
D or >
67 7 g
>
o AN p .m#
%&N_ m o
_ W & i |
“ LZ
..... == | o
(4424 /
ZC ——— z
6L O —
- N\ v N . =
m.\ JV.' =
74
02", ¥,
o2y \
o
er

e — e py—— e —

-y —
Rz AT
ArrrFirs

. 3]

h.... N- N ?“rﬁ‘r.lrlr "

m i nvﬂmmﬂmm 7
Y 4

RS x-n.xun:\ttﬁttt.ﬁn.xm“xxxmxxﬁn.\t“u

S Ritnesses

- 4

ﬂttn’&naij

Ll




No. 861,763, ; - PATENTED JULY 30, 1907.
L. PASCHALL.
EXPLOSIVE ENGINE.

APPLIOATION FILED APR. 8, 1609,

5 SHEETS—SHEET 2,

I 27 R | | ’ e =
k@: Jr | &9 |-~ - 'é = — == :
S . — %
8
/

1 5, B N=
- N A5, @ 21 g2 =

BRI
S
-
>
EE
-
©
S
N
N
b

l.
|

;6
\

Yt b i___:____ \3;

‘l
AW

7 —
L=
AN .

hlt

&
\r |
1 1||.

l__
\4
k
7
7
i

N\

S

N
T —

l'//'

% = — sz
AZ— i _ 7.2
~— 1 = X

-

L gl
— e
el A —————

" drarventor

& = > | ',@;zizefmé

ARitnesses

%ﬂ W M - | . Y3 L _ | | |
W m | - | “ Iﬂttm.:-ﬂe-q




—

Forced oil supply.

‘No. 861,763, ~ PATENTED JULY 30, 1907,
L. PASCHALL. o

EXPLOSIVE ENGINE.
APPLICATION FILED APE.8, 1005,

5 SEEETS—SHEET 3.

My
",

* \*\. MHHH-.._-"H;H ———— —
R | 203
00 f:lg ZOZ

202
/

' L /9

g , 0
: 1y
y . i . .'.1.,-.:;. . .
i— S m a7
_ N
: S {
1 .“!ﬂ
~ N : ~
N
N
> ;
: Wl
R R
.~\
— -. ~u D |y
I .’q,.:.
D5 Sl
| N
- g | LHE
. - IS
]
Al %>
i 111k
S
)
' tl ! .ﬁ
_ flltt
by | ' il f 5
AL sy

A

OO

7/ | Jdosventor
Witmesses Q P
* : _ s [ _ - i ,!. 11 | f . \ .
-- o Hltler ' 06 S
@ﬁvau«c . . . <} | - qtm“““i



No. 861,763, PATENTED JULY 80, 1907.

L. PASCHALL.

EXPLOSIVE ENGINE,
APPLIOATION FILED APR,8, 1005,

5 SEHEETS—SHEET 4.

709 - ' ~ |
| Jﬁd 15‘3
’“: ul‘ l 220 277 | |
!| il '
4r E LLZ6_ {y
i St ~z227
95 | — | L =
- 70 3
=7 N~ 207
| | E| B = g
/ 111 hﬁ ] 73
| I | | )
adl) = 3 . (%6@5'; 7 |
S2—+— l. e
35 L 50
= 27z B
T I, = o
| 7 L0
I pfig ] ?_5 Qﬁ
1.: *
Jsrventoz
- Lyrare PMW%

ARiinesses | | | . | .
it el S22 SN IO
\j‘w W - . . Clttorney



" No. 861,763, -  PATENTED JULY 30, 1907.
o 1. PASCHALL
PXPLOSIVE ENGINE.

 APPLICATION FILED APR.8, 1005,

5 SHEETS—SHEET 5,

g,
=7
S7

O

3 i
N
=— U
‘ 77777 .
| : = - iﬁi
s O PGS

s
O

 F
yd
57
69
Vs )

- drtventor

7 ymé Pascleal




UNITED STATE S PATENT OFFIOE

LYNNE PASOHALL OF SPRINGFIELD OHIO, ASSIGNOR TO PATRICK J. SHO UVLI"\T OF
| SPRINGFIELD OHIO

EXPLOSIVE-ENGINE_;.

No. 861,763, .

o -Speciﬁcatio;f of Letters ;I?a.tent.
. - Application filed April 8, 1906, Serial No. 254,437.

Patented July 30, 1907.

To all whom it may cancem

- Be it known that I, LYNNE PAS(‘HALL a citizen of-
the United States, resldmg at Springfield,

in the
county of Clark and State of Ohio, have invented. cer-

tain new and useful Improvements in Explosive-En-

. _nges, of which the following is a specification, refer-

10

15

pressed.

ence being had therein to the accompanying drawings.
- This invention relates to exploswe engineg, and has

for its object to provide an engine of the explosive type
in which crude-oil can be used, either alone or in con- |

nection with -gas, as a fuel. More specifically, the

invention relates to that class of oil engines in which |

the oil is sprayed into a retort connected with the cylin-
der by a contracted passageway, the heat of the retort
acting to ignite the explosive mixture when COIm-

tures which I will now proceed to describe and Wﬂl

~ then particularly pomt out in the elaims.

20
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~ In the accompanying drawings, Figure 1 is a side

elevation of a‘structure embodying my invention in

one form, the hood being shown i ini central vertical sec-

'tion; Fig. 2 is a detail plan. view of the hood and a

portion of the retort to which it is applied; Fig. 3 is a
central vertical section, taken Iongltud_ma,lly through
the retort, hood and cylinder end, the plane of section

being diverted diagonally-through the lower portion of -
‘the inner section of the retort so as to show the sprayer;
Fig. 4 ir a transverse settional view through the inner |

section of the retort, taken on the line ¢ ¢ of Fig. 3 and
looking in the direction of the arrows; Fig. b is a side
elevation of the pump and its aasocm_,tedrmechamsm

and s'upporting bracket, the cam shait being shown in

section; Fig. 6 is a front elevation of the same, with the

cam shaft omitted; Fig. 7 is an enlarged detail séctional -

view, taken on the line z z of F1g 9 and looking in the
direction of .the arrows; Fig.<8 is a front elevation of

the pump, detached, the body thereof being in section

. upon the line y y of Fig. 9 and looking in the direction

40

45

50

of the arrows; Fig. 9 is a sectional view of the oil relief |

or safety device, the plane of section corresponding to
that of Fig. 8; and Fig. 10 is a detail sectional view,

. taken on the hne 2z of Fig. 9 and laokmg in the direc-

tion of the arrows. : -
In the said drawings, I have shown my u:nprove-

ments as applied to a well known type of exploswe
erigine, operatmn' on the four-cycle principle, the same

comprising a base 1 on which is mounted a cylinder 2,

water-jacketed 'in the usual manner. The _cylmder

head 3 is provided with an aperture or passage 4 of

relatively smal] diameter, whereby the interior of the
cylinder is placed in constanily open communication
with the interior of the retort 5. The retort is con-

structed of two sections, 6 and 7, of which the section |
.6 : lying immediately adjacent to the cylil_lder'_' head, is

The Invention consists 1n certain novel .fea-

| provided with an internal space 8 to receive the water

which forms a water-jacket therefor, the same being
supplied by an inlet pipe 9 and casried off by an outlet
pipe 10. The outermost section .7 of the rétort is. not
water-jacketed, and is secured to section 6 by means
of stud bolts 11. These bolts have their inner ends

| threaded into the-cylinder head 3, and extend out

55 -

.

through sleeves 12 in the retort section 6, and through

2 ﬂange 13 on the section 7, beyond which flange they

project, their projecting ends being threaded to receive
nuts. 14, by means of which the two sections of the
retort are clamped to each other and to the cylmder
head. A gasket 15 is preferably interposed between the
meeting faces of the sections 6 and 7. The section 6 is

| additionally secured to the cylinder head by means
70

of screw bolts 16, which hold it tightly in position
against the cy]mder head when the nuts 14 are loosened,

| thereby preventing any escape of water from the water-

jacket space of the cylmder head through the care

“openings 17 formed therein.

The Water-]acketmg of the inner aectmn of the re-
tort serves to keep down its temperature and prevent
premature firing of the charge. The outer gection 7
13 heated to a relatively high temperature, so as to
effect the ignition of the charge when the mixture in

| said outer portion has received the préper qu&nﬁty of
| air during compression. To maintain the temperature

of the outer section 7, the same 15 inclosed in a hood 18,

top,-one side being closed by the body of the retort, over
which the hood fits. In practice, the open side of the

65

75

80

which is open at the bottom and closed at the sides and |

85

hood fits over the ﬁsmge 13, and-18 secured in pOElt-lOllI"- _

by set.screws 19, passing through the hood on each side

thereof and engaging recesses 20 in the flange. Thie

hood serves to retain the heat of the section 7 and pre-' |

vent its cooling by radiation to too low a, temperature.

Provision is also made, however, for preventing over-
heating of the outer section of the retort, by means of

90

an opening in the top of the hood, controlled by a “

damper, so that, by opening said damper more or.less,

a greater or Tess quantity of air may be permitted to
pass up through the hood and thus reduce the tempera-
ture to the desired extent.

' The opening is indicated
at 21, and is provided with the usual fixed slotted plate

22, upon which is pivoted a correspondingly slotted

plate 23, which may be so turned as-to cause its aper-
tures to régister more or less with those of the fixed

plate 22. - This dampered aperture is also of utility in

100

connection with the starting of the engine, which is -_

effected by heating the outer end of the retort by means

of a suitable lamp or torch. By opening the damper,

105

the retort may be readily heated by placing the torch

below it without removing the hood, since the draft

passage thus formed avoids the necessity. of Buch re-
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moval. When removal of the hood is necessary, how-
ever, 1t 1s readily cffected by simply loosening the
two set screws 19, Similarly, access may be readily

“had to the interior of the retort when necessary either

for the inspection or cleaning out of the same, by re-

. moving the nuts 14.and shppmfr the section 7 oft of the
‘stud bolts 11. | |

The o1l 18 Injected into the retort through a sprayer,

" by means of which the 0il'; 1s delivered into the interior

of the retort in the form of a fine spray, so as to be more
readily vaporized by the heat thereof. The sprayer
is indicated as a- whole by the reference numeral 24,

and 1t is inserted in a sleeve-like recess 25, formed -

to receive the same in the Water-]:-],( keted portion of
the retort, so that the sprayer is surrounded by the

Water—-]acket of the retort and overheating of the sprayer
and the oil therein 1s prevented.

_The sprayer 1s ar-
ranged in an inclined position relatively to the longi-
tudinal axis of the retort, being so placed that its dis-
charge 1s directed toward and into the -outer section 7
of the retort, and preferably toward the top thereof,
which is the hottest part. DBy reason of this arrange-

‘ment, while the sprayer is cooled by the water-jacket

of one section of theretort, the spray of oil 1s delivered
into the other or hottest section in such.a way as to be
more promptly Va,porlzed

The retort is provided in its under side with an open-

ing 26, preferably formed through the outer section 7 of
the retort, from which opening a pipe 27 extends down-
ward, E"le pipe being provided with a valve 28. This
prowdes a means for draining the interior of the retort

- 1n case of any accumulation of unconsumed residuum

35

40

45

therein, as well as a means for determining whether
such remduum cxists. |
Referring now to the sprayer, it is, as herembefore
stated, inserted in a recess 26 formed to receive it in
the ]acketed portion of the retort.
erably circular in cross section, and the sprayer has a
correspondingly shaped cylindrical hody 29 to fit said

recess, and a flanged head 30, to receive the screw bolts

31 by mecans of which it is secured in position. The

“removal of these screw bolts permits the entire sprayer
to be readlly withdrawn from its rocess for msped:mn or
- repaitr. - A

A suitable sleeve or mpple 52 is secured to the outer
end of the vaporizer 24 in any suitable manner, and to-

_ this sleeve 52 there is brazed, or otherwise connected,

50

the discharge end of a pipe or conduit 54, prtlferably of
brass, connected at its other end to the 011 pump. |

As already stated, oil is supplied to the sprayer by a
pump, and said pump and its associated mechanisms

‘arc mounted upon a bracket 55, secured to the base 1 at
- one side thereof.

56 indicates the barrel or cylinder of

- the pump, which is provided with lateral flanges 57, by

55

60

66

at the lower end thereof.

means of which 1t 18 bolted to the face of the bracket Db

The bore of the pump cylin-
der preferably extends entlrcly through the same, be-

‘ing closed at its lower end by a screw plug 58, while the

upper end is provided with a stuffing box, the gland 59
of which has a cover 60 which is threaded onto the
upper end of the pump cylinder. At the lower end of

said cylinder there is provided on one side a lateral ¢éx-
tension 61, in which is formed the inlet valve chamber.
62, closed at the top by a screw plug 63 having the full

width of the chamber. A connection 64 to the oil sup-

Said recess is prei-

\

valve seat 74 to receive the ball valve 75.

861,763

ply commﬁnicates with the inlet 62 through a_paséage
65 provided with a valve seat 66 to receive a ball valve
67.. Omn the other side of its lower end the pump cylin-

der is provided with an extension 68, having an outlet |

valve chamber 69, closed at its top by a screw plug 70 of
the full width- of the chamber.
tends from the valve chamber 62 to the lower end of the

pump cylinder, and an outlet port 72 extends from the
lower end of the pump to the outlet valve chamber, 69,

communicating therewith by a passage 73, having a
The outlet
valve chamber 69 communicates with the supply pipe

54 through a threaded opening 76 in the manner herein-
after described. The pump plunger consists of a cylin-
drical rod or bar 77, of equal diameter throughout its

An iniet port 71 ¢x-

70

79"

80

lerigth, fitting the interior of the cylinder and extend-

ing up through and beyond the stuffing ‘box to a point
where its upper end 1s in operative relations with its
actuating mechanism. This upward extension of the
pump plunger passes through and is guided by sep-
arated lugs 78 and 79 on the bracket.55. Below the up-
per lug 79 the plunger is provided with a collar 89 sc-
cured thereon, and a spring 81 is coiled around the

' plunger between said collar and the lower guiding lug

78, said spring holding the plunger normally at its up-

ward limit of motion, which is determmod_by the collar

89

90

80. The lug 78 1s located at a distance above the body '
of the pump sufficient to permit the cover 60 of the

stuffing box to be'unscrewed and lifted up so asto give

access to the box for repacking it when necessary with-
outf requiring the removal of either eylinder or plunger.

It will be scen that the pump just described is simple

and inexpensive in construction and readily accessible

‘as to all of its parts forinspection, cleaning or repairs.

Provision is made to prevent injury to the oil supply

pipe or conduit 54 and spravyer, in casc of accidental
. 1 :

95

100

stoppage or obstruction of those parts, by means of a re-

lease or safety valve connected to the pump and oper-

ating to divert the oil from the pipe 64 and return.it to
the source of supply.in case the oil delivered from the

~pump meets more than a predetermined resistance.

105

This relief device comprises a tube 82, threaded at one

cnd, as indicated at 83, to enter the outlet aperture 76

~of the pump, its other end being externally threaded to

receive the sleeve nut 84 of a flange union, the sleeve 85

110

of which 1s brazed or otherwise connected to the receiv-

ing cnd of the pipe 54.
right angles therewith is a second tube 86, communi-
cating with the passage through the tube 82 by means
of a ncedle or tapering valve-seat 87. A correspond-

ingly tapering or needle valve 88 is mounted in the

tube 86, being held to its scat by a spring 89, coiled
around its stem 90 and bearing at Hs lower end against

the back of the valve 88, while its upper end bears
against a bushing 91, which is vertically adjustable in-

the tube 86. I hfwe shown thL bushing as being
adapted to be socured in position ‘after adjustment by a
set screw 92. The valve stem 90, where. it passcs

Connected to the tube 82 at

‘115 .

120

through the bushing, which guides it, is flattened or

otherwise so formed as to permit the passage of the oil,
A pipe 93 is connected to the upper end of the tube 86
and leads back to the oil tank or other source of supply.
It will be seen that the spring 89 may he ;ul]uqtvd by
means of the bushing 91, so as to hold the valve 88
to its seat against the normal pressure of the oil deliv:

130
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ered by the pump, the adjustment of said spring being
such that when a predctermined pressure is exceeded,
the oil will be diverted through the relief valve and
pipe 93 back to the tank, thus preventing m]ury to the
pipc 54 or sprayer.

The amount of oil deln ered to the retort is automat-
1cally controlled by means of a governor through mech-
anism which varies the length of stroke.of the pump
plunger to conform to the conditions to be met. The
engine is provided with the usual side or cam shaft 94,

. driven from the engine shaft and operating the valves

and governor in any suitable way. Upon the shaft 94

there Is secured a cam 95, which operates the pump |

plunger through the medium of an intervening lever
96. This lever 1s pivoted at 1ts inner end between
lugs 97 on the bracket 55 above the lug 79, and extends

~ thence outward in the path of the cam 95 and above

20

the upper end of the plunger 77, its outer end terminat-

ing in a handle portion 98, by means of which 1t may |
- The lever

he operated by hand in starting the engine.
96 15 provided with an antifriction roller 99 with which
the cam 95 engages, said. antifriction roller being

- mounted to rotate in g recess 100, formed in the body

- of the lever and adapted to be filled with oil, so that the.

antifriction roller runs in an oil bath. Above the plun-
ger 77 the-lever 96 is provided with a tappet 101, pref-
erably in the form of a screw extending up through a

threaded aperture in the lever and provided with a

milled head 102, by means of which it may be readily
adjusted by hand, and having a lock nut 103 to secure
it in position ‘after adjustment.
upon the upper end of the plunger 77, and depresses
said plunger against the action of the spring 81 when

~ the lever 96 is depressed by reason of the contact of the

35

cam 95 with the roller 99. It will be seen that the
stroke of ‘the pump may be primarily rl,d,]usbed by
means of the tappet 101, which will pm]ect the roller
99 more or less into the path of the_‘ cam 95, and thus give
the pump a longer or a shorter stroke. This adjustment
may he readily effected while the engine is in opera-

“tion, the lever 96 being depressed out of the path of the

cam, 1f necessary, by grasping 1ts handle portion 98.
The tappet 101 is provided with a pin 104, passing -
through its upper end ahove the lever 96 and serving
to prevent the tappet from moving down far enough, -

- ‘LCCldent'llly or otherwise, to strike the lug 79. and
- thereby cause breakage.

50
- gineisoperating. The special conditions, such as vari-

The primary adjustment of the stroke of the pump
through the tappet 101 serves to regulate the supply of
oil to meet the general conditions under which the en-

. ations of load, ete., are provided for by the governor.

55

60

control hewlnbefme referred to. The governor, 1ndi-
cated asa whole by the reference numeral 105, 15 driven
from the shaft 94 by the gearing shown, and. is con-

‘nected to one end of a lever 106, which, in the present

instance, is shown as controlling a throttle valve 107 by
means of a link 108. This throttle valve controls the
supply of air to the engine, and also the supply of the

mixed air and gas when gas is used, either wholly or in

part,-as a fuel. To the end of the lever 106 opposite

‘that to which the governor is connected there is pivoted:

one end of a link 109, the other end of which link 18 piv-

- oted to one end of alever 110, which lever is pivoted be-

6o

tween its ends, at 111, to a lug 112 extending laterally ..

This tappet bears

‘ernor connections.
wedge-shaped portion or inclined face 114, which
‘moves between a suitable abutment 115 on the bracket

2
from the brﬁcket 55. The other end of thellervler 110 1s

provided with a counterweight 113, to balance the gov-
The lever 110 is provided with a

50 and an arm or lug 116 on the lever 96. When the
parts are running under normal load, the lever 110 is
raised to a position such that the wedge 114 1s out of the
path of the projection 116, and the lever 96 is free to
rise to the highest point to which the spring 81 1s per-

| mitted by the collar 80 to lift 1t, said highest point being

determined, as he1e1na,fter stated, by the position of
the tappet 101. This gives the maximum pump stroke

' determined by the primary adjustment, and supphes

“cylinder through an inlet port 121.
| course, provided with the usual exhaust valve, oper-

the predetermined maximum of fuel to the engine. In
case of an increase in speed, due to decrease in load or
other causes, the governor will move the lever 110
downward, bringing the wedge 114 downward t6 a
ogreater or less extent between the abutment
and projection 116, and limiting to a correspond-

70

79

80

115

85

ing extent the upward motion of the lever 96, cor-

‘respondingly decreasing the length of stroke of the

pump and the supply of oil to the retort. By reason
of this construction, the speed of the engine can be au-
tomatically governed with great nicety, the inclined
face of the wedge-like portion of the lever 110 posi-
tively regulating with great exactness the length of
stroke of the pump plunger, and increasing or decreas-
ing the same, under the control of the governor; to meet
existing conditions.

‘The general operation of the engine requires no de-

scription here, since the operation of the several mech-

anisms has been fully deseribed in considering their
detail constructions. In practice, it has been found
that the engine operates successfully with crude pe-

troleum alone as a fuel, and also in connection with gas™
'emplayed along with the. oil.

The engine shown re-

90

9o

100

ceives air into the ¢ylinder through an air inlet pipe

117, whence it passes through a mixer 118, and is, there
mlxed with gassupplied through an inlet pipe 119, in
case gas 1s used. The supply of air, or air and gas, is

controlled from the governor, as already stated, by the -
throttle valve 107, located between the mixer 118 and

the inlet valve chamber 120, which latter contains the
inlet valve and communicates with the interior of the

ated from the shaft 94 by means of a cam 122. The
parts are preferably so timed that the cam 95 depresses
the lever 96 at the beginning of the charging stroke of

the engine piston 123, so that the oil is sprayed into the

retort and vap'orized at the earliest possible moment,

the vapor being subsequently compressed and mixed

with sufficient air to cause the explosmn at the end of
the next or compression stroke m the manner usual in
engmes of this class. :

I do not Wlsh to be understgod as limiting myself
strictly to the precise details of construction hereinbe-

The engine is, of

106

110

115

120

fore described and shown in the accompanying draw-

ings, as it is obvious that these details may be varied

‘without departing from the principle of my invention.

I make no claim in the present application to these

features of the construction hereinbefore described re-

la,tmg to the spraying or vaporizing and 1ng1t1ng de-

'Vlces an,d the constructmn of the retort.

125

130
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Having thus {ully described my invention, what 1
claim as new and desire to secure by Letters Paiem
15— . |

1. In an explosive engine of the character described, the

combination, with a retort, a sprayer discharging into the

' same, an oil pump and an »il supply pipe connecting the

10

10

20

29

30

39

> 40

‘pump and sprayer, of an oil release device comprising a

tube forming a part of the oil supply pipe and provided

with a needle valve opening, and a second tulie with which

snid opening communicates, a needle valve arranged in
said second tube, a spring acting to close said neadle valve.
and Elﬂ]ll‘-.fll‘l“ means carried by said second tube within
the same to form an al:utmont for said spring and movahle
longitudinally thereof regulate the "tension of said
gpring said adjusting means compriging an adjustable
bushing mounted within the tube and’ forming an abut

ment for- the spring and a. guide for the valve stem, sih-

stantially as described.

2. In an explosive engine of fhe character desvrlhed tlw
combination, with a retort; a sprayer discharging into the
same, and an oil pump for supplying the sprayer, provided
with a spring-lifted plunger, of & lever engaging said plun-
ger to depress the same ag rainst the spring, a cam driven

hy the cngine and engnging the lever to depress the Sane,

a vovernor, and a-controlling lever actuated by said gov-

ernor and provided with means for limiting the motion ot

the pump actuating levur into the 11.1‘rh nt the -cain,

stantially as described. . -

3. In an explosive engine of the :ham{*tor descl ﬂwd the
combination, with a luturt, a sprayer discharging into the
same, and an oil pump for supplying the sprayer providaed
with s spring-lifted plunger, of a lever engaging said plun-
vor 1o depress the same against the spring, a ":1_m driven
hy the engine and engaging the lever to depress the same,
0ogovernor, and a controlling lever actuited by said gov-
ernor and provided with means for limiting the motion of
(he pump actuating lever into the path of the cam, said
means comprising an inclined mnl‘uu upon the controlling
lever-and a projection upon the pump actuating lever, into
the path of which
sovernor, substantially as described. -

4. In an explosive engine of the character desceribed, the
combination, with o rvetort, a sprayer discharging into the
gsaunte, and an oil pump for supplying Lhe sprayer, provided
with a spring-lifted plunger, of a lever engaging said plun-
gor to depress.the same against the spring, a ¢
by the engine and eng rging the lever to deproess 1he same,
R gover nor, and a controlling lever actuated by said gov-

auh-

ernor and provided with menns for limiting the mofion of

which the plhunger passes,
tance ahove the pump suflicient to permit the stufling box

said inclined surface is moved by the

am driven |

861,763

“the punmp nctuating lever into the path of the cam, sawd

means comprising a projection on che pump. actuating le-
ver, a fixed abutment, aad a wedge on the controliing lever
movable into the path of said projection between it .and
the abutment, substantially as descr ihoedd.

. In an explosive engine of the character dt“-.('l ibed, the

comhination, with i refort, a sprayer discharging into thne

gamegand an oil pump for supplying the sprayer, provided
with a spring-lifted nlunger, of a lever engaging said plun-

vor fo depress the same against the spring, an antifriction

roller mounted in said lever, and a cam driven by the en-
inv ar.d adapted 19 engage. said antifrietion roller to de-
]:w‘-ﬁ tire lever, winid lever being provided with a recess
forming an oil bath in which sadd antifrietion roller is
mounted, substanfially ag desceribed. -

(3. In an explosive engine of the character deseribed, the
combination. with a retort, a sprayer discharging into the
same, d an oil pump for supplying the sprayer, pwwldml

-with a slnmw-llflm plunger and having a stuffing box at
Cits upper end provided with a detachable cover through

hracket on which said
enid Dracket havinge two lugs through
the lower luge located at a dis-

which the plunger passes, of a
pummp is mounted,

eap to he raised to give access to the stutling box, the plun-
cer heing provided with a collar below the upper lug, and
a spring coiled around the plunger and hearing ﬂ;;';‘ilillﬁt
qaid collar and the lower lug, substantially as. described.
q. Inan explosive engine of the chavaeter desceriboed, a
uhndur Imvm"‘ an air inlet and a throttle valve control-
line the same, 4 reftort ('nmnmnwl‘rm;,: with’ said cvlinder
{through a contracted passage, sprayer discharvging into
said roetort, m oil pump supplying snid sprayer and pro-

vulml with a spring-lifted plunger, a levor cngiging said

phunger to depress the same against the aprm o shaft
driven by the engine and prmrldvﬂ with a_cam to engage
the lever fo depress the same, a rovernor driven by said
shaft, a governing lever actuated by the governor and con-
nected to the throttle valve to control the same, and a
('nnll'u]liﬁﬁ lever connected to the governing lever so as to

he aetuated thereby and provided with means for control-
ling the extent of engagement of the pump actuating lever

and cam, substantially as described.
In tesfunony wlu,rmf 1 dﬂl“( my signature in presence ol
two witnesses. -

LYNNE PPASCITALL.

Witliesses . |
1. O, T1aGaN,
fuving MILLER
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