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To all 207’?./0???/ it ma I/ CORCETTLS

Be it known that we, OTHO O DURYEA and

MoRRris C. WHITE, IGSIdIHg in the city and

county of Los Angeleq and State of California,
have invented certain new and useful Im-
- provementsin Controlling Méans for']d.nfrmes, _-

of ‘which the following is a ﬂpeclﬁeatwn

Ourinvention relates partleularly to means

- for controllmﬂ' an electric: circuit in. an en-

i0

gine, which c1rcu1t may operate spa,rkmcr de-

vices to explode a gas which furnishes the
power, or it may operate valves for the pas-

- sage of air, gas, steam, and other agents which

' 15

may be used to furnish power in the engine.
In this embodiment we have shown and de-
seribed our device as controlling:-an electric

circuit and sparking mechanism of an explo--

- 81ve-engine; but it should be understood that

- 20

we do not limit ourselves to this specific ap-

plication of the device, as it may be equally |

effective and valuable when applied to and
cooperating with other mechamsms as de-

" 8eribed.

2

Ourinvention is pdrtlcularly a.pphca,ble to
engines having a stroke of varying length—
such, for mstance as a self-contained power-

- drill, whieh is shown and described in an ap-

30

35

40

- 1ng stroke.

45

pheatmn of ours execnted March 21, 1902.
By employing our device other forms of en-
gines or drills may be modlﬁed to have a va-
riable stroke. - -
An’ object is to - produce a. simple dewce
which ig self- contained and very effective in
operation. |
Referring to the drawings, Flgure I shows

our device as applied to an etplomve -engine

having a variable stroke. Fig. Il is a verti-

parts in one position.

phed to a two-eylinder engine having a vary-
Fig. V-is a detail in seetmn taken
on the line V V Fln' I11.

1 is a standard. - -

2 is an inertia- pleee in this embodiment a
bar pwoted to the standard by a pin 3.
~ 4 and 5.are oppositely-arranged rods hav-
ing enlarged screw-threaded heads 6 and 7,

_ !

ard 1.

|
)
l
|

cal sectional view of our device, showmg the }
Flg IIl is & Slmﬂdl‘.'
view showing the parts in another position.
¥ig. IV is a view showing the device as ap-

larr anﬂed in eylinders 30 and 31.

and grounded to.the frame.by wire 26.

standard 1 by wire 27, the other .

primary being connected to a flexible contact-
| blade 28 by wire 29. When the piston-rod 22 -
| i3 reciprocated, the standard 1 is: likewise 80.-

-Oneend of theinertia
piece may carry a weight 9, ‘The other ehd

| Whlcll tdkemtothreaded portlons {)f thestand 50
One of the rods 4 may have a ‘con-
tracted end, as at 8, which may fit into a tu-
bularend of the rod 5.

may be enlarged-and prowded wwh a slot for 55

the rods 4 and 5.

11 and 12 are smtable wa,shers whu,h are
camed by the rods 4 and ] and whlch ma,y lle

-against the bar 2.

13 and 14 are smtable sprmn's one of whlch

-hes between the head 6-and washer 11, the .

60'_'.-

other lying between the head 7 and Washer 12

- 15 and 16 are-the lock-nuts,

17 and 18 are '%houlders formed oﬁ the stand- '
ard 1.,

20°is a cylinder of an exp]oswefengme

21 18 a piston havmg & plﬂtl’)n rod 22 con- -

‘nected thereto.

23 i3 a sparking plug in the cylmder 20
- The -standard 1 may be smtably mounted

on the piston-rod 22,
- 23" 1s a portion of the frame of the engine, -

24 is an induction-coil, the secondary being -
connected fo the Sparkmg plug 23 by wire 25

primary of induction-coil is connected to the

moved, and when the weight 9 is brought into -

The 45

-pole of the

contact with the blade 28 the cireuit is com-'

pleted, which energizes theinduetion-coil and
causes a spark through the plug 23. .The

weight 9 may pe brought into contact with the 85'

blade 28 by the shoulder 17 bearing. against -

the bar 2 and moving the weight into con- .
tact, or'should the pIStOIl rod commence its’
return stroke before thus moving.the Welght

into contact the inertia of the weight will' go
cause it to swing, like an 1nverted endulum, |

inte contact with the blade 28.
Fig. IV shows the manner of applymg our

'dewce to a two-cylinder engine, in which 30
"and 31 arecylinders containing

pistons 32 and 33, which are eonnected by a

piston-rod 34. 35 and 36 are sparking plugs
The spa.rk-

,respectively, ¢ 5



 ing plug 35 18
by a wire 35,

connected to a contact-bloek 37
while sparking plug 36 is con-
nected with a contact-block 39 by a wire 40.
The secondary of the induction-coil is con-

nected to a contact-block 41 by a wire 42, |-
‘while wire 43 from secondary of an indue-

tion-coil 24 is grounded on the frame. Wire
44 connects the primary of induction-coil 24

. with the standard 1, while a wire 45 from
10

the primary.of induction-coil 24 1s branched

" and connects with flexible contact - blades

20

,25

46 and 47, mounted in the frame. 48 is a
contact-blade carried by the piston-rod 34.
When the piston-rod and attached parts are

tact-blade 48 forms a connection between
contact-blocks 41 and 39, thus completing

~ the secondary circuit, and the weight 9 is
in confact

et with blade 47, thus completing
the primary circuit. - The induction-coil be-
ing  thus energized, a spark is caused at

|

in the position shown in Fig. IV, the con-

sparking plug 36, which explodes the gas in
. eylinder 81 and drives the piston 33 and at-

~ tached parts to the left, thus breaking the
contact between weight 9 and blade 47 and

breaking the contact between blade 48 and

~ ¢ontact 39. When the parts have moved to

10

ertia or by nmieans of the shoulder 18 press-
ing against bar 2, as before explained, and
the primaty-.circuit is completed. At the
same time thd blade 48 has been moved into

 "contact with ‘contact-block 37 and contact-
35

block 41, thereby cofipleting the secondary
cireuit, energizing -'trhé_finduction-coil 34, and

]
=
('
L

causing a spark atgparking plug 39, which

‘explodes the gas in cylinder 30 and drives

" the piston 32 and attached parts to the right

.4'0

45

.50 | _
- gprings 13 and 14 serve to return the

85

6o

'65

springs 13 and 14.

and breaking contact between weight 9 and

blade 46 and also connection between block

 the left sufficiently, the weight 9 is. thrown
- into contact with blade 46 either by its in-

37 and block 41. The action of the weight.

9 is to be thrown into contact alternately

‘with blades 46"and. 47. at the end of each

stroke either ‘by inertia or through the me-
dium of either of the shoulders 17 and 18.
The bar 2 is allowed a sufficient degree of
swing, -so as to reach the contact-blade at
the shortest length of stroke which oceurs
in an engine having a variable stroke. The
weight

to normal position after contacting with a.
blade. -When running at a high speed, the

bar 2 may not stand vertically, as shown in
Fig. V, but the springs operate to counter-

balance the weight 9 and steady it from er-

ratic movement. The tensionof the springs
may be regulated by the screws 5 and 6, the

of this adjustment. .. e
" While we hgve shown the device as ap-

“plied to a horizontal engine, it will operate
equally well when applied to a vertical en-

gine by properly adjusting the tension of the

-ends of the rods 4 and 5 telescoping to allow

It is obvious that _maﬁy changes may be

the spirit of the invention.
- What we claim is—

able terminal,
ally connected to one pair of sparking termi-

785863 .

made in the. particular construction herein

shown and described without departing from

1. A pluralityof cylinderé; a piston’in each

cylinder, a rod connecting said pistons, spark-

70

ing mechanism having sparking terminalsin

each cylinder, an electrie circuit for control-
ling said sparking mechanism, an inertia-
piece carried by said rod and forming a mov-
able terminal, a stationary contact electric-
ally connected to one pair of sparking termi-
nals, another stationary contact electrically
connected to the other sparking terminals,

75

80

each contact being at opposite limits of the

path of movement of said inertia-piece.
9. A-plurality of eylinders, a pistonin each

cylinder,

ing mechanism having sparking terminals in

each cylinder, an electrie eircuit for control-
gparking mechanism, an inertia-

ling said _

piece-carried by said rod and forming a mMov-
able terminal, a stationary flexible contact
electrically connected to one pair of sparking

electrically connected to the other sparking

terminals, each contact -being at opposite -

limits of the path of movementof said inertia-
Pieee. | ' . " ey |

‘3. A plurality of ¢ylinders,
cylinder, arod connecting said pistons, spark-
ing mechanism having sparking terminals in
each cylinder, an electric circuit for control-
ling said .sparking mechanism, an inertia-
piece carried by said rod and forming & mov-
a stdtionary contact electric-
nals, another stationary contact electrically
connected to the other sparking terminals,
each-contact being at opposite limits of the
path of movement of said inertia-piece; and
adjustable means for regulating the inertial
movement of said inertia-piece. = |

4. A cylinder, a piston therein, a sparking

arod connecting said pistons, spark-

a piston in each

. 90+
terminals, another stationary flexiblecontact

9§

1C0

iﬁ5 .

IIO

mechanism in said eylinder, an inertia-piece

oxternal of the eylinder and mounted on

means reciprocated by the piston, an electric

circuit for controlling said sparking mechan-

| ism; a-contact-blade in said eircuit and the
path of the inertial movement of saidinertia-

piece. . - -
5. A cylinder, a piston therein, a sparking
mechanism in said eylinder, an electric cir-
cuit for contrdlling said sparking mechanism,
said circuit being normally open, a circuit-

115

120

closer comprising an inertia- piece flexibly -

mounted on means supported and carried by
gaid piston, said inertia-piece being external
of the eylinderand movableinto contact with
said circuit to close the same.

6. A cylinder, a piston therein, a piston-.

rod connected thereto, a sparking mechanism

125

in said cylinder, an electric circuit for con-

trolling said-sparking mechanism, said eir-
cuit being normally open, a circuit - closer
comprising an inertia-piece flexibly mounted

136




.~ on said piston-rod, said inertia-pieee being
~ movable into contact with said cireuitto close

~cult-closer comprising an inertid-piece exter:

10

- a flexible contact-blade in said .circuit and
1o the path of movement of said -inertia<:

. inertia - piece, a.-'sta'n'da_rd-:QO'IJ_fn-écteid;,tof said
Ppiston ‘and carrying said inertia-piece; said

20

b

~ piece.

35
~ nal of said explosion-chamber eomprising an.
1nertia-piece, said inertia-piece being pivat-

40 d_on means supported

- and carried by'said piston, said piston. hav-
. 1ng a variable stroke, and:a- flexible contact-.
- blade in said ecircuit and-in t

50

- -ed-onsaid piston-rod, said piston operating
. to m-OvG Said,ine'rbia-piece and cause lt to GO_H;‘
- taet with and close said circuit. - . =

5L

60

05

- 1nertial movement? of said inertia-piece.” - .
45

1ism, an electric circuit for controlling said

sparking mechanism, a standard, an inertia-- ¥ XO!
1 standard, an antifriétion-washer on said rod-
bearing against said inertia- piece, and a -
i spring carried” by said rod -and pressing. .

the same in movable contact with said eircuit..
7. .A'cylinder, a piston therein, a sparking
mechanism in said -cylinder, an electrie cir-
cait for controlling said sparking mechan-
ism, said cireuit- being normally open, a eir--

means bearing against-said pivoted weight,

‘rod,.sajd piston operaling to move said iner-

4

nal of said eylinder and flexibly mounted on. -8aid eirenit., .. < .

means supported and carried by said piston, |

piece. e
8. A cylipder, a piston therein, a sparking
mechanism, an electric circuit for controlling .
sald sparking mechanism,.said eircuit being
normally open, a circuit-closer comprising an

L e [ .
4

contact with said cireuis. -

piston having .a variable length of stroke,’
said inertia-piece having an inertial move-
ment independent of said standird, a con-
tact-blade in said circuit and in the path of"
the inertial movement of the inertia-piece, -

9. A cylinder, & piston therein, a sparking-
mechanism, an electric circuit for controlling
sald sparking mechanism, a ¢ircuit - closer.
comprising an inertia-piece flexibly mounted
on means supported and carried by said pis- |-
ton, a flexible contact-blade in said: eircnit .
and in the path of movement of said.inertia-.

an inertia-piece pivoted tosaidstandard; said

ling the same,

10. A cylinder, a piston therein,.an explo-
slon-chamber, a sparking mechanism there-
in, an electric- circuit for controlling said |:
sparking mechanism, a circuit-closer. exter- |-

ally mounted -on a standard, said sfandard
being rigidly mounted on means supported’

] ] <

against said inertia-piece.

= L

he path of the| .18. . )
, ‘ 1ertl 1s -.{rod - connected thereto, electrical sparking
- 11.. A cylinder, a_piston therein; a piston- ~means forcontrolling said piston, a standard

rod connected thereto, a sparking .mechan-:|

piec'e‘*-pimted"to_.-said-st&qa.a,fd and forming . . _
a cireuit-closer, said standard being mount-

against said antifriction-washer.

12.. A cylinder, a piston therein, a pist'o_ni"

tia-piece and-causgit tocontact with and close =~
- 14. A'cylinder, a piston therein, a piston- .:.‘_a
rod connected thereto, a sparking mechan- . o
‘18m, an electric cireunit for controlling said
-1 Sparking mechanisin, a standard, an inertia-
pieee pivoted o said standard, a.rod adjust-
ably attached to the standard, a washer on -
said rod. bearing against said .bar, a spring -
‘carried by said rod and pressing against said
| washer, said piston operating to move said .
‘standard and weight and cguse the weight to

‘standard being mounted on'said piston-rod, . -
‘8aid inertia-piece being movable into engage- . -
‘Inent with said électrical meansand control-

.+ 16, A-eylinder, a piston therein, a piston-
‘rod. .connected thereto, electrical sparking " -
‘moans for controlling said piston, a standard =
| connected to said pistor-rod, an inertia:-piece -
Ppivotally -mounted on said standard, and
‘spring-presseéd means bearing against said
Inertia-piece for restoring said inertia-piece. -
. 17.7 A cylinder, a:piston .therein, a piston-.
‘rod connected .thereto, electrical sparking
‘means for controlling said piston, a standard
connected tosaid piston-rod, an inertia-piece:
pivotally mounted ou said standard, and
adjustable- spring - -pressed means: bearing '

-sparking means for controlling said piston,a

ism, an electriceircuit éontrolling said spark-
-ing mechanism, a stand ard, an inertia-piece . -
pivotally mounted on said standard and form-
{"ing acircuit-closer;adjustable spring-pressed 7o

said standard being connected to the piston-

8o

.15, A cylinder, a piston therein, a piston:” = =
rod' connected ‘therefo, electrical sparking . -
‘means for controliing said piston, a standard,

go -
95 .

100

10§ °

- .18 A'cylinder, a piston_ therein, a piston-
110"

mounted.on meanssupported and carried by
‘sald piston, an inertia-pieece pivoted to said -
standard, a.yod adjustably attached to said

1+ 19.. A cylinder, a piston therein, electrical ==~ -
120 -

rod -connected thereto, a sparking mechan-'| standard mounged on means supported and

L

o

bearing against said pivoted .weight, said | Inertia-piece. ..

-formingacircuit-closer,spring-pressed means -spring-pressed means: bearing - against said

rod: connected ther

-controlling said sparking ‘meehanism, a eir-

ism, an electric circuit for controlling: said | carried by said piston, an’ inertia-piege piv- -~
sparking mechanism, a standard, an-inertia- [ oted to saldstandard,ashoulderonsaidstand- - =

~‘plece pivotally mounted onsaid standardand | ard-forming a stop forsaid inertia-piece, and =~
125

~ standard being-connected to the piston-rod,.| - 20. A’cylinder, a piston therein, a pistén- - .
~ said piston operating to move:said ‘inertia- -.I " ' L
" plece and cause it to contact with and close | ism in said cylinder, an -eleétric:circuit for .
‘8aid efreuit, .~ . . o T '
13. A cylinder, a piston therein, a piston-. euit-closer comprisinganinertia-piece mount- |

rod connected thereto, a sparking mechan- i ed on said piston-rod, a flexible contact-blade = -

I'3l°““ i
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<L
lying in the path of movement of said inertia- | names to this specification, in the presence of
piece, said inertia-piece being connected to | two subscribing witnesses, at Los Angeles, j0
~and forming a movable contact in said cir- | California, this 20th day of March, 1902. =
cuit, said inertia- piece having-an inertial | o OTHO C. DURYEA.
¢ movement into contact with said._blade to MORRIS C. WHITE.

close said eircuit and cause said sparking Witnesses: -
o - G. T. HACKLEY,

mechanism to produce a spark. G
In testimony whereof we have signed our | F. M. TOWNSEND.

LA .
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