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Lo all whom it may concern.

Bt Jmown that T, Warnrer 4. Mc
a citizen of the unm,,ﬁ otmes, residing at
Alma, 1 the county of Gratict and State of

Ve mmﬁtﬂﬁ certaln new anc
userul Improvements
anism 1“’@1_33;*}?08** it zm
1(}110&5?1*1& 1S Q specification.

My invenfion relates to mechanism for
operation of explosive en-

INES, such as gas and gasolene engines and
the like, and iy object is to provide a Sy
tem of conirol WL@FE"H WO or more engines,
or {:"’g}indws may be employed to drise the

.1:1
Hrioin
-Ij. w.:..ﬁ.

es, of wh;_(‘:h the

be evenly divided between them. -
Lt 1s irequently of advantage to connect

sewmi small r}f‘swe SR
3] L);,.,u but when this

f;;;.e one m drive sRUc

f und mr* 1cult to .pron-
erly vegulate the operation of the small
units so that one or the other TQH*E not ¢o
a mgpr(}upmtmmt ely large share of the
work. For instance, if the governor of one
engine hapmms to be adjusted tc render the
igniting device of that engine responsive at
2 Shrrhﬂv nigher -tpe@{i than the speed at
which the igniter of the other ulfrm{, be-
coImes &-:;pf*tmv{n a8 the speed of both en-
gines dreops with
"s‘*’hld”‘ 18 ;d usted to iaqp@nu. at the hi igher
spead (f(}ﬂllﬁa_‘_*lt es 1o do work hamre the
other, and 1t may ihm; wppen that, undes
certain ('mmmmlf“ *‘*d load, one of ﬂlb A550-
clated engines will do s’}muhﬂﬂlﬂ 2l of the
work, O r, 17 the governor is 01‘31111&11 to
both engines, it ig entirely a matter of
1 }19 E‘Eij)l{}-
sion when the work TeOr es it and if NaYy
thus happen that one engine or the {:athm

;:1 gr*

- will be dmn;ﬂr more than its shdlu ot work.

It is the principal object of my invention
to provide Jueans for msuring an even dis-
tribution of the work when a number of en-
gines are connected
and this, generally speaking, © %wmpf}%h
by the provision of *n@c}mmsm which op-
erates antomaticglly U}_"‘uﬂ the occurrence of
an e: p?{a-msﬂ I o0s
@_&3* SLO0R, W TRONSYVEr . ﬂ& work Mgy 13(11111
it, t¢ the other eng ﬁe. This
practicable to use 8 fo S0 1@1 engines

on @ given piecs of work, instead of a sin rle
]Mgﬂ one, with the resul t}mi - more effi-

-

’i/ ICKER,

ontroiling Mech-

i‘is m&w.ﬁd of a sin-

AX IRCTeasing Lfkd tiw one

{o drive the same toad, |

mgine, 1o shutt the next

ﬁela it

Uders B 0,

L+

3

eguipped
“the alternstion of the ignition  eirewit by
.;._11(1 Hig. 9 18 o

_;m* aevice shown in m‘ﬁ"}_@mmn with

Jever

' cient operation, and a bhetter speed ;J-a{ruia,

tion may be obtained.

Referring to the drawings, Figure 1 is 4 |

diagran ﬂimtl{‘ view of a two cyinder ex-
;ﬂﬂbwe engine, eqamped 17 tlcCOIdf.tzch Wity
my invention with means fov alternating
the mmilnﬂ sparlk between the two cylin-
ders; T 1g. 2 1s a dlagrammatic view of the
(11‘01?1?; of ihe governor; f1gs. 3 and 4 are
views 1n plan fm:! eleva Lmn., 1‘&%13{3@’{1?@1}! of
& form of electro-magnetic Wlich tor alier-
nating the ignition f;ncm% Figs. 5 and 6 are
Gctwum ej‘evahm- and me VIEWs, respec-
1:11‘”111?' of a Torm of pressure switch dLbigH@d
rOY” e{mtmli ing the circuit of the ignition al-
ternator; K gs. 1 and 8 ate views in end ele-
vation, and in end cross- section, respectively,
of the cvhndma of a tw ‘cylinder engine
with a device tor bringing about

purely mechanical NICANSs:
ver*tl{:ﬁl cross section of the i 1gNItIoN alternat-
Fies, T
and 8.

Referring to the present em Jofhmem f}i
my 111*:0111;1@1:1? as ﬂhmtmted 1 the drawings,
Arrepresents o gas engine having two Lfifhl‘
the mmmﬁ rods B b of which are

mmuied with the crank shaft ¢ of the en-
gine, which is journaled in the frame of the
enegm@ and carrles at one end the fly wheei
C. A governor 1 is conmected with scme
part moved by the engine,—in the m. esent 1n-
stanice to one end of the shaft ¢. The cylin-
ders I3 4 arve provided with igniters B e. re-
spectively, m}d with electric Tswitch devices
i d, IQb}:%‘{‘i ively, adapted to be operated by
mplmmu }_)i‘(}%%lll‘“ in ithe cylinder. The i 1~
niters ¥ ¢, may be of any well kuown type,
as, for imstance, the type wherein o contact
Hirhn or I communication. with the
cyiinder normally vesis against a contact an-
vil, and Is separated therefrom to produce a
SE}JI‘L by being engaged by the pl%i on head
at the end of ity retuen siroke. The 1gniters
1% ¢ are connected in an ignition cireunit
which inecludes a suitab ]g source of {;m‘rent
as battery g, a self induction coil H, switch
contacts 1n the governor I, and OLhm}_‘ comn-
tacts in the electro- m.e‘v:mﬂh{, switch or *ﬂ tex-
nator I,
The office of the electro- -maghetic switch

or alternator T is to switeh or alterﬂ&te mh@

ignition cireuit between the tw{} 1gnters K e,
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snd it may assume 2 variety of forms.
one which I have prme““ed to

1.
L

~the present nmmnce is 1lustrated 111 detail

]

N 3 and 4, and consists of a base f°
of suitable e terml u*g:»{m which are sccured
the eleciroe- wagnms 7 71, and f2 F%, respec-
tively, whose forward a,ndcs or poles are pre-
sented to an armature f7 on opposite sides
thereof. The armature f7 is supported 1n

H lgg

o trunnions f** }"1*’:, which are provided 'with

-IT .

.

0

25 versely

45

65 opening d° opposite the end with which the | with the armature f7.

the custama‘:cv !;‘i&] usting screw and lock nuts,
and one of which is provided with a binding
post 720 by mseans of waich electiic connec-
tion may be made with the armature. - The
armature 1s praferably a permanent magnet
‘:"Tlth its two poles at its opposite Jnds 1n
order that 1% may adhers to and make proper
electrical contact with the cores of either
~magnet to which it may be attracted. The

two magnets f P and 2 f* of the electro-

“magnetic switeh or o emawr aTe s*lpportul

on the hage f* by means of msulating blocks
j’“’ ana 7t respachl ﬂijrf, and f‘*hmpm@" pleces
74 and Tl"?z spectively, ﬁ*hmh extend Li'_'ﬂ.l]‘-;"
of the coils F 11 ; e and are frmly
held 1 ?:ni e by me wzs of screws, as indi-
cated. The cores of the magnets are thus
insulated from each other, and are adapted
to form part of independent branches of the
circuit whicn includes the armature j7,
branch being cloqeu which 1ncludes the mag-
net against whese cores the armature f71s
Iving. 'The two magnets 7 * and jf* /2 are
pmﬂdeé with blﬂdlﬂﬂ posts f1° 17, respec-
tively, which are mounted upon the metailic
vokes 7% of the magnets. The e*lerg],zmg
circuit for the magnets extends irom the
binding post f° *‘%ermﬂ*f through the colls 7
and f3 to the bmdlmr post 7%, and serially
through the coils 7? and f3 to the binding
post f°. The two ceils vf each magnet ars
so connected that their efiect 18 additive, both
tending to produce the same pole at o given
end of the magnet; ana the coils of eact
magnet are so connected that the two poles
which each produce are presenied to the poles
of opposite sign on the armeature f7, so “that
whichever
poles which exert an attractive influence on
the permanent magnet of the armature, and
thus draw 1t to them. |
The form of explosion-actuated switch
that I prefer to emplﬁ‘% and which in the
present 1nstance 1s of the form wherein ex
plosion pressure in the cylinder brmb
the ClGSlﬂg of the switch contact, s 1ilus-
trated in detail in Figs. 5 and 6 of the draw-
ing.  The demce as shown, compr ses A
frame or casing 'd', having a screw-threaded
exfension adapted to be screwed into the
cyvlinder of the engine, and having a passage
¢’ 1n the extension communicating with an
enlarged cylindrical opening ¢* in the casing
d'. The end of the enlarged cyhnducal

Iﬂ'
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113

_;}
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oot
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that |

magnet 18 energized produces

—_— r— —

(.,ont.;l{,t 'MLh ity bridee,

ey
g
4

/!

passage ° communicates, Is serew-threaded
and adapted. to recelve an extern dly SCTeVy -
threaded plug ' having a central periora-
tion in.ahnunﬂnt with the passage 45 in the
frame or casing «'. Withm the cylinder
thus formed, hetween the end of {he plug

d' and the walls of the casing ti",. a piston Is

placed, comprising a siem £ ‘anged to
it snmgly within the opening d*” and the
opening in the end of the plug ¢**, and pro-
vided with an enlarged p]uﬂr or collar
fitting %mmlv mitllm the c¢ylindrical open-
ing 4. The piston 1s nomuﬂly held m its
for ward position by means of a compression
spring ', carried within the central per-
foration of plug ¢*%, and interposed between

the end wall of said perforation and the

collar «* on the piston. Supported by lugs
extending from the framc A* is a motallic
bridge ", whic! - extends transversely across
the ond of the stem @ of the niston, and 1n
position to come into contact therewith when
the same 18 caused to move oubward by pres-
sure appiled thumvh passage 7. The me-
tallic brides d7 is Insulated from the frame
of the device ! DYy 1I1sulat1ra o pleces ¢ and ®,

- interposed between the 1 frame and the bfltlf}'b

and the screws which hold it 1 place. One
of the Sctewq @*° carries a binding post @'
by means of which electric connection may
be made with the bridge.

The circuit controlled by the mechanisin

described 1 the foregoing may now be

traced. HFrom the batier v or other suitable
source of current {, which may 1in pmvtm&
be the same battery or cther source o1 cur-
rent shown separately and indicated by the
I‘Eference character g, the circuit extends by
way of conductor 8§ to binding post /7, and
there divides, one brauch e: i(*nf[m o serially
through the wmdm os f and ! of th(, ﬂlecu Q-
magnﬂtm switch to the binding post 7*, and
the other serially threough the coils J* and f*
to the binding post f.

inelndes the w 11}‘“]1 18 7 oand /' thence ex-
tends by way of conductor 8 to t]m nding
post connected with the bridge ¢ ox the
“!1‘{,%‘31{"“—* switch £ associated with cylinder
B of the engine; w mh.,, e braneh which in-
dud@@ ‘Uze windi nges 1 ;md 77 extends by way
oxr cond nmej_ 7 to the br 1dﬂ‘e of pressure
switeh 4 of evlinder . The Pl%'{}ll% of both

pressure switches are in electrical contact

with the metallic parts of the engine, and
oS am)ut ?

consequentiv when either one 1s mov od into
the cireuit of the
assoctated branch 13 *(}rnj)lete({ {o the other
pole of battery (+ by way of the metallic
frmne of the engine and cong luctor 9

The ignition cirenit of the englille mayv be
tmcnd as follows:
15 connected by way of umdur‘i or 1 with the
binding post 72 mounted upon the trunnion
f** o1 electro- 11"1‘11"‘“@11(3 5W1tch I, and thus
1@51{:;, the circuit has

The branch which

One pole of the battery ¢
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_bmtefy by way of c{mémtaz 4,

‘work ofthee engine,

i rotatably monnte
shaft so that 3t may be turned {o brng the

two dlt*—'—‘]*l Llw '

which side of tl em ,:ld il?filﬂbi Lhe
poles of which m magnet f mm 77 11es.
One branch extends from Lh{; cor e of m sgnet

f > by way of bind
tor 3, to the j.ﬁ"lllbd ¢ 0f ,,jfhz;m;t
the mbe"r Ktemm Iy om Jl& mwﬂ@-a f-’ 72 by
way of ;:}mf nw p e Al 1{5 cond sior i’: -y

E‘YP y T“‘*‘iu &

the 1gni ter B ﬁ_t cyiin ﬁ ar 3. Une uﬂi tact of
each mmtnr iS5 COI] aected by way of the me

taliic frame work of the enp ﬂmi 01 iR any
other suitabla manner, to th governor !

whence it returng fo the ofher *010 ol fhe

aalf-1ndie-
£1011 c{:ﬂ H and conductor 5.

The eircuit throug n the governor I, s in-

dicated in Fig. 2, is fro m tlw memhi{; me{}'p.
}1.11 Li}_f“ 1‘1' Ili: o A fii {:n F

oy T
by. way of a *u])rﬂﬂi'{} contcluctor, 1f it is de-
sired to employ one,— ff‘; the 5P ring niate /O
secured at one end tothe avin 28 cary '.:3{2 O *i““"’
shatt of the engine. and h** VING S
its other eénd a weight # w h}.L:i MO
rests s{gmmi

b contact mu 49
nection with a contact by nsty ¢
E insuiated

. whieh beash
irom the mm 0® m} yn whieh it
15 carried by means of an inferposed blocle
of 11:1=-~1,1]f1i1nn 111&#@11@1 The h m md o1 ilie
brush % 1s adapted as the shaft rotates to
malke (‘(;tnmm at regulay inter ‘ﬁ!]b wit a4 e~
ta.ic segment 4 carried on an nsulating hnb

edd on the bearing of the

iy =

=-l1|_-

segment intc powi*mr* to make contact with
the brush at any desirved point in its rota-
tion. When the speed of rotation increases
bevound a certain pmd r{:rimn 3| 11.;}11, the
weight ¢° on the end of 5;) ring plate ¢ s
thrown out by cent trifugal §
ing contaet with pin ¢
cireuit.

The {*];e}:mmﬂ of my
1sm 18 as follows:
f or switch member, of

switch - I7 lies umuf_t W the
magnet 7 7%, as shown in Figs, 3
branch of the ignition civenit is completed
which extends tu igmiter 1 associated with
cyhmder B3 of the engine, the branch extend-
ing to.the igniter ¢ of eylinder J remaining
open. (”‘mlquan Iy when the engiue is
started, the fost s 1.:1,..;1 and the first t“‘\"pl{“":ii{}i‘l
will oceur m eylinder B. Fhe nressure de-
'*celﬂpef by the . explosion 1n cylinder B
LOLTCeS ilﬁ" b SOV f the PPOESHTE awiteh 1D

L

1
-
3

.«:tﬂd interry: ‘:*1}1# the

'“?'\_1

T zlew GeCHAn-
El“‘t Llie Wrila tuiﬂ

.r‘i "‘3""1

{’Ui “'*: {}F“
wu}r thar_h

()1

out so aswto bring the end of 11?5 tem /7 iate
contact with the metallic oridge . This
complefes the cireuit of maguet f /2 of the

mugneite switch, which ihﬂﬁ{ﬁi'pfm 15 €11
e**wmor} ‘*m attre 0 the armature /7 oover
against s poles, the arinature vemalning

afier the u:t etion of %tw A% from Hir HH“‘F‘

i

@& of the pressure switeh D with the alling

pressure.—1n the position to which i

beens moved, by vivtue of ]

GL T3¢
L

,111{*

"ot
A
Pt

Ging post 1% and conduc-

} 1 111*."Lrj-i;}i; {“:Jﬁ“_

LR, U!U‘“ G ‘LL..-'_

&7
o
WY
L
%,

S ERAE Ry iy —— —r—

permanent |

1o 8 sh

4 ;51 seenieed to it n O

'

-,.ul‘

"ma:il{i‘bl s of the armnature. 1S moved

ment or the armature 1i1mr1'up\f5 mn isi*aﬂmlh

01 Lho 1umi ion cireait that includes ignite

Hy thus rendering cylinder D ¢ eI porT arﬂv
mpemti £, and Lfilﬂg}lf"fb the branch of the
T ‘ILLHE{ cluding igniter ¢, E‘}%}."Gb}f
sha {-:?ii o ﬂ

a:mi‘tm::i mtis 1t i adumed t() .namentarih
compilete the et renit of magnet /2 f% of the
electro-my :.f‘llﬁtl{‘ switeh I, ﬂtu .;mbmﬂ ine
movement of the mﬂtme back to its orig-
inud position, and RgAIn rendering. cvlmder
15 operative and cylinder 9 inoperative.
This action continues ag the engline gathers
speed.  When the speed e: {:ﬂeU& {‘he Tt
predetermined by the governor, that device

operates to Intervapt the wnﬁer Cir um.} and
trus fo 1nterrupt 1,}.11:. 1"}10f~mu<3 in the engine
until the speed of ih CROINe 1S voduced Oy
the work lei if 13 {}0;1 1. When- the speed
pgain falls 15}';:*_1}1(* predetermined it

instead m' me CXDIOSION 0Ccr mﬂ bv chance
11 1&f!11{*;15=w£ cylinder happens B

i%t LG 10
celve 2 snurk, IE*F‘J**’}!”*}% ot whether the last
ﬁnw:« 051011 took }L we m that evlinder or not.
04 am e ﬂ,. Case hm_{lsah;w My systeny

i

tew ‘i:f*fa silol
i“i‘;l 11 has

Opera
HJ(vE“
i}:f'L" 3§

?f
RS

the explosion i:{;.xhal eyl
a0l yeceived the Jast ex-

working conditions ave. 4 control Svsten
wmlmed in ne cordanep with my invention

perates to distribute the explosions, and
{“{::ncﬂ{*n(lﬂﬂ": the work is eveﬁi* divided be-
twween tie bwo eylinders or engines.

In gs. 7, S and 9 I have illustrated
modified form of vy invention in which the
“'{Lﬂ‘fmd{}il ot the 1gnition between the dif-
terent cylinders or engines ie effected i
rectly by purely rechan 1(3.:}1 agencres and

withont the mitervention of electro- magnetic
mechanism, i1 these ngures, 1 Lﬂe llus-
trafed a two L:}Tilﬂ(lf‘i engine J whose cylin-
ders I a 1(1 i, water 1**"*1?{31 »d in the nsual.
manner, ave connected by pipes Z and I, re-
F:,}_;a%u:;:fi‘i'ﬂf:l@,}-@, vith o pressure switch M. This
switch coniprises a hollow substantiaily disk

shaped cusing one-half of which is h(ﬂh w Lo
form 2 sed-annuiay f}*hndeﬂ* ithim which
@ piston s in the form of a vane, secured

vt m® o nrmlf}al in the frame or cas-
ng m2, is o 16 move. Th‘ pl})ﬂa £
and £ communicate avith oppomm sides {:I
th::; evhinder m?.  {(h Uhe shaft oz

1;{5

]
acingy

mr. e enf} oF 1
srotruces through the Casing, ;md hiag sirg-
niact arm 72 which is
as the vane or piston m oscillates,
to mweu over the surisce of an ins: dLZlfj
1‘~it}m m® and to make contact at ’r]w Lt
{ai ity mo wment with wmact sYminais m?
ml” o O he} end of the shaft m3
des irom the casing, and carries A
r, betwean which and ihe casing is in-
a (‘{“}“}‘t;:flﬁﬂ‘-(}ll SprIng m the

{-}..'L.f LMT]{W E

FE
ﬁ f}

cler E'; 111 umdm.m t{} m {e ﬂ'}.e-

"The 1'{5@111’;3 15 that o matter what
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ﬂ
vent the vano BT ‘a‘:}}_a": ;‘%‘s*’f‘vf_'i‘i'.-i"il_Eifi"‘".-‘.’“l adt ;1(*11;&3{? ”
to it from belng oy erl Ty ;_E;-,a;g-"' TESSTER 88
than that of ap exvlosion in the eylinde:

In ihe operntion of the {ieﬁ.ft{m Waen an
explogion beeurs 1 eviinder ¥, the explo-

L slop pressure is sransmittea by way m’ pipe
o and moves the vane Jn, m,;mus;i: t(he frie-

10

o
CR

20

25

35

washer ba

compr eSSION BHIING Miay DU d

of the cyvlinder.

b

SCOPE ot my invention ¢

hwon 1}*3“%31{31‘51*1113! in connection Wit

_2;10*1 1S appiic

' r
wE i1 R

]
_} .‘-._1 ﬂ? ) ::‘E
Sl w_F
N =
,1?

£ + :
wtft D oa T e v
I Dy & natooe’, 50

N e s

fional resistance of th swmm e, 4
sition shown in aoited lines ot the other end
Thig mm”ﬂﬁ. the switch arm
mtt to the point where it comes mis engage-
ment with the conta Lt m“{,ﬂ m2.  FThe swiich
ari; and contact ‘mw n® and m? ars so
connected 1n the ignition cw:mt that Wlmr

the arm rests on contsct piece 7, the 1gni-

tion cirenit is comapleted to,the 1-‘4'311*{3' ASSO-

clated with (Wﬂmhm [ m“m w.-.wn the arm
rests on contact m 5:‘3:‘., c reuit 1 completed

f¢ the 1gniter of cyilnder Eg.. it tollows

from &hlS that Lybndw I: 18 now in condi-

tion to take the next explosion, which, when
it oceurs, moves the vane back into its origl-
nal pomtlo n, and the switch arm m'* ba el
nto . engagement: W?ﬁ condtact plece 7t
\,__ﬂe device thus operates to alierna
‘blosions Lem*e-ﬂh %}1 eyiinders.
'mi*hough L have described more oOF less
precise forms and details of eonstruction, 1
do not intend to limit imr.yﬂi‘“ thereto, as '.E'
contemplate changes 1n nmm,} VLo
paris, and the substitusion of eq sivalents as
circumstances may suggest, or vender ezpe-
dient without deﬁm"tmp ﬂlom t‘% Sp irit or
:fm_ claims, For in-
althongh 1 have described m“ﬂ; INVen-
an en-
21N ﬁavm two eylinders, i will be ander-
siood that 3 may ?"mf;h;“" he adapted for use
with any ueane{l number O “yllﬂtt’:‘i% ov
um;mes 8
it will also he unders tfmd that my inven
icable not only o a WSL o Of
eteety lcal ionition, in connection with which
it has been illustrated and described, but

-..Jt JﬁCﬁ}

- also to any other system of ignition which
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-plmmv in the cmmﬁm*

16 may pe
a o grea “W“‘IPL}T of weil known types
switches and clectro- magnetic nmﬂl*u"n*-}m
for opersting the same may be 1used in plac f:J
of the p&"tmmur and novel form whu;h L}
have described; *111{1 that the controller
mechanism associnted with the eylinder may
be either a pressure actuated r}&ﬂu s L
have illmtmt ed'and deseribed 1t or a de-
vice actuated by any other effect of an ex-
without deparbing
from the broad spirit of my }M"entmn.

1 oclatrmn: 7

1. in an: mmon system forexplosive en-
gines, tne wmb atton with 2 gh‘r ality of
j"h‘lt.ﬁf:-’a o an igniter 1o em,i_,.hj ot & clr-

cuit including a sburce ok current 2 sgoctated

ol

g

3 ':' 351‘-;

to the po-

onortion oi

convenient to mem‘v, also ﬂmt
0L

2

L

with said igniters, a swifch in said circull
adapted to render said ioniters operative al-
ternately, an electro-magnet for ‘operating
switch, a clreuit lm eNETLIZING fsvd
electro-magnet, and a switeh (*011&'011111#
said last menhﬂned circuit actuated by ex-

nlosion effects in one of-said cylinders.

2. In an ignition system for explosive en-
gines, the combination with a plurality ot
evlinders and igniters therefor, of a circuit
m(lmnw o sonrce of current associated
with c,;nd igniters, an electro- magnetic
switeh in said circuit ada pted to render said
igniters operative alternately, a cirewt for
said electr -magnetic switch, and pressure
opemted switch mechanism associated with
each oi csf.ufi cylinders adapted to control the
circuit of said electro-maguetic. switeh,
whereby an explosion in one Lylmdel ad .;11'\11‘%
the igniter of the other cylinder to be ren-
der Jd operailve.

3. In an ignition system J:m explosiye en-
gInes
cylmd&rg and igniters therefor, of a circuit
for said igniters mcludmw a source of cur-
rent, & switch for rend lering sald 1gniters
Oneramve alternately,
associated with said switch and arrdnged to
move 1t from one side to the other, a device
associated with each cylinder and adapted
to be
an electric switch associated with each ex-
plosion device and adapted to be operated
[hﬂf@b'ﬁf, and a civeuit arranged to connect

each of the ¢ foresaid electro- magnets with
one of the pressure {}gﬂmte] switches.

4, In an ignition system for explosive en-

oines, the combination with a Dlumhty of

r*ylmaez*s each having an igniter, of a circuit
including a source of current associated
with said igniters, a switch in said circuit
adapted to render said igniters operative al-
i’%‘lllﬂtd}’" two electro-magnets assoclated

with said swite h ATLCL adapt{,d to move the

same from one to the other of its alternate
nositions, a permanent magnet assoclated
with said switch and a{lapted to maintain
the switeh in the positions to which 1€ has
been moved, an .:u‘letmn circuit for said
electro-m wnet% and & piesmnu actuated
switeh associated with each of sald cylin-

'dﬂm c-.ald swvitch being 111{:111(*1@(1 i1 the cir-

cuit of the electro- 111{1“119& and being adapt-
ed to control the Opel'ﬂtlf}ll thereof.
5. In an ignition control system for ex-

plosive engines, the combination with a plu-

rality ot c*rhmk ¢ and an wmtmn clreuis

'fheleior of an electro- 11],;11::119*;1{* switceh for

emtml}mn sald 1gnifion mmmt gaicl switeh

comprising g pelmanunt mawm}-t fulerumed

on a base, two electro-m neL arranged fto
present their peles to Saic Ders: aranent mag-
net on oppostte srdes thereot, wld perma.nent
magnet serving as the armature for suid

magnets, and kemg adapted to oscillate be-
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the mmbm ation with a pluralify of
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two electro-magnets
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actusted by explosion effects therein, .
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tween them, and contact surfaces on said
armature and the npoles of said electro-
magnets adapted to complete alternate
branches of said ignition circuit as the arma-
ture oscillates from one set of poles to the
other. - B ' -

6. The combination, with a plurality of
expiosive engines and their cylinders,. of
1gniters for sald cylinders, an electrical cir-

10 cuit divided in a plurality of branches, one

for each cylinder,a switch adapted to com-

plete any one of the branch ignition circuits,

pressure actuated mechanisms responsive to
the explosions in said cylinders and adapted
to control the operation of said switch, and

~a governor controlled by the speed of the

engines and cooperating with said electrical
circult to -break the same whenever the

. speed exceeds a predetermined maximum.
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7. The combmation, with a plurality of
explosive engines and their cylinders, of
1gniters for sald cylinders, an electrical cir-
cuit- divided in a plurality of branches, one

Tor each cylinder, a switch adapted to com-

plete any one of the branch ignition circuits,

pressure actuated mechanisms responsive to

the explosions in said cylinders and adapted
to control the operation of said switch, and
a governor controlled by the speed of the

engines and cooperating with said electrical |

llllllll
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circuit to break the same whenever the speed -

exceeds a predetermined maximum, said
governor comprising a spring-pressed weight

rotated -by the .engine and interposed in
the 1gniter circuit, said weight forming .

part of the circuit but arranged to open
such circuit by its movement by centrifugal
force through excessive rotation.

8. In an 1gnition system for explosive en-

| gines, the combination, with a plurality of

cylinders each having an igniter, of a circuit
including a source of current and having
branches associated respectively with said

oot
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1igniters, an electromagnetic switch adapted

to complete the circuit through said branches-.

successively, a control circuit for said switch
having a like number of branches associated

with said switch to move it to its different

positions, and - pressure - controlled  switch
mechanism associated with each of said cylin-
ders adapted to complete the circuit through
the branches of said control circuit respec-
tively to shift said magnetic switch, whereby
an explosion in one cylinder will adapt the
igniter of the succeeding cylinder to be ren-
dered operative. o o
o WALTER J. McVICKER.
Witnesses: | |
Howarp C. RicHARDSON,
W. R. McCavrum.
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