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Applleation 4k

To all whom 1t may concern. ‘

Boit known that T, Wamuw McVicxnr,
4 citizen of the »inl»m(l States, residing at
Alma, in the: county of Gratiot and State of
Mlchmﬂu have inv ented certain new and
useful Improvements in Gnt:‘oﬂinw Mech-
anism for E&X”)?OSL"L igines, of swhich the
following is a specification.

My invention relates to mechanism
conty olling the operation of explosive en-
gines, such as gas and gasolene engines and

o

~the like, and my obmw is to provide a sys-
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tem of conirol Whefe*n two or more engines,
or ¢ Viindﬂrs, may be employed to ch'me the
same load in sueh a way that the w
be evenly divided betwsen them.

It is frequently o advantage to connect
se\‘ﬂrai small power
gle one to drive a g

A

b
(Y
+
14

Ve Io{ﬂu but when this
is done it has been fou mx’muli fo.orop-
erly wvegulate the op ation of the smell
units so that ane or the other *voui'i not do
a uzsproputmn ely large share of. the
work. For instance, if the governor of one
engine hap‘onns to be adjusted te render the
igniting device of that engine responsive at
a shrfhﬂv higher ‘peed than the speed at
which the
coines Aeapmmw, as the speed of both en-
gines d ‘ith an incressing load, tﬂe .one
which isted Lo respon at the higher
speed ¢ ,omm\ nees to do ,‘mk before the
other, and it may ilﬂﬂs wppen that, under
('er'tum ('011&1#10w ﬂﬁ load, one of U\c A880-
ciated engines will 'do m"?cm,dll“f all of the

is adj

work, (;1- if the governor is common to
both engines, it is entirely a matter of

chance which
ston when the
thus he

engine will talke t'he'e‘.f;}')h»
work requires it; and it may
ppen that one engine or the O(LOL

~will be d olng more than its shdu of work.

It is the prmumi «o‘;iwt of my invention
to provide Jueans for msm ing an even dis-
tribution of the work when a nwnber of en-
gines are connected fo drive the samne Joad,
and this, generally speaking; © qbcomphsh
by the provision of mechanisnl which op-
erates automatically vpon the occurrence of
an explosion in one. gine, to shift the next

]

sxplosion, whenever the work mzv* require
zt to the Omer {mgme. This 1dem it .

3

practicable to us winber of sna h engines
on & given pises 'nz. W ‘14:% in:ae“u of o single
]argﬂ ope, with t that @ more

5y

e

n -, mhs‘iﬁ B0 T

ork will

niits 1;151eﬁd of a sin-

igniter of the other - uwme be-

A CORPORATION

OB EXPLOSIVE-BNGINEL

cient operafion, and a bedel speed
tvon may be obtained. ,
teferring to the drawings, Figure 1 is g
dmom nmatic view of & two cylinder ex-
ploswe engine, eqaxpped In accordance with
my invention with means for alternating
the ignition spark between the two eylin-
ders; T 12. 2 15 a diagrammatic ne\" of the
(1\’01711; of the governor; Figs. 3 and 4 are
\1e 's i plan and eleva ation, 1'ewect1w1y of
a form of electro. -magnetic switch for alter-
nating the ignition cirenit; ; Iigs. 5 and 6 are
ecmoum eJev‘ltmx- and plau views, respee-
n\ ely, of n form of pressure switch dcbzgned
for cuntrolhno the circuit of the ignition al-
lcmwur' Ew.s 7 and 8 atg views in end ele-
ration, and in end cross-section, re apcr'uvdy,
oﬁ the cvhnaezs of a two cylinder engine
equipped with a device for br’mgm about
“the ahewstm& of the iganition circuit by
purely mechanical means;
vef‘tmal cmss section of the i ignition ‘alternat-
ing device shown in connection with F1 1gs. 7
and 8 ’
Referring to the present embodiment of
my mvontmu, as ﬂlustrated in the drawings,
A represents o gas engine having two ¢ylin-
ders B 7, the pmtov vods B b of which are
«,oxmuied with the crank shaft ¢ of the en-
gine, which is journaled in the frame of the
enume and carries at one end the ﬁy wheel
.7 A governor I is connected with scme
part moved by the engine,—in the present in-
stance to one'end of the shaft ¢. The eylin-
ders B ¢ are provided with igniters B ¢, re-
spectively, and with eleunr* switch devices
D d, respectively, adapted 1o be operated by
e\pl(mou pressurﬁ in the eylinder. The i ig-
niters ¥ ¢, may‘be of any ell known type,
as, for instance, the type wherein a contact
lever .arhn or in communication with the
cylinder normally vests against a contact an-
‘vﬂ, and s separaled therofrom to produce a
spark by being engaged by the piston head
at the end of ity velurn stroke. The e 1gniters
¥ ¢ are connected in an ignition circuit
which inchudes a suitable source of cul‘rent
as battery g, a self induction coil H, switch
contacts in the governor I, and other con-
tacts in the eleetro- ms.frnﬂ{u, switch or alter-
nator If.
The office’ of the electro- -magnetic switch
v alternator I is to switch or slternate the

regula-

etfi- | *gmtvcn cireuit buwuw the two igniters B e,

TUFACTURING

and Fig. 9 i1s a.
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~magnel to which it may be attracted.

F

=

snd it may assume o variety of forms., ‘The
one which I have preferred to employ in
.the present instance is illustrated in detail
in Figs. 3 and 4, and consists of a base f*
of suitable material, upon which are secured
the electro-magnets f f*, and f2 f%, respec-
tively, whose forward ends or poles are pre-
sented to an armature f7 on opposite sides
thereof. The armature f7 is supported in
trunnions f'* %, which are provided with
- the customary adjusting screw and lock nuts,
and one of which is provided with a binding
post f2° by means of waich electvic connec-
tion may be made with the armature.  The
armature is preferably & permanent magnet
with its two poles al its opposite ends, in
order that it mey adhere to and malke proper
electrical contact with the cores of either
The
two magnets £ and f2 /% of the electro-
magnetic switch ov alternator are supported
on the base f* by wmeans of insulating blocks
71 and 4, respectively, and clamping pieces
7% and ¢, vespectively, which extend trans-
versely of the'coils f /7 /% /%, and are firmnly
held 1n place by means of serews, 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 which includes the armature f7, that
branch being closed which includes the mag-
_net against whose cores the armature f7 1s
lying. The two magnets f /* and 72 f° ave
provided with binding posts ¢ 7, respec-
tively, which are mounted upon the metallic
yokes /% of the magnets.  The energizing
circult for the magnets extends from the
binding post f* serially through the coils §
and f* to the binding post 7%, and sexiaily
through the coils 2 and f° {to the binding
post f°. The two coils vf each magnel are
so connected that their effect is additive, both
tending to produce the same pole at o given
end of the magnet; and the coils of each
maguoet are so connected that the two poles
which each produce are presented to the poles
of opposite sign on the armatuve §7, so that
whichever magnet 1s energized produces
poles which exert an attractive influence on
the permanent magnet of the armature, and
thus draw it to them.
The form of explosion-actuated switch
that I prefer to employ, and which in the
present instance is of the form wherein ex-
plosion pressure in the cylinder brings about
the closing of the switch contact, 1s illus-
trated in detail in Figs. 5 and 6 of the draw-
ing. The device, as shown, comprises a
frame or casing 'd', having a screw-threaded
extension adapted to be screwed into the
cylinder of the engine, and having a passage
@ in the extension ¢ommunicating with an
enlarged cylindrical opening ¢* in the casing
d'. The end of the enlarged cylindrical
opening ¢* opposite the end with which the

£

I
|

passage ¢° communicates, is screw-threaded
and adapted. to veceive an externally screw-
threaded plug d** having a central periora-
tion in alinement with the passage 4° in the
frame or casing . Within the cylinder
thus formed, between the end of the plug
% and the walls of the casing ', a piston is
placed, comprising a stem d* arranged to
fit snagly within the opening ¢® and the
opening in the end of the plug d'%, and pro-
vided with an enlarged plug or collar o*
fitting snngly within the eylindrical open-
ing d*. 'The piston is normally held in its
forward 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 frame ¢* 13 a metallic
bridge @7, which extends transversely across
the end of the stem &° of the piston, and in
position to come into contact therewith when
the same is caused to move outward by pres-
surve applied through passage «°. The me-
tallic bridge ¢7 1s msulated from the frame
of the device by insulating pieces ° and d®,
interposed between the frame and the bridge,
and the screws which held it in place. One
of the screws @ carries a binding post '
by means of which slectric connection may
be made with the bridge. o

The circunit controlled by the mechanism
described 1 the foregoing may now be
traced. From the battery or other suitable
source of current ¢, which may in practice
be the same battery or other souvce of ciir-
rent shown separately and indicated by the
reference character ¢, the cireuif extends by
way of conductor & to binding post f°, and
there divides, one brauch extending sevially
through the windings f and /* of the electro-
magnetic switch to the binding post 74, and
the other seridly through the coils /* and f#
to the binding post /. The branch which
includes the windings 7 and /* thence ex-
tends by way of conductor 8 to the binding
post connected with the bridge ¢ of the
pressure switch © associated with cylinder
B of the engine; while the branch which in-
cludes the windings §* and §* extends by way
of conductor 7 to the bridge of pressure
switeh 4 of eylinder . The pistons of both
pressure switches are in electrieal contact
with the metallic parts of the cngine, and
consequently when either one is moved into
contact with its bridee, the cireuit of the
associated hranch is completed to the other
pole of battery (& by way of the metallic
frame of the engine and conductor 9.

 The ignition circuit of the engine may be

traced as follows: One pole of the battery g
is conneected by way of conductor 1 with the
binding post *° mounted upon the trunnion
75 of electro-magnetic switch I, and tlius
with the armature /7. Thence the circuit has
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fwo, altaxdzuiw - gaths, dmeﬁdurgﬂ upen
which side of the center wml 2ga ast the
poles of wlnch magnet the anm #7 les.
One branch extends from Lhc ce e of ms rgnet
7 by way of bmmpo post j1° mfl condue-
tor 3, te the igniter ¢ of ¢ylinder &, while
the om}*ev e}:ten(’ '«‘?'om the mag 7- 7 by
way o of binding pes i ! conductor 2
the igniter W ) ot cy De ¢ contaci
each Lqmtgr is con nee wauy of the me-
tallic frame work of

ne;, ov in any
other suitable manuer, governor I
whence it vefurns to the il pole of the

battery g by way of conductor &, self-induc-
tion coil B and conductor 5.
"The cireutt through the gover
dicated in Fig. 2, is from thn me ]uc
work of the engine,~—or from the 1"nn
by.way of a separate conductor, if it is d(\
sired to employ one,— to the spr ing piate ,,"
secured at pne end tothe arm ¢
shaft of the engine. and having secu Ld tn
its other -énd a wﬂmlﬁ w }m,i
rests ags imsi a contach pin 4 0y 1 metnti
wutzon with A contact brush 4 , which brash
m insulated from the um & upon which it
is carried by means of an interposed ‘mu("*
of m&uhhmr material.  The free end of the
brush 4 ML&I)LL( as the shaft ro
make (‘()ntdm at regulay intervals with a me-
tas.ic segment 4 carvied on an-insulating hob
on the hearing of the
shaft so that it may be turned to bring the

noY $in-

2

segment into pocv‘ror to muke « ontact with
thﬁ brush at any desived ; lm‘.i i its rota-

tion.  When the speed of rotation increases
beyoud & certain pmdueumn d h,m“(, the
weight 4 on the end of spring plate ¢ is
thm\\ n out by centrifugal force, thus break-
ing contuet with pin ¢ and i nmrup ing the
circuit.

The (‘pemtmn of my con
ism is as follows: Assume th
#7 0t switch member, of the electro-magnetic
switch T" lies in contact with Lne coves of
magnet /2 2, as shown in Figs. 3 andd. that
branch of the jgnition cirveult is <f.rmpwie<7a
which extends to igniter B assoclated with
eylinder B of the en;zme the branch extend-
ing to.the igniter ¢ of l‘thdQl O remuining
opein. (oanncn iy when the engiue is
started, the Hest spa;l md the first m.pk sion
will occur in“eylinder B, T he pressure de-
\'eioped by the e\sﬂoslcn m Lnindei B
forces the piston of the Bressure ~wm h D
out’so s to bring the end of n.
contact with the metallic bridge
complefes the ciren It of magnet ;" ]‘ %
magnetic m‘%‘ih‘h. which ihm‘mvpon 15

trolling medt
1ot Lhe armature

ergized ‘m abtyuet the armatore f7
against 1t8 poles, tlr armnature re ;miniz
afier the vetraction of s top a* from Lrides
@™ of the pressure switeh D with the falling
pressures—in the position to which it has
been moved, by virtue of the permanent

fraie _speeu.

Cof its

nggnetism of
ment ot the arm ature mmz’rupfs the | 1‘&}1“]1~
of the ignition cireuit that includes ignite
’J thus "“ndeuur c~vhnqer D tempor arﬂv
jnoperative, and completes the branch of the
tion bh(_ , ;_tmh g igniter ¢, thereby
cylinder b in U)IldlL]Jn to take the
xplosion.  YWhen the explosion oc urs
nder & the pressure switch 4 asso-
1% ois adumed to - ,nomentamly
ie <=ncud of magnet f* 5 of the
etie switeh ¥, thus c&uamo the
t f the armature back to its orig-
vou. and again rendering. Lvhnder
: and cylinder b inoperative.
on continues ag the gnglne gathers
When the speed exceeds the 1
predetermined ’m’ the governor, that devi
()nor‘n'“&‘ to i.x’

‘L)

r;} Yo ag

lﬂs ety

ice
rvapt the Lg,mter circuit, and
tthe explosions in the engine
st the engine is reduced ! by

unul thv S

the work i is doing. When- the speed
again ""Ma bﬁ’uuﬂ the puuvwvnmu} It

instead of t-)e explosion ocenvring by chance
in whicheve eyhinder happens frst to re-
i )--nc nmd”}’”ss of whether the last
took place in that cylinder or not,
v the case heretofore, my system
()1‘91' tes to allot the explosion to.that cyl-
: \f'!:lih has ol received the Iast ex-
plosi e v \gul* ig that no wmatter what.
the working conditions are, a control system
equipped in “nd'mc;\ with my invention
serates to bute the explosions, and
consequently the work is evenly divided be-
tween the two evlinders or et ngines.

In Figs. 7, § and § I have iHustrated o
modified form of my invention in which the
alternation of the ignition between the dif-
ferent cylinders or engines is effected di-
vectly by purely mechanical agencies and
withont the i W‘Pﬁnn of electro-n: agnetic
echanism, these figures, I lzwe “illus-

in
i a two Lyhm er engine J whose eylin-

, water 1"’*1«31@? in the usual-
nected by pipes 2 and 7, re-
tn & pressure S\"lt(‘d M. This

s a hollow substantiaily disk
one-halt of which is hollow to
wnnular eylinder within which

form a semi-z
a piston m in the form of a vane, secured

to o sh (un m? journaled in the frame or cas-
ng m* is pred to move. The plpf.s A
and 7 COTNUNI vith oppocnm sides (:I
the eylinder f)s,", Ome end of the snaﬂ m®
| : th casing, and has snit-
: % contact arm, nt which is
ranged, as the vane or piston m oscillates,
to sween over the surface of an insalati nﬁ
block m° and o malm contmi at the limi
mow‘ment with wnuau, terminals m"
and Mo, w; other end of tnﬂ shaft m?
oirmm from the casing, and mrmeq a
,wwm' between which and the casing is in-
a comprassion  spring m the

ada

*ihe armature This moves
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“precise forms and details of econstruction,

1 the
»§ the
o pre-
attached
; ure 1ess
s eylinder

Wwien an

e explo-

sion pressure is transmitted by way of pipe
k and inoves the vane s, against the ifrie-

o

N * phe]

tional resistancs of the spring m*, to the po-
sition shown in dotted lines at the other end
of the cylinder. This moves the switch arm
mt! to the point where it comes into engage-
ment with the countact piece m®.  The switch
arm and contact pieces m® and m!® are so
connected in the ignition circuit that when
the arm 1ests on contact piece m’, the igni-
tion cirenit is completed to,the igniter asso-
ciated with cylinder Ly and when the arm
rests on contact m'® the circuid s sompleted
te the igniter cyiinder . It {follows
“from this that eyhnder I is now in condi-
tion to take the next suplosion, which, when
it occurs, moves the vans beck into its origi-
nal position, and the arm mtt back
into. engagement with act plece .
Fhe device thus operates to alfernate the ex-
‘blosions between the cylinders

- Although T have described more or less

S
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5
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e
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do not intend Lo limit myself thereto, as

contemplate changes in form, proportion of

as

parts, and the substitubion of equivalents
circumstances may suggest, or vender expe-
dient without. departing from' the spirit or
scope of my invention and cliims, For in-
stance, although 1 have described my inven:
tion particularly in connection with an en-
gine having two cylinders, it will be under-
stood that 1t may readily be adapted for use
with auy desived namber of cylinders ov
engines. .

Tt will alse be understood that my inven-
tion is applicable not culy to a system of
electrical ignition, in connection with which
it has been illustrated and described, but
alse to auny other system of ignition which
it may be convenient to employ; also that
a great varisty of well known types of
switches and electro-magnetic mechanism
for opersting the same may be used in place
of the particular aad novel form swhich I
have described; and that the  controlier
mechanism associated with the cylinder may
be either a pressure sctuated device, as I
have illustrated'and Jescribed it, or a de-
vice actuated by any other effect of an ex-
plosion in the cylinder, without departing
from the brozd spirit.of my invention.

¥ claim: _ ) -

1. In an ignition system forexplosive en-
gines, the combination with 2 plurality of
evlinders and an igniter for each, of a cir-
cuit inclugding » source of currdnt associated

o
o

with said igniters, a dwitch in said cirenit
adapted to render sald igniters operative al-
ternately, an electro-magnet for operating
said switch, a eclveuit for energizing snid
electro-magnet, and & switch controlling
said last mentioned cireunit actuated by ex-
plosion effects in one of-said cylinders.

2. In an ignition system for explosive en-
gines, the combination with a plurality of
eylinders and igniters therefor, of a cireuit
including a source of current associated
with sail igniters, an electro-magnetic
switel in said circuit adapted to render said
igniters operative alternately, a circuit Yor
said electro-magnetic switch, and pressure
operated switch mechanism associated with
each of said eylinders adapted to control the
cireuit of said electro-magnetic. switch,
whereby an explosion in oné cylinder adaplts
the igniter of the other cylinder to be ren-
dered operative.

3. In an ignition system for explosiye en-

70

85

gines, the combination with a pluralify of

cylinders and igniters therefor, of a circuit
for said igniters including a source of cur-
rent, a switch for rendering said igniters
operative alternately, two electro-magnets
associated with said switch and arranged to
meove it from one side to the other, a device
associated with each cylinder and adapted.
to be actuated by explosion effects therein,.
an electric switch associated with each ex-
plosion device and adapted to be operated
thereby, and a civeuit arranged to connect
each of the aforesaid electro-magnets with
one ot the pressure operated switches.

4. In an ignition system for explosive en-
gines, the combination with a plurality of
cylinders 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-
ternately, two electro-magnets associated
with said switeh and adapted to move the
same from one to the other of its alternate
positions, a permanent magnet associated
with said switch and adapted to maintain
the switch in the positions to which it has
been moved, an actuating eireuit for said
electro-magnets, and pressure actuated
switch assceiated with each of said cylin-
ders, said switch being included in the ecir-
cuit of the electro-magnets and being adapt-
ed to control the operation thereotf. ,

5. In an ignition control system for ex-

o
&

plosive engines, the combination with a plu-

ality of ¢ylinders and an ignition circuit
therefor, of an electro-magnetic switch for
controlling said ignition circuit, said switch
comprising 1 permanent magnet fulerumed
on a base. two electro-magnets arranged to
present their peles to saic perinanent mag-
net on opposite sides thereof, geid permanent
magnet serving as the armature for said
magnets, and being adapted to oscillate be-

1007
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tween them, and contact surfaces on said

armature and the poles 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.. ’ :

6.. The combination, with a plurality of
explosive engines and their cylinders,. of
igniters for said cylinders, an electrical cir-

cuit divided in a plurality of branches, one.

for each cylinder,a switch adapted to com-

plete any oneof 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 coSperating with said electrical
circuit to -break the same whenever the

_-speed exceeds a predetermined maximumn.

20

25

30

7. The combination, with a plurality of
explosive engines and their cylinders, of
igniters for said cylinders, an electrical cir-
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 codperating with said electrical

circuit to break the same whenever tlie speed -

exceeds a predetermined maximum, said
governor comprising a spring-pressed weight
rotated -by the .engine and interposed in

the igniter 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 ignition 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
igniters,-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 maguetic switch, whereby
an explosion in one cylinder will adapt the
igniter of the succeeding cylinder to be ren-
dered operative. : ‘
WALTER J. McVICKER.
Witnesses:
Howarp C. Riczarpsox,
W. R. McCivLLum.
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