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to all whom it may concern. 
By it, known that I, WALTER J. McVICSER. 

a citizen of the United States, residing at 
Alma, in the county Gi Graiot, and State of 

5 viichigail, have invented certain nevy and 
useful inprovements in Controlling Miech 
anism for Explosive-Engines, of which the following is a specification. 

kiy invention relates to mechanism for 
10 controlling the operation of explosive en 

gines, such as gas and gasolene engines and 
the like, and any object is to provide a sys 
ten of coiliol wherein two or more engines, 
or cylinders, may be employed to driae the 

i5 Sanhe load in suici, a way that the work will 
be evenly divided between them. 

it is frequentiy of advantage to connect s 

several small power its instead of a sila 
gle one to drive a given load, but when this 

20 is done it has been found difficult to prop 
erly reguiate the operation of the small 
units so thit one or the other would not do 
a disproportionately large share of the 
work. For instance, if the governor of one 

25 engine happens to be adjusted to render the 
igniting device of that engine responsive at 
a slightly higher speed than the speed at 
which the igiliter of the other engine be 
coines 'esparisive, as the speed of both en 

30 gines drops with as ificreasing load, the one 
which is adjusted to respond, at the higher 
speed continences to do work before the 
other, and it may this happen that, under 
certain conditions of load, one of the asso 

35 ciated engines will do pi'actically all of the 
work. Cr, if the governor is connnnon to 
both engines, it is entirely a matter of 
chance which engine will take the explo 
sion when the work requires it; and it inay 

40 thus happen that one engine or the other 
will be doing more than its share of work. 

it is the principal object of any invention 
to provide means for issuring an even dis 
tribution of the work when a nuine of ei 

45 giines are connected to dive the same c aci, 
and this, genei'aily speaking; accomplish 
by the provision of mechanism which op 
ei'ites automatically upon the occurrence of 
an explosion in one eigiine, to shift the next 

5 e explosion, whenever, the work may require 
it, to the cither engine. 
practicable to use a niimier of snai engines 
on a given piece 33 voti, instead of a single 
jarge one, with the result that it. In ore eiti 
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cient operation, 2.11d a hetter speed regula- 55 
tion may be obtained. 
Referring to the drawings, Figure is a 

diagramatic view of a two cylinder ex 
plosive engine, equipped in accordance with 
py invention with means for alternating 60 
the ignition spark between the two cylin 
dei's: Fig. 2 is a diagrammatic view of the 
circuit of the governor: Figs. 3 and 4 are 
views in pian and elevation, respectively, of 
a form of electro-magnetic switch for alier- 65 
nating the ignition circuit. Figs. 5 and 6 are 
sectional elevation and pian views, respec 
tively, of a for of pressure switch designed 
for controlling the circuit of the ignition al 
ternator; Figs. and 8 at views in end ele- 70 
vation, and in end cross-section, respectively, 
of the cylindel's of a tyc cylinder engine 
equipped with a device for bringing about 
the alternation of the ignition circuit by 
purely mechanical means; and Fig. 9 is a .75 
vertical cross section of the ignition alternat 
iing device shown in connection with Figs, 7 
and 8. 

Referring to the present embodiment of 
any invention, as illustrated in the drawings, 80 
A represents a gas engine having two cylin 
ders B b, the piston rods 3 bi of which are 
connected with the crank shaft c of the en 
gine, which is journaled in the frame of the 
engine and carries at one end the fly wheei 85 

. ... governor is connected with soine 
part moved by the engine-in the present in 
stance to one end of the shaft. c. She cylin 
del's 3 l are provided with igniters E e, re 
spectively, and with electric switch devices 90 
iD d, resectively, adapted to be operated by 
explosion pressure in the cylinder. The ig 
Initers i. e., may be of any well know 1 type, 
as, for instance, the type wherein a contact 
lever within or in communication with the 95 
cylinder normally resis against a contact an 
vii, and is separated therefroii to produce a 
Spark by being engaged by the pist on head 
at the end of its return stroke. The ignitel's 
E e are connected in an ignition circuit 100 
which includes a suitable source of current, 
as battery 7, a self induction coil i, switch 
contacts in the governor i, and other con 
tacts in the electro-magnetic switch or alter 
nator F. . 
The office of the electro-magnetic switch 

or alternator F is to switch or alternate the 
ignition circuit between the two igniters Ee, 
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3. 

and it inay assume a variety of forms. The 
pne which have preferred to employ in 
the present instance is iiiustrated in detail 
in Figs. 3 and 4 and consists of a base f 
of suitable imaterial, upon which are secured 
the electro-magnets ff, and f* f, respec 
tively, whose forward ends or poles are pre 
sented to an amature f on opposite sides 
thereof. The armature f is supported in 

o trunnions f* f which are provided with 
the customary adjusting screw and lock nuts, 
and one of which is provided with a binding 
post f° by means of which electric connec 
tion may be made with the armature. The 
armature is preferably a permanent magnet 
with its two poles at its opposite ends, in 
order that it inay adhere to and make proper 
electrical contact with the cores of either 

... magnes, to which it may be attracted. The 
0 two magnets f f and f f of the electro 

magnetic switch or alternator are supported 
on the 3.se f by ineans of insulating biocks 
f" and f, respectively, and clamping pieces 
f' and f, respectively, which extend trans 

25 versely of the coils f f. f* 
held in piece by means of Screws, as indi 
cated. The cores of the magnets are thus 
insulated fron each other, and are adapted 
to form part of independent branches of the 

3 circuit which includes the armature f", that 
branch being closed which includes the mag 
net against whose cores the armature f is 
lying. The two magnets f f' and f* f are 
provided with binding posts fif7, respec 

5 tively, which are mounted upon the metalic 
yokes f of the magnets. The energizing 
circuit for the magnets extends from the 
binding post f serially through the coils f 
and f' to the binding post f, and serially 

40 through the coils f and f to the binding 
Post f°. The two coils of each magnet are 
so connected that their effect is additive, both 
tending to produce the same pole at a giveil 
end of the magnet; and the coils of eacy 

45 magnet are so connected that the two poles 
which each produce are presented to the poles 
of opposite sign on the armature f, so that 
whichever magnet is energized produces 
poles which exert an attractive influence on 

50 the permanent magnet of the armature, and 
thus draw it to them. 
The form of explosion - actuated switch 

that prefer to employ, and which in the 
present instance is of the form wherein ex 

55 plosion pressure in the cylinder brings about 
of the switch contact, is illus 

trated in detail in iTigs. 5 and 6 of the draw 
the closin 

ing. The device, as shown, comprises a 
frame or casing 'd', having a screw-threaded 

'50 extension adapted to be screwed into the 
cylinder of the engine, and having a passage 
d in the extension communicating with an 
enlarged cylindrical opening din the casing 
d. The end of the enlarged cylindrical 

65 opening d" opposite the end with which the 

f', and are firmly 

w 

passage of communicates, is screw-threaded 
and adapted, to receive an exterially Screw 
threaded plug d' having a central perfora 

a w lts: - 8. .. tion in allinement with the passage ( in the 
frame or casing (d. Within the cylinder 

. ---- p thus formed, between the end of the plug 
d' and the walls of the easing cl, a piston is 
placed, comprising a stem at arranged to 
fit snugly within the opening d and the 
opening in the end of the plug d", and pro 
vided with an enlarged plug ol' collar (d 
fitting singly within the cylindrical open 
ing d". The piston is normally held in its 
forward position by means of a compression 
spring d", carried within the central per 
foration of plug d', and interposed between 
the end wall of said perforation and the 
collar (l' on the piston. Supported by lugs 
extending from the frame d is a metallic 
bridge d', which extends traits versely across 
the end of the stem d" of the piston, and in 
position to come into contact, there with when 
the same is caused to move outward by pres 
sure applied through passage (d. The me 
tallic bridge d is insulated from the frame 
of the device by insulating pieces d and d. 
interposed between the frame and the bridge, 
and the screws which hold it in place. One 
of the screws d carries a binding post di 
by means of which electric connection may 
be made with the bridge. 
The circuit controlled by the mechanism 

described in the foregoing may now be 
traced. From the battery or other suitable 
source of current G, which may in practice 
be the same battery or other source of cir 
rent shown separately and indicated by the 
reference character 9, the circuit, extends by 
way of conductor 6 to binding post f", and 
there divides, one brainch extending serially 
through the windings f and f of the electro 
magnetic switch to the binding post f", and 
the other serially through the coils f and f' 
to the binding post f". The branch which 
includes the windings f and f thence ex 
tends by way of () induct or 8 to the binding 
post connected with the bridge ( of the 
pressure switch 3 associated with cylinder 
B of the engine; while the braich which in 
cludes the vindings f' and f* extends by way 
of conductor T to the bridge of pressure 
switch (d. of cylinder b. The pisions of both 
pressure switches are in electrical contact 
with the metallic parts of the engine, ald 
consequently when either one is moved into 
contact with its bridge, the circuit of the 
associated branch is completed to the other 
pole of battery G by way of the metallic 
frame of the engine and conductor 9. 
The ignition circuit of the engine may be 

traced as follows: Ole pole of the battery (7 
is connected by way of conductor 1 with the 
binding post f" mounted upon the trunnion 
fit of electro-magnetic switch F, and thus 
with the armature f". Thence the circuit has 
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two alternative, faths, depending upon 
which side of the center and against the 
poies of which magnet the arinature f" lies. 
One branch extends from the core of magnet. 
f f by way of binding post f. and conduc 
to 3, to the ignitier a oi gy index b, while 
the other extends from the ragnet if by 
way of binding post f° and conciacior 2 to 
the igniter E of cylinder R. One contact of 
each ignitei is conceeted by way of the ine 
tallic iframe work of the eigine, or in any 
other suitabie mainter, to the goverior , 
whence it returns to the other gole of the 
battery g by way of conductor 4. self-indic 
tion coil and condictor 5. 
The circuit through the governoi E, as in 

dicated in Fig. 2, is from the metalic fraue 
work of the engine.--or from the igliter's Ec, 
by way of a separate conductor. 
sired to employ one-to the spring piate 
secured at one elic to the airii is carried on th: 
shaft of the engine, and having secured to 
its other end a weight i* 
rests against a cointact pin - in neta iic coin 
nection with a contact irish *, which 'alsh 
is insulated from tile ari: i tipi in which it 
is carried by aeans of an interposed block 
of insulating naterial. The free end of the 
brush i is adapted as the shaft rotates to '' 

make contact at regular intervals with a line 
ta., c segment i carried on an insulating ill 

rotatably mounted on the bearing of the 

35 

40 

4 is 

60 

shaft so that it may be turned to bring the 
segment into position to rake contact witi, 
the brush at any desired point in its rota 
tion. When the speed of rotation increases: 
beyond a certain predetermined limit, the 
weight i° on the end of spring plaie is 
thrown out by centrifugal force, thus real 
ing contact with pin it and interrupting the 
circuit. 
The operation of iny controlling mechan 

isin is as follows: Assuine that the 'inati'e 
f', or switch meinbei', of the electro-magnetic 
switch F lies in contact with the cores of 
magnet f'f'' assinoy in in figs, 3 and 4, that 
branch of the ignition circuit is coipleted 
which extends to igniter E associated wit: 
cylinder B of the engine, the branch extend 
ing to... the igniter e of cylinder to remaining 
open. Consequently when the engiue is 
started, the first spark and the first explosion 
will occur in cylinder 3. The pressure de 
veloped by the explosion in cylinder 3 
farces the piston of the pressure switch D 
out so as to bring the end of its stem: if ite. 
contact with the metallic bridge (d. This 
completes the circuit of inaget f f if the 

which there on is en 
{} { 

inhassistic Switch. 
ergized to aii: , t the ariatire f 
against its poies, the ariaature Feinilii; g. 
afieir the retriction of stem d' fr) iiige 
(6 of the pressure switch. D with the failing 
pressure...in the position to silicit it has 

65 bell in oved. By virt ic. of the periajeri. 

if it is de-: 

which hor:lity. 

speed. 

Inggaetis: of ille arhature. This nove 
meat of the aralaire interrupts the branch; 
{of the ignition circuit, that includes igniter 
E, thus readering cylinder D temporarily 
iii operative, and completes the branch of the 
igiition circuit, inciding ignifier e, thereby 
glacing cylinder l in condition to take the 

Xi explosioi). When the explosion occurs 
ider the pressure switch d asso 

ted with it is actiated to monentarily 
in piete the circuit of nagaet, f' f' of tie 

'lect '{-n}}ignetic switch F, thus causing the 
overinent of the armattire back to its orig 

ion, and again rendering cylinder 
ye and cylinder b inoperative. 

- -, 

3. 
This action co:) tilities as the engine gather's 

Wien the speed exceeds the limit 
predetermined by the goverlor, that device 
{perates {:} interrupt the ignite) circuit, and 
tils to iteri'it, the explosions in the engine 
ultil the seed of the eggine is 'educed by 
the w () 'k that it is doing. When the speed 
again fails beiosy, tile predetermined inlit, 
instead of the explosion occurring by chance 
in which ever cylinder happens first to re 
ceive 2 spark, regardless of whether the last 
(explosion took place in that cylinder 9; in ot. 
as has see the case bereiofore, my system 
ope'a £es is all of the explosion to that cyl 
inde} whiti has in of received the last ex 
pl}s;91). 'ile i'esult is that no unatter what 
tie Working conditions are. a control system 
equipped in accordance with iny invention 
{}}erates to distribute the explosions, and 
consequently he work is evenly divided le. 
tween the two cylinders or engines. 

In Figs. 7, 8 and 9 have illustrated a 
modified form of any invention in which the 
alternation of the ignition between the dif > ferent cylinder's or engines is effected li 

i. rectly by Illi'ey mechanical agencies and 
rvention of electro-magnetic 

2), it these figa ires, live ilius 
two cylinder engine J whose cylin 

de's and ... yater jacketed in the listial. 
iina line", are connected by pipes and 2. re 
spectively, with a pressure switch Ni. This 
switch coilises a hollow substantially disk. 
shaped casing one-half of which is hollow to 
form a seini-alanular cylinder tithin which 
a piston in, in the form of a vane, secured 
to a shaft in journaled in the frame or cas 
i:ng in', is adapted to move. The pipes : 
and i conia unicate with opposite sides of 
the cylinder na”. {}}le end of the shaft n: 

lies through the casing, and has sit 
2 red to it a contact airin in which is 

anged, as the van: or piston m. oscillates, 
to swee: (yer this surface of an insulating 
biock in and to inake contact at the limit. 
of its in ovenient with contact terminals n. 
aid 'n.'', ie other end of the shaft in 
protrudies from the casing, and carries a 
washer, hetween which aid the casing is in 
{erposed a compression spring in', the 
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secured on the 
shaft by a 1. tilt {}; the 
coni press 
went is ; ; 
to it, fi'ois: 
that th: 

in ti? (; ; ; 

sisted to pre s 

R; 
i'e less 
tier. 

vil:) ::. 
it; cylintier 3, the explo 

sion pressure is translitted iy way of ipe 
h; &nd moves the yane in, against the frie 

... ( i ; 

tional resistaice of the spring m., to the po 
sition sino win it dotted lines at the other and 
(of the cylinder. This moves the switch arm 
n2' to the point, where it cones into engage 
ment with the contact piece on 9. The switch 
aria and contact pieces in and n are so 
connected in tie ignition circuit that wirer 
the arm rests on contact piece n°, the igni 
tion circuit is coilpleied to, the igniter asso 
ciated with cylinder ; and when the arm 
rests on contact in the circuit, is completed 
to the ignite of cyliadier S. it follows 
from this that cylinder i is now in condi 
tion to take the next explosion, which, whe 
it occurs, moves the varie back into its origi 
inal position, and the switch arah no back. 
into engagement, with centact piece in’. 
The device thus operates to alternate the ex plosions between the cylinders. 

Although have described here or less 
precise forms and details of construction, i. 
do not inted to in it myself thereio, as 
contenadiate changes in forin, Ro'oportion of s " . 

paris, aid the substitution of equivalients as 
circunstances inay siggest, or render expe. 
diet without departing from the spirit or 
Scope of my invention aid clains. For in 
stance, althcagh have described nay inven: 
tion particularly in connection with an en 
gine having two cylinders, it will be under 
stood that it may readily be adapted for use 
with aty desired number of cylinders or 
chgafaes. 

it will also be 3 inderstood that iny inve 
tion is a plicable of only to a systein of 
electrical ignition, in consection with which 
it has been illustrated and described, but 
also to any other system of ignition which 
it may be convenient to employ; also that 
a great variety of weli known types of 
switches and electro-magnetic mechanism 
for operating the same may be used in lace 
of the particiar. 33ad novel for a which 
have described; and that the controller 
mechanism associated with the cylinder may 
be either a pressure a cituated device, as 
have illustrated and described it, or a de 
vice actuated by any other effect of an ex 
plosion in the cylinder, without departing 
from the broad spirit of iny invention, 

cairn: - 

1. in an ignition syster for 'explosive e 
gines, the combination with a plurality of 
cylinders and an igniter for each, of a cir 
cuit including a source of current associated 

attaclect 

with said igniters, a switch in said circuit 
adapted to render said igniters operative al 
ternately, an electro-magnet for operating 
said switch, a circuit for energizing said 
electro-magnet, and a switch controlling 
Said last mentioned circuit actuated by ex 
piosion effects in one of said cylinders. 

2. In all ignition system for explosive en 
giles, the combination with a plurality of 
cylinders and igniters therefor, of a circuit 
including a source of current associated 
with said igniters, an electro-magnetic 
Switch in said circuit adapted to render said 
igniers operative alternately, a circuit for 
said electro-magnetic switch, and pressure 
operated switch mechanism associated with 
each of said cylinders adapted to control the 
circuit of Said electro-laagnetic switch, 
whereby an explosion in one cylinder adapts 
the igniter of the other cylinder to be ren 
dered operative. 

3. In an ignition system for explosive en 

70 

80 

gies, the combination with a plurality of 
cylinders and igniters therefor, of a circuit 
for said ignitiers including a source of cur 
rent, a Switch for rendering said igniters 
operative alternately, two electro-magnets 
associated with said switch and arranged to 
move 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 
posion device and adapted to be operated 
thereby, and a circuit arranged to connect 
each of the aforesaid electro-magnets with 
one of the pressure operated switches. 

4. In an ignition system for explosive en 
gies, the combination with a plurality of 
stylinders 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 switch and adapted to move the 
saline from oise 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 circuit for said 
electro-magnets, and a pressure actuated 
switch associated with each of said cylin 
der's, said switch being included in the cir 
cuit of the elect l'o-magnets and being adapt 
ed to control the operation thereof. 

5. In an ignition control system for ex 
plosive engines, the combination with a plu 
rality of cylinders, and an ignition circuit 
therefor, of an electro-magnetic switch for 
controlling said ignition circuit, said switch 
comprising a permanent magnet fulcrumed 
on a base. two electro-m::gnets arranged to 
present their poles to saipeii lanent mag 
net on opposite sides thereof, said permanent 
magnet serving as the armature for said 
illaghets, and being adapted to oscillate be 
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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. v 

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

10 

5 

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 coöperating with said electrical 
circuit to break the same whenever the 
speed exceeds a predetermined maximum. 

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 coöperating with said electrical 

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 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 magnetic switch, whereby 
an explosion in one cylinder will adapt the 
igniter of the succeeding cylinder to be ren 
dered operative. 

WALTER J. McWICKER. 
Witnesses: 

HowARDC. RICHARDSON, 
W. R. McCALLUM. 
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