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UNITED STATES

ERNEST W. NAYLOR,

‘OF PHILADELPHIA, PENNSYLVANIA.

ELECTROMAGNETIC MECHANISM FORIACTUATING.._EN_GINE,-VALVES.

SPECIFICATION formmg part of Letters Pa,ten’o No. 625 '?92 da,ted May 30, 1899

Aypplication filed Aungust 2, 1898, Serial No 637 4381,

[No modal 3

To all w?wm it TNQY COMCETT:

Beit known that I, ERNEST W. NAYLOR a
citizen of the United States of Amerlca 1esu1

ing in thecity and county of Phlladelphm in

the State of Pennsylvania, have invented a
certain new and useful Improvementin Elec-

tromagnetic Mechanism for Actuating En-
gine-Valves, 01‘ thh the followmﬂ' 1S &4 tme.

the aeeompanymn‘dt awmﬂs which form apmt
thereof. |

My invention 1e1dtes to. valve- a,utua,tmtr
mechanism, and has for its object to pmmde
a simple and efficient electromagnetic valve-
actuating device in connection Wlth the ad-
mission and exhaust valves, or both, of en-
gines, having particularly in view to enable

the engineer to alter the period of admission

of the s‘ream or other propelling fluid in an
engine and also to alter the compression, both

of bhese adjustments being pmetlcable in my

apparatus while the engine is running.

A furtherobject is to. provide for the a,tito-'

matic control of the cut-off effected by the

‘admission-valve by means of a governor, mny

device being of such character Lhat the gov-

of one per cent. to one hundred pm eent as
may be desired.

Kurther ob,]ects Whl(‘h I have in view ' to.
obtain to a high and efficient degree are the
avoidance of the usual valve- -gear, substitut-

ing for them a simple. electlomawnetlc mech-
anism, also the normal weneratwn of electric

current by the engine, coupled with provision |

for obtaining a current from other sources

in starting the same, and also provision for

manually Opelatmw each valve independent

~of the automatic valve-actuating mechanism.
Another object of my invention 1s to pro-

vide a construction of the elecmoma,ﬂ*netle-

ally-operated valves and a eomblnatlon there-
of with the cylinder of the engine. whereby
- the ‘amount of power requir ed to actuate the
valveis reduced to a minimum and whereby

in case of br eakaﬂ‘e the danger of further

- damage from the plston Stuklnﬂ* with dan-

_.55

gerousforceonthec ylmder—hedds isobviated.

The nature of my improvements will be
best undelstood as descnbed in eonnectlon

with the. dIcLWII]ﬂ‘&: in whlch they are illus-
trated, and in Wthh-—-——-

qule 1 is a side elevation of a steam-en-
gine pmmded with my 1mpr0vements, the
cylmder being shown in section passing
through the Valve -ports.
view of the engine, coupled with a diagram-
matic view of the electne circuits and con-
nections used therein. Fig. 3 is an'elevation

-of the revolving disk and eontaet -plates, to-

gether with the adjustable contact points or
10ds which mechanism forms the leading fea-
ture {)f my invention. Fig. 4 is a side eleva-
tion of the mechanism shown in Fig. 3. Fig.

5 is an elevation showing in detall the piv-
otal connections of the eontaet rods operating

on the face of the disk. Iig.6 is a plan view
of the same mechanism, partly in section, as
on the line = zof Fig. 5; and Fig. 7 is a plan
view of a modified disk and eontaet plates
A indicates the bed or frame of the engine,
B the cylinder, and C the live-steam chamber
connected with the steam-pipe ¢, C? indicat-

Fig. 2 is a plan

55
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ing a throttle-valve in said steam- -pipe, and

G and C* the conically-seated steam-passages
leading from the heads of the cylinder, the

seats bemn' adapted fm valves W]chh open

outward.

‘D is the exlmust ge,h?umbel of the engine,
connected with an exhaust-pipe D’ andbopen-
‘ing into the cylinder through its heads by

means of conically-seated Va,lve -passages D3
and D¢, the seats being. addpted as ShOWIl

for valves which open inward. | |
- E and X' are conically-faced valves oper a,t-__ﬁ
ing in connection with the valve-seats C®*and
‘Ctand eonnected by valve-stems E? and E3

with valve-actuating levers K!E4 said levers

being pivoted at e ¢t and provlded with. ar- -

matule extensions KE° E’ arranged in such

relation to eleetromaﬂnets Grand G’ that when
‘the said eleetromaﬂnets are. energized the

armatures will be attraeted mov'mﬂ' the le-

vers Eon ‘their pivots and opening the valves

E or E’ in accordance with the enewmmﬂ' of

_the magnets G and G

75
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At eel hswe indicated inwardly- exteudmw o

projectionson the valves Eand E',which when --
the said valves are closed extend mto the cyl-
_mder in such pOSlthIl as to be struck biy the

IDCJ
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piston (mdlcated at II) in case it moves far- | nection with the contact pomt or points con-

ther toward the head of the c¢ylinder than if

does in the normal working of the engine—
as, for instance, in case of the bteakaﬂ'e of
the piston-rod H'.

" F and F’indicate the exhaust-valves of the

engine, provided with conical faces adapted.

to seat themselves on the ports D?and D* and

~to open by movement into the cylinder of the

LO

engine. These valves are connected by rods
F* and F? with valve- actuating levers I Ir4,

pivoted, as shown, at f* f*and provided with
armatures I If®, ar ranged in such relation to
electromagnets G* and G3 that they will be

attracted and the levers moved to open the

- valves F and I’ as the electromagnets G*and

20

3, respectively, are energized.
At F® EF% I have indicated springs the func-

tion of which is to nor mal]y hold the e.:xhaust—
valves closed.

H2 indicates the cross -head Wheleby the

- piston-rod II' is connected with the connect-

. .

- 30

stance, in Tig. 4, by means of screws 7 4.

ing-rod I3 and through it with the crank-pin |

I, Whlch as shown, 18 secured on a disk I,

attaehed in turn to the main shaft I? of the |
engine, I° indicating the belt-wheel of the en-

gine, and I* a belt-wheel provided for tlans
mlttmfr power to a dynaIno. |
J mdlcates a disk which, as shown and as
convenilently constructed, 18 secured directly
on the end of the shaft 12 as shown, for in-

will be unde.rstood,- however, that the disk

- may be situated in any convenient place so

{0
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long as itis positively driven by a connection
from the moving parts of the engine. The
disk or the shaded portionsther eof as shown
in Figs. 3 and 7, are made of or coveled with
a non- eonductmﬂ' material.

J’ indicates a peuphelal contact - pldte of
conducting material, and J* a face contact-
plate havmn' a sickle-like form and an inner
edge J*in the form of a curve receding from
the center of the disk J, about which centel
it will be understood the disk revolves.

J% indicates the front edge of the contact- '

plate, and its position and shape, as well as
that of the curved edge J* must of course be

~nicely calculated to work in connection with

the particularcontact-points operating on the

~front of the disk, and for the results desired
in the operations of the valves of the engine

- I have shown the face contact-plates as fixed

Py
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on the front of the disk; but it will be under-
stood, of course, that they can be made ad-

;]ustable thereon without departure from my -

invention gnd that such adjustability would
in some cases bedesirable. Any convenient

-mechanism for shifting the contact-plates

and securing them in position may be used.
In Kig. 3 1 have shown a single contact-

plate J2 on the face of the disk, zmd in Fig. 7

I have shown two contact- plates ‘the inner
one indicated by the qymbol J*and the outer
one by the symbol 5~
ment may be advantageously used in some
cases, the inner contact-plate working in con-

It

engine.

‘T'his double arrange- -

trolling the admission-valve of the engine
and the outer contact-plate working 1n con-
nection with the point or points controllmw
the exhaust-valves of the engine. It will be
understood that all of the eontaet plates, both

peripheral and face plates, are in electrical
75

connection with each other.
- K indicates a contact-point, here shown in

'the form of a frietion-roller, and secured to
| a eontact-arm K', pivoted to a fixed point at -
‘K2 and held by means of a spring I3 in con-

stant contact with the penpheml contact-
plate J'.
L L are eontact plates, here shown as roll-

89.:

ers secured to contact-arms L' L/, situated

on opposite sides of the center of the disk,

upon the face of which the rolls press, the

arms having their outer ends forked, as in-

dicated at L? and secured by a pivot-pin L”
to a bloek L& connected in turn by pivot-
pins L% L3 to stationary arms or braces L° L°
L3 in each case indicates a lever-arm con-
nected to and extending from the block L
and L2 indicates a spring attachment by
means of which springs—such as L™, Fig. 4—
are connected to draw the rods L/ downward
and hold the contact-rolls L on the face of
the disk.

‘The lever-arms L& [.° connect by

90

95

rods N N with lever-arms N’ N?, connected

‘to a hub N°? pivoted on a stud N* and pro-
vided with a lever-arm N°, which by means

of a rod N°®is connected to a governor, (in-
dicated at N7 in Fig. 1.)

‘n 1 1ndicate ad,]ust,mﬂ*-nuts whlch, as
shown, are seated in the rods N N and N°
and by means of which the contact-arms and

rolls can be manually shifted and adjusted

on the face of the disk..

The connecting meehdmsm it will be ob-
served, issuch that each movement of the hub
N® effects a simultaneous and equal move-
ment of the contact-rolls L Ltoward and away
from the center of the disk.

The contact-rolls L. L are through their
arms L' I connected with electric-circuit
wires R* and R, whichin turn are connected
with and include another c¢ircuit—rthe electro-
magnets G and G', which, as already ex-
plained, actuate the admission-valves of the
The other contact-points—to wit,the
rolls indicated at !, connected with the con-
tact-arms {' [', the constructions and connec-
tions of which arms are substantially iden-
tical with those of the arms L' and are indi-

cated by the small instead of the capltal let-.
ters—are connected through circuit-wires Rt

and R? with the electromawnets G? and G,
actunating the exhaust—valves of the engine;

tomatic regulation I provide for the manual

ICO

[0]
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{ but as the exhaust-valves do not require an- -

a,d,]ustment of the contact-rolls / in any con-

venient way. Thus, as shown, I secure upon

130

the lever-arms [* sewmenta,l racks &, engaged

by a worm M, secmed on a shaft M’ havmo'
a bearing at M? and actuated by a hand-

wheel M®, _'
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Tt will be observed in Fig. 3 that the con- | 5p01:1dmﬂ' electromacfnet in the circuit-wire
~connected will be enermzed 111e==pectwe of the

tact-arm K’ is connected with a circuit-wire
R and turning to Fig. 2 of the drawings,
where the enemt eounectlons are plotted out
diagrammatically,it will be seen that the belt-
wheel I* is connected by a belt O’ with the
dynamo (indicated at 0) and that from one
pole of said dynamo a circuit-wire R extends
to a switch S, and when said switch is closed
through a wire R’ making electrical connec-
tion with four wir es, one, Rz, passing through

the electromagnet G to one of the centeet

arms L/, anothel R?, passing through the
electlomeﬂ*net Gr’ to the other contact-arm

L, enother' R*, passing through the electro-

ma,fmet * 1:0 one of the COl‘ltht -arms L', and
f011rbh R“ ‘passing through the elect1 0~
ma,frnet G to the outer contact-arms L. By

thls arrangement it is obvious that each elec- '

tremawnet will be enerﬂ'lzed and its corre-

rspondmﬁ* valve opened whenevm its corre-

sponding contact-arm is through its pomts or
roll in contact with the plate J J2 or 7% and the

- eircuit from the dynamo thus closed pa,ssmﬂ'

25
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through the peripheral contact-plate J and its
contact-arm ', and obviously the cut-off and
the compression of the engine can be nicely
regulated by shifting the oenta,et -points on

the face of the disk so as to vary the period of |

their contact with the plate or plates J* or 7°.
Where, as I have shown in the drawings

~and pr efeL to use, the electric current used
- 1n actuating the valves is derived from a

35

“nections with a second source of electrical
energy, which may be of any convenient char-
acter,
Hig. 2 bemﬂ* well adapted for the purpoee
-Prom onepole of the batterya circuit-wire r

40

~dynamo drwen by the engine, it is of course

desirable that provision Should be made for
actuating the valves in starting the engine,
and I therefore couple my eleetueal eon-

a storage battery, as indicated at P,

~ leads to a switch S2, and when said switeh is

45
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closed, through a wire 7’ to the wire R'. From

the other pole of the battery a wire 77 leads |
- toaswiteh 5°, and, when said switch is closed,

through a conuectmn r% to the connection R“
whlch last -mentioned connection extends
from the contaect-arm K’ to a switch S, and,
when sald switch is closed, thloun‘h the 011-

- cuit-wire R*to the dynamo O. The constru-

- tion described is such that by closing the
- switches S and 8’ and opening the Smtehes

- ©*and 8% the dynamo will provide aill the cur-

55

rent to actuate the valves, while by opening
the switches S and S’ and elosmfr the switches
S? S° the battery or other source of supply

will be coupled to the valve mechanism.

6o

1In starting the engine it is desirable to plo—'-

vide means fox actuating the valves manually,

~andthisITaccomplish by thesystem of switches

‘indicated at Q, the four switch- -buttonsshown
| _bemn* coupled by connection RS with the
wires 7® R% and each button being connect-
able by an individualleverand thmuwh wires.
‘R% R% R4 and RP with the wires 72, fr3 74, and
7P and SO that by 01081nwenysvv1tch the corre- |

ergy, a

position of the eonteet disk. |
By arranging the admission and -exhaust

valves as deseubed it will be obvious that

proper compression being provided for in the

operation of the engine " each valve will be
acted upon to open it when the pressure on

i°
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both sides of such valve is substantlall bal-

anced. Consequently but little power in the

“electromagnet actuating the valveisrequired.

Tt will also. be obvious that the construction of
valves shown is such as to enable the plsten
to use practically all of the steam admitted

to the cylinder to the best advantage, but

80

little waste steam being permitted, and, as -

already noted, by premdmﬂ' the mo,]ectmns

2 onh the admlssmn valves in case of a br eak-

age the piston will strike against and open

the admission-valve before sm 1k1n0‘ the head

of the eylinder and by admitting steam pre-
vent a destructive blow, while theimmedlete |
‘closing of the valve dfter the admission of a
small quanmty of steam will prevent a dan-

gerous rebound in the p1et0n |
ITaving now desecribed my invention, What

Iclaim asnew, and desire toseeure by Lelﬁ;elsz:' A

Patent, is—
1. In combination witha va,lve of an enﬂ'lne,
an eleetromaﬂ‘net arranged to actuate said

disk showing a sickle-like contact-plate with

‘1ts inner edge formed in a curve receding
from the center of the disk, a contact- pomt-
resting on the face of the dlsk and adjustable

to and from the center thereof, and an elee-
trical circuit embracing the electromaﬂnet o
105 ,

aforesaid ‘having one. termmal In constant

Q0

valve, a source of eleetmeal energy, a rotating

ICO

electrical contact with the contact-plate and

another in electrical contact with the point

aforesaid and through 113 in mtermlttent con-

'_tact with said plate. - DR _
2. In eombmetmn mLh a11 ad mlselen-velve

aetua,te ea,ld valve a somee of eleetI 1cal en-.
a rotating disk showing a sickle- like
.contact-plate Wlth its inner edﬂ'e formed ina

curve receding from the center of the disk,

IIO

LI S
‘a contact- pmnt resting on the face of the disk

and adjustable to and from the center there-
of, a governor connected tosaid contact-point

as speelﬁed and so as to move it towald the

center of the disk as the speed increases, and
an electrical circuit embracing the e]eet,m--

maﬂ'net aforesaid havmﬂ' one termmalm CON-

contact with said plate.

‘120. -

stant electrical contaetmlth the contact-plate o
and another in electrical contact with the

point aforesaid and throu ﬂ‘h 1t1n 1nter1mttent _':1__2 5::

3. In combination with dn enrrme havmﬂ*--f |

mbiei .- "|| l | I, i |II II|||||
I' | =| 1 ||||
il

‘admission and exhaust valves and sepel*ate--'.-

electromagnets arranged to actuate them, a
source of electncal energy, a rotating- dlek:_-
having one or more sickle-shaped contact—f’_;_-
plates secured on its face with its or their in-~ =
-ner edges forming curves receding from the .~ = -
_-center of the dlSk contect pemts restmr:r on'-".,;’: o .
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the face of the disk and adjustable to and
from its center, an electrical circuit including

the electromagnet controlling the admission-

valve, one terminal of said circuit being in
constant connection with a contact-plate and

anotherin connection with a contact-pointop- |

erating to intermittently contaet with said
plate, a governor arranged to move said con-
act-pomt toward and fr-om the center of the
disk, another electrical circuit including the
electromagnet actuating the exhaust- valv
and ha,vmﬂ'one telmmal in constant connec-
tion with a contact-plate and its other termi-
nal in constant connection with the second
contact-point and means for adjusting the
said last-mentioned contact-pointon the disk.
4. As a circuit-controller for electrically-
actuated valves, a rotating disk having one
or more sickle-shaped contact-plates on its
face with their inneredge or edges formed in

~ a curve receding from the center of the disk.

23
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5. As-a circuit-controller for electrically-
actuated valves, a rotating disk having one
or .more sickle-shaped contact-plates on its

face with their inner edge or edges formed 1in

a curve receding from the eenter of the disk,
and a perlpheml contact-plate in electrical
connection with said face-plate.

6. Tn combination with a circuit-controller
for electrically-actuated valves consisting of
a rotating disk having one or more swkle-
shaped eontact plates with its or their inner
edges forming a curve receding from the cen-
ter of the dlsk two sets of contact- -points sym-
metrically d-isposed on each side of the center
of the disk as specified and so as to alter-

nately make and break contact with said con-

tact plate or plates.
7. In combination with a circuit-controller
for electrically-actuated valves consisting of

a rotating disk having one or more smkle-
- shaped contact- plates With ifs or their inner

edges forming a curve receding from the cen-
ter ~of the dlsk and a perl pheral contact-plate

‘in electrical eonnection with said face plate

or plates, two sets of contact-points symmet-

rically disposed on each side of the center of

. the disk as specified and so as to alternately

~make and break contact with
plate or plates, a contact-point in constant

50

sald contact

contact with the peripheral plate, a source of
electrical energ gy, circuit connections there-

- from oneconnecting to the contact-point rest-

ing on the peripheml plate and the other
branching so. as to connect independently
through its separate valve-actuating devices
to the face contact-points aforesaid.

8. In a valve-actuating device, substan-

tially as specified, the combination of the re-

Go

volving disk J and sickle-shaped contact-

plates ‘secured thereon, with one or more con-
tact-rods,as L' pivotally supported asspecl fied

4 - 625,792

‘toswing in an arc approachmﬂ' and 1ecedmﬂ*

from the center of the disk, and having also
capacity to move to and from sald d1sk and

means for moving said arm or arms on 1ts or

their pivotal supports.

9. In a valve-actuating device sub&tan-
tially as specified the combination of the re-
volving disk J and peripheral and sickle-
Shaped contact-plates secured thereon, with
one or more contact-rods as L pwotally sup-
ported as specified to swing In an arc ap-

70

roaching and receding from the center of -
p |

the disk, and having also capacity to move to

and ,from sald disk, means for moving said
arm or arms on its or their pivotal supports
and a contact-arm as K’ bearing against the
peripheral plate.

10. Asteam-engine cylmder havingin com-
bination admission-valves E E' opening out-
ward from the ends of the cylinder, exh&ust—

valves ' I’ opening inward from the ends of

the cylinder and electromagnets arranged In
connection with each valve to open the ‘same.
11. Asteam-enginecylinderhaving in com-
bination admission-valves E E' opening out-
ward from the ends of the eylinder and pro-
vided with extensions ¢ ¢ adapted to extend
into the cylinder when said valves are closed,

exhaust-valves K F' opening inward from the |
ends of the cylinder and electromagnets ar-

ranged in connection with each Valve to open
the same. |

75
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12. In combination with an enwme havmﬂ' 05

electromagnets arranged to actu ate its V&IVBS

a dynamo actuated bjr the engine, a connee- -

tion from one, pole thereof to each electro-
magnet and through each said magnet to a
eontaet -point, & Varmble contact dewee ar-
ranged to operate in connection withsaid con-

tact -points and having electrical connection
with the other pole of t,he dynamo, a second

source of electrical énergy also connected in
circuit with the electromagnets and contact
devices and switches whereby the dynamo
and second source aforesaid can be cut into
and out of circuit.

13. In combination Wlth an engine having
electromagnetsarranged toactu a,te its valveb

100

105
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a source of electrieal energy,aconnection from .

one pole thereof to each electromagnet and
thro un*h each said magnet to a eontact-pomt
a variable contact device arran ged to operate
in connection with said eontac_t-points and
having electrical connection with the other
pole or source of electrical energy and means
for independently. closing the connection
through each electromagnet at will.

ERNEST W. NAYLOR.

V\Titnesses
CHAS. F. MYERS
D. STEWART. -
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