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1o all whom it may concern:

Be it known that I, Louis M. SANDERS, of
Roseville, county of Macomb, State of Michi-
gan, have invented a new and useful Im-
provement in Electrical Apparatus for Con-
trolling Marine Engines; and I declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the same, such as will enable others
skilled in the art to which it pertains to
make and use it, reference being had to the
accompanying drawings, which form a part
of this specification. |

My invention is designed to provide an
electrical apparatus whereby the operation of
a marine engine may be controlled directly by
the captain or pilot without the necessity of
signaling to the engineer; and it consists in the

novel combinations of devices and appliances |

connected with the ““link-motion?’ for. ae-
complishing this design, as more fully here-

- Inafter described,and more particularly point-

25

30

39

40

45

50

ed out 1n the claims.

In the drawings, Figure 1 is a front eleva-
tion of a device embodying my invention.
Fig. 2 is a separate view of the three-way
valve. [Hig. 3is a separate view of one of the
commutators. Fig. 4 is a separate view of
the escapement-lever in inverted plan.

I carry out my invention as follows:

A 13 the steam-chest of the engine.

A’isany desired link-motion for controllj ng
the engine. |

¢ 18 the ordinary hand-lever by which the
engineer operates the link-motion. |

B represents a steam-eylinder of any suit-
able dimensions, located in any desired posi-
tion relative to the marine engine. B’ is its
piston-rod. R - |

b is a port to admit steam to the top of the
cylinder; &', a steam-port to admit steam to
the bottom of the eylinder, said pipes b ¥’ ad-
mitting steam alternately thereto, and each
communicating with a three-way valve, C. 5
1s an inlet steam-pipe to admit the steam to
sald valve.

U is any suitable armature, preferably a |

pendulum-armature, controlling the operation
of said valve.

I do not limit myself to any specific con-
struction of the three-way valve, as any valve
adapted to admit the steam from the inlet-
pipe to the ports b I’ alternately will serve

| my purpose. I prefer, however, to construct

it as more particularly shown in Fig. 2, in
which C' is the valve-case; (P, a rotatable
valve provided with inlet-orifices ¢ ¢/, con-
verging into an outlet-channel, ¢

¢ and ¢* represent exhaust-ports. In the
position shown in Fig. 2 the steam is cut off
from the ports b ¥, permitting them to ex-
haust through orifices ¢ ¢

I prefer to provide the valve with a lip, ¢,
located between the inlet-orifices ¢ ¢, so that
when the steam is cut off from the ports b5’
it will at the same time be prevented from
entering the valve,. | .

It is evident that, by this construction,as the
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valve is rotated in either direction steam will _

be admitted through one of the inlet-orifices,
¢ ¢, and be communicated through the orifice
¢* to oneof the ports, b H’, and viee versa. The
valve itself is operated by means of the arma-
tuare (.

D E F represent electro-magnets, the arma-
ture being adapted to vibrate between the

£S

maguets D and E, or to be held at rest be-

tween them over the magnet F. J represents
any sultable support for said magnets.

As arranged in the drawings, when the
armature 1s over the magnet F, the steam is
cut off from the cylinder B; when said arma-
ture 1s attracted to the magnet D, the valve is
so rotated as to admit steam to the upper end
of the cylinder B, and when the armature is
attracted to the magnet I steam is admitted
to the lower end of said cylinder.

& represents any suitable suppovt for a

series of commutators, H H H? &c.

J represents a battery for generating the
electric currenft. |
- J7 represents a switch-board, which may
have any desired location—as, for instance,
In the pilot-house. J* represents a vibratory

- Switch-lever upon said switch-board. 7§ 47,

&c., represent a. series of contact-points on
sald board, with which said lever may be en-
gaged to complete any desired circuit. |

K represents a line leading from the battery
to the lever on the switch-board.

L represents a’line connecting the magnets
D E F to the battery. |

M M M’ &ec., represent a series of wires
leading from the contact-pointsj 7' 42, &e., of
the switch-board tothe commutators H F’ H2.
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m is a line leading from the commutator to
the magnet D; m' a line leading from the
commutator to the magnet F, and m’ a line
leading from the commutator to the magunet E.

5 N represents a lever connected with the
link -motion in any suitable manner. The
hand-lever ¢ may be continued in the form of
a bell-crank lever for this purpose, if desired.

The lever is provided with an elongated

o slot, n, and is connected tp the piston-rod B’
by an intervening cross-head, n/, traveling in
said slot. |

Bt js an elongated cam, which may be se-
cu(lied either to the cross-head or the piston-

5 rod. o

I will now proceed to describe one of the
‘commutators, as more particularly shown in
Figs. 3 and 4. '~ ) .

Each of the commutators consists, essen-

o tially, of two conducting-bars, I I', which re-
ciprocate through the sleeves ¢ ¢ @* ¢.

'I*is a binding-screw connected by a wire
with the switch-board. -

I* is a binding-screw connected by wire with

5 the magnet E. '

T is a binding-screw connected by wire with
the magnet F. -

I’ the binding-screw connected by wire with
‘the magnet D. | o

o 1% isanescapement-lever connected with the
binding-screw I?, having pivotal connection
therewith, so as to permit its being vibrated
to form a contact with either of the sleevesi i’

The reciprocatory bars 1 I’ are provided

35 with retracting-springs ¢* ¢* and with connect-
ors %, 7', %, and i’, preferably made of curved
spring metal adapted to complete the circuits
through their adjacent binding-screws as the
bars are reciprocated in either direction, as

10 the case may be. _— '

The bars I 1’ are preferably provided with
anti-friction insulating-rollers 17 I° to receive
the impact of the cam B* upon the piston-rod.

- The escapement-lever is also preferably con-
45 structed with forked and curved ends, as
shown, to receive the impact of said cam,
as it rides past the commutator in either di-

~ rection.
~ If the cam B? be aboveagiven commutator,
so the escapement-lever 1° will have been carried
with the upward stroke of the cam into con-

. tact with the sleeve ¢ of the bar I. On the
other hand, if the cam be below a given com-

~ mutator, the escapement-lever will be carried

ss by its downward stroke into contact with the

sleeve i’ of the barl’. WhenthebarsII arein

their normal position, as shown in Fig. 3, with
the cam above the commutator, the current

~ from the switch will pass to the binding-screw

60 I*, and thence through the escapement-lever
I® to the sleeve ¢, and through the bar I, con-
nector ° to the binding-serew 1°, and then-e
off on the line to the magnet D, attracting the
pendulum-armature thereto and admit steam

65 through the three-way valve into the upper
end of the cylinder B.

i
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Suppose, now, that the cam is on its down-
ward stroke. As it comes in contact with

‘the bar I, Fig. 3, said bar is driven for-

ward, mmaking the connection with the bind- 70

ing-screw I*, when the current from the switch

will be carried to the magnet F, cutting off
steam from the cvlinder.. At the same time

by the downward stroke of the cam the es-

capement-lever 1° is carried over, makingcon- 75
tact with the sleeve ¢ of the bar ¥, the bar I

is driven forward, and the circuit completed
through said bar and the binding-screw |
When the cam has been driven past the com-
mutator, the retracting springs will cause the 80
bars I I’ to assume their normal position, and
the current from the switch will be cut off
from the binding-screw I‘, and consequently

from the magnet F and directed through the
‘connection ¢ and binding-screw I° to the mag- 85

net B. The pendulum-armature will be at-
tracted to said magnet,and steam admitted at
the lower end of the cylinder. The connec-
tion will be made vice versa on the upward
stroke of the cam. o _.

Thus it will be seen, as shown in Fig. 1,
that in commutators located above the cam,
the escapement-lever 1° will be thrown down
and have contact with the sleeve ' of the bar
I’, in which case the current from the switch 95
would be first directed to the magnet E, and
in commutators below the cam said lever will
be thrown up in the position shown in Fig. 3,
having contact with the sleeve ¢ of the lever
I, in which position the current from the
switch will be first directed to the magnet D.
~ 'When the cam is opposite either or both of
the bars I I, the current will be directed to
the magnet F, cutting off steam from the cyl-
inder altogether. | o

When it is not desired to have the current
from the battery directed to any of the mag-
nets, the switch may be disengaged from all
the contact-points on the switch-board 1n any
suitable manner—as, for instance, the lever
may be provided with a spring, as shown in
dotted lines in Fig. 1, to lift it off from said
points when the apparatus is desired to be in-
operative, thereby breaking the circuit.

I would have it understood tbat I do not II5
confine myself to any particular construction .

100
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‘of the switch-board or mechanism for com-

pleting the circuit through the commutators
with the magnets. Nor do I confine myself
to any specific construction of the commuta- 120
tors themselves, as commutators may be va-
riously arranged and constructed adapted to
complete the desired circuits. -

The operation of the device is. as follows:

Let it be required to change the position of 125

" the cross-head »/, and consequently the lever

N, from the commutator H to the position
which it occupies in Fig. 1 of the drawings
abreast of the commutator H’, locate the vi-
bratory lever of the switch-board upon the
contact-point at j', so as to direct the current
from the battery through the line M’ to the
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commutator H'. - At the moment of making | pendulum-armature for operating the same,

this connection on the switch-board the bars
I I of the commutator H' are in their normal
~position (shown in Fig. 3) with the escape-

5 ment-lever thrown up, as indicated in said

figure. The current is thus directed in the
- manner already explained to the magnet D,
the pendulum-armature is attracted thereto,
and steam is admitted to the upper end of the
10 cylinder, driving the piston-rod with its cross.
‘head and the lever N downward until the cam
comes abreast of the commutator H’, when
the current will be diverted, in the manner
‘already explained, to the magnet F. The
15 pendulum-armature will then be attracted
thgreto and the steam be cut off from the cyl-
inder.

Should the cam ride past the commutator

H’, the current would be diverted, in the man-

20 ner already explained, to the magnet E,when
the pendulum-armature would be attracted

. thereto and steam admitted to the lower end
of the cylinder, driving back the cam abreast

of sald commutator, where the steam would

25 be cub off from the cylinder again; or, should

o piﬂ, b°.

- I||||.| TRUHIL - . - w r
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1t be desired to change the position of the
cross-head from the commutator H abreast of
the commutator H? contact is made on the
switch-board with the peint 7% and the circuit

30 from the battery is directed to the commuta-
tor HY there being no circuit with the com-
mutator H', and consequently the cam might
ride past it without changing the position of
the pendulum-armature, so far as its different

35 parts are concerned; or, again, should it be
required to change the position of the cross-
head and leverfrom the commutator H? to the
commutator H, contact would be made upon
the switch-board with the point j, directing

40 the current to the commutator H, and from
thence, in the manner already described, to
the electro-magnet E, which thereby attracts
the pendulum-armature and admits steam in-
to the lower end of the ¢ylinder, whereby the

45 cross-head and lever are forced upward.

- Any number of commutators may be em-
ployed 1n the series, as desired.

The sleeves 4 ¢’ of the bars I T’ may be let

into the support G, as shown in Fig, 4, so that

50 the escapement-lever may have eontact there-
with from the under side of the support,
though I do not limit myself to this construe-
tion. <" represents insulating material be-
tween sald sleeves.

55 The cam upon the piston-rod may be en-
gaged with the escapement-levers of the com-
mutators in any suitable manner—as, for in-
stance, 1t may be provided with an engaging

6o  What I claim is—

1. In anelectrical apparatus for controlling
a marine engine, the combination, with a
steam.cylinder, of ports to admit steam alter-
nately into the upper and lower ends of said

65 cylinder, a valve to control the admission of
steam through said ports provided with a

sald armature governed by electro-magnets D
i K, substantially as described. | |

2. In an electrical apparatus for eontrolling 70
a marine engine, the combination, with a
steam-cylinder, of ports to admit steam alter-
nately into the upper and lower ends of said
cylinder, a valve to control the admission of
steam through said ports provided with a 73
pendulum-operating armature, said armature
governed by a series of electro-magnets, said
magnets electrically connected with a switch-
board, substantially as deseribed. |
- 3. In an electrical apparatus for controlling 8o
a marine engine, the combination, with a
steam-cylinder, of ports to admit steam alter-
nately into the upper and lower ends of said
cylinder, a valve to control the admission of
steam through said ports provided with an 85
operating-armature, said armature governed
by a series of electro-magnets, said magnets
electrically connected with a series of com-
mutators, said commutators electrically con-
nected with a switch-board, and sald switch- gc
board electrically connected with a2 battery,
substantially as deéseribed. - |

4. In an electrical apparatus for controlling
a marine engine, . the combination, with a
steam-cylinder and its piston-rod, of a lever g3
connected with the link-motion and with said
piston-rod by an intervening cross-head,ports -
to admit steam alternately into the upper and
lower ends of said cylinder, and an electrical-
ly-controlled valve to govern the admission oo
of steam through said ports, said lever pro- -
vided with an elongated slot in which the
cross-head travels, substantially as described.
- 5. In an electrical apparatus for controlling
a marine engine, the combination, with a 105
steam-cylinder and its piston-rod, of a lever
connected with the link-motion and with said
piston-rod, ports to admit steam alternately
into the upper and lower ends of said cylin-
der, a valve to control the admission of steam 110
through. said ports, provided with an oper-
ating-armature governed by a series ot elec-
tro - magnets, said magnets electrieally con-
nected with a series of commutators, said
commutators electrically connected with the 115
switch-board, and a cam connected with the
piston-rod or cross-head for operating. said
commutators, substantially as described.

6. In an electrical apparatus for controlling

a marine engine, the combination, with a 120

steam-cylinder and its piston-rod, of a lever
connected with the link-motion and with said
piston-rod, ports to admit steam alternately
into the upper and lower ends of said cylin-
der, a valve to control the admission of steam 125
through said ports, provided with an operat-
1Ing-armature governed by a series of electro-
magnets, satd magnets electrically connected
with a series of automatic retracting-commu-
tators, said commutators electrically connect- 132
ed with a switch-board, and a cam connected
with the piston-rod or cross-head for chang-
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ing the current through said commutmtors as |

the piston-rod is reciprocated, substantially as
described.

7. In an electrical apparatus for controlling
a marine engine, the combination of a steam
cylinder havm ports for admitting steam in-
to its upper and lower ends, & VEL]‘E e . having

an armature connected there“ ith for control-

ling the passage of steam through said ports,

a series of magnets for operating the armature
electrically connected with a series of com-

mutators, and through said commutators with
a.switch- board the switch of the board per-

mitting the passaﬂ'e of the current through
any desired commutator, and a battery e]ec |

trically connected Wlth said magnets and
switch-board, whereby the current may be di-

rected through the switch-board to any de-
sired commutator and through said commu-

tator to the desired magnet, substantlaﬂly as
described.

8. In an electrical apparatus for contr ollmg

2 marine engine, the combination, with a

25

steam-cylinder and its piston-rod, of a lever
connected with said piston-rod for operating
the link-motion, ports te admit steam alter-

nately into the upper and lower ends of said

cylinder, a valve for controlling the admis-

sion of steam through said. ports, .provided
with an operating-armature, a series of elec-
tro-magnets for governing said armature, said
magnets electrically connected with a series

of commutators, said commutators electrically
connected with a switch-board, a battery elec-
trically connected with said switch-board and

magnets, the construction and arrangement

. being such that said commutators will be op-

hhhhh

erated as the piston-rod is remprocated sub-
stantially as described.

9. The c,ombmatwn w1th a series of com-
mutators, of a series of magnets and a switch-
board Pl@CtI‘lGﬂlly connected therewith, said
commutators consisting of reclprocatorv con-
ductlng bars, said bars prowded with sleeves
¢i'1**and connectorsi®i’i®i’,and a vibratory es-
capement-lever, and binding-screws severally
connected wmh one of said magnets, all ar-

{ ranged to operate substantially as and in the

manner described.

10. A commutator conmstmg of reciproca-
tory conductlng -bars, said _bars pr_owded with
sleevest ¢ ¢ 4" and connectors i° °i’, and a vi-
bratory eseapement -lever, and bmdmﬂ' -8Crews
severally connected with one of said magnets
all arranged to operate subsbantlally as and
in the manner described.

11. In an electrical apparatus for control-
ling the admission of steam to a steam-cylin-

der, the combination, with said eylinder, of a

valve for controlling the adlmssmn of steam

thereto, magnets to operate gaid valve, and a

series. of commutators to control the circnits

1 to said magnets, substantially as. described.

........... -—

12. In an electrical apparatus for control-
ling admission of steam to a steam- cylinder,

i a series of commutators to control the cirenit,
said commutators operated by the reciproca-

tion of the piston-rod of said cylinder, sub-

stantlally as described.
Intestimony whereof 1 sign thls specification

1n the presence of two. Wltnesses

_LOU.IS M. SA.NDERS

- Witnesses: '
N. S. WRIGHT,
M. B. ¥ DOGHFRTY
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