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v

SPEGIFIGATION forihing part of Letters. Patent No. 724,307, dated March 31, 1903

Apnheetlen filed Tuly 28, 1902, Serial No, 117,361,

(No model.)

To all whom it may concern:

be it known that I, ARTHUR P. STANLEY

’V.[AOQUISTEN ehartered accountant, a sub-
ject of the Kmtr of Great Britain, remdlnﬂ‘at
35 Renfield street Glasgow, Seotlend ha,ve
invented a certain new and useful Oontrolhnn‘
Mechanism, (for which I have applied for a

- patent in Great Britain, dated July 8, 1902,
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No. 15,226,) of which the followingis a SDeClﬁ-'

catlon

My invention relates to mechanism for elee—
trlcelly determining whether the motion of a
lever or equivalent moving device shall or
shall not be transmitted for 3 performing a cer-
tain operation, such as actuating the control-

ling-valves of motor-engines and the like, the
closing or breaking of the electrie circuit be-

ing mede in all cases to determine whether
the mechanical force supplied by the moving
lever or other device shall or shall not be made
to effect the operation which it is intended to
perform.

In the accom penymﬂ' drawin gs I haveillas-
trated my invention in eennectlon with 8 mo-
tor-engine, though I desire it nnderstood that
it is parmeularly adapted for application to

many uses not herein described or illustrated..

I'shall describe my invention by reference

to Figures 1, 2, and 3, Fig. 1 showing a fronf’

view of the mechemsm with the cover re-
moved, the parts being in the position for or-
dinary working, Fig. 2 being the same view
with the parts in the position which they as-
sume at the middle of the range wheén the
circuit of the electromagnet is closed, and
Fig. 3 showing a cross—seetmn on line X X,
Flg 1. Fig. i illustrates the application of
my 1mproved stop mechanism to a motor-en-
oine. |

Upon a bearing 0 in a casing a, attached to
any convenient part of the epperetus in ¢on-
nection with which it is to be used I pivot a
lever or movable member ¢ ¢, 130 the long
arm ¢ of which a to-and-fro roekmﬂ' motion is
given through a deﬁmte range. To the short
arm ¢ of the lever ¢cc¢'is a plvoted trigger-le-
ver f, whose one end is engaged in a slotin a
slide g, capable of sliding between guldes in
the casing a. The other end or ta,ll of the

trigger- lever is bent to one side, and it has
its end /' formed as a beak edmpted to en-.

gage with a projection or hook A, formed -on
the armature-lever 2. The latter carries at

1ts other end an armature which at one end
~of the range fits closely upon the two

poles
of an electromagnet J, fixed to the casing a.

The armature-lever 7 is erranged to swing on

the pivot 6 of the lever ¢ ¢, and its hooked
end £ is connected by a llghb spring % to the
lever c.

The action of the mechanism is as follows:
The lever ¢ ¢’ being moved continuously to
and fro, it causes the pivot of the trigger f to

‘move to and fro in.a corresponding manner,
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and the trigger simply rocks on its connec- 65

which remains station-
of the lever moves

tion with the slide g,
ary, and when the tail /'

‘to the right hand the hook / of the armature-

lever ¢ is eaused by its spring connection to
the lever ¢ ¢ (which at the time is moving to

the left hand) to be drawn out of the path of

the trigger-tail 7', as shown in full lines at

Fig. 1, so as to allow the trigeer-lever to rock

freely to and fro on its upper end engaged
with the slide ¢, which remains stationary.
At each motion to the left of the short arm

¢ it brings the armature on ¢ close up to the

electromagnet 7, a8 indicated by the dot-and-
dash position, so that when the electric cir-
cuit through the magnet is closed the electro-
magnet 7 bemg energlzed holds the armature

When brought against it, and as in that posi-.

tion of f the hook 7 is situated in the path of
the trlgger-taﬂ J' it follows that as the short
arm ¢ begins to move to the rlght /' engages
with %, so that £ is locked to c c as shown at
Fig. 2, and consequently as ¢’ contmues to
move to the right it causes f to move the slide
g to the right. The said motion of ¢’ and 7 1
to the right will cause a corresponding mo-
tion to be imparted .to the hook 7, whereby

the armature on 2 will be made to break away
from the electromagnet, and the spring %,
which has prekuslv been strained by the
above-described action, will then draw the

hook out of engagement with 7', s6 that when

the electric circuit is interrupted the parts
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will resume the first-described condition. As |

the armature 1S always brought close up to
the electromagnet, a slight current will suf-

fice to energize the latter sufficiently to hold

it for effecting the engagement of the hook,
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and consequently only
foree will be subsequently required to pull
the armature away from the magnet.

"~ The electromechanical relay action secured
by the mechanism described presents many
advantages, for while a very small current
indeed is only required to energize the mag-
net sufficiently to hold the armature and its
lever against the force of the spring %, which
need only be made sufiiciently strong to over-
come the friction upon the bearing b, the me-
chanical force which may be transmitted
through the apparatus is unlimited, depend-

ent only upon the strength of the several

parts. The method of mounting the arma-
ture-lever connected by a spring to the rock-
ing lever ¢ ¢’ secures that no springs are in
action duaring the ordinary working of the
apparatus. It is only when the ecircuit is
closed that the spring % is strained. It will
be seen that the applications of such a mech-
anism—namely, to all purposes in which an
action involving a large mechanical force 1s
to depend uponsomesmalland delicate move-
ment at a distance—are numerous. I have
in TFig. 4 illustrated its application to con-

trol of valves in a motor-engine, though, as

above explained, it is adapted for other uses.
In Fig. 4 the apparatus is seen controlling
the admission-valve of a gas-engine, deriving
its to-and-fro motion through a definite range
from a revolving shaftof the engine and act-
ing through a prolongation ! of the slide g
upon the plunger of the valve m. While the
circuit through the magnet remains open, the
slide ¢ will remain at rest at the left-hand
end of its stroke and the plunger of the valve
will remain undisturbed in its closed posi-
tion; but as soon as a current 18 directed
through the circuit of the magnet by a con-
tact closed in the governor when the speed of
the engine fails the slide g is plunged for-
ward by the motion of the shaft and the plun-
ger of the valve isdriven in toadmit a charge
to the cylinder. According to the construc-
tion illustrated in Fig. 4 the circuit through
the electromagnet which operates the arma-
ture-lever h is closed by the mechanism which
I will now deseribe in detail.
shaft 2, which is operated by the engine in
any suitable manner and which imparts &
to-and-fro motion to the lever ¢ of the stop
mechanism through the crank d, rotates the
vertical shaft 3 through the bevel-gearing 4.
Mounted upon the upper end of the vertical
shaft 3 is a centrifugal governing device, con-
sisting of the weights 5, mounted upon the
lower or outer ends of bell-crank levers 6.
The inner ends of the bell-crank levers 6 are
connected by any suitable means-—such, for
instance, as a rod—to a contracted sleeve 7,
which is movable longitudinally on the ver-
tical shaft 3. Pivoted upon a suitable sup-
port 8 is a contact-lever 9, which is provided

!
l

The revolving

794,307

a slight amount of { of the contact-lever 9 is adapted to contact

with the adjustable terminal or contact point
10 of an electrie cireuit 11, which passes
through a battery 12 and into the electro-
magnet 7, Figs. 1 and 2, said circuit being
completed through a wire leading from the
electromagnet 7 to the contact-lever 9, as
shown. ’ |

The operation of the foregoing construc-
tion is obvious. When the engine isrunning
at a high rate of speed, the weights of the
centrifugal governing device will assume &
horizontal position and the inner arms or ends
of the bell-crank levers 6 will force the con-
tracted sleeve 7 in adownward direction upon
the vertical shaft 3. This downward move-
ment of the contracted sleeve will cause the
outer end of the contact-lever 9 to move away
from the terminal or contaet point 10, thus
insuring an open circuit through the electro-
magnet 7; but when the speed of the engine
decreases and the weights of the centrifugal
cgoverning device assume their lowermost po-
sition the contracted sleeve 7 will be caused
to rise, the contact-lever 9 will be thrown into
contact with the electric terminal 10, the elec-
tromagnet 7 will be energized, the armature-
lever ¢ will engage the trigger f, and the
slide ¢ and extension ! will be actuated to
open the valve m and permit a fresh charge
to enter and increase the speed of the en-
gine. -

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

1. The combination of a movable member;
a trigger loosely mounted on said movable
member, a lever adjacent tosaid trigger and
means for throwing said lever into engage-
ment with said trigger, for the purpose speci-
fied.

2. The combination of a movable member;
a trigger loosely mounted on said movable

member; an armature-lever adjacent to sald

trigger; an electromagnet, and means for en-
ergizing said electromagnet to throw said ar-
mature-lever into engagement with said trig-
oer.

3. The combination of a movabie member;
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operating mechanism for imparting a uniform

movement to said movable member; a trig-
oer loosely mounted on said movable mem-
ber; an armature-lever adjacent to said trig-
cer; an electromagnet; and means, thrown
into operation by said operating mechanism,
for energizing said electromagnet to throw

said armature-lever into engagement with

said trigger.

4. The combination of a movable member;
operating mechanism forimparting a uniform
movement to said movable member; a trig-

| er loosely mounted on sald movable mem-
| ber, an armature-lever adjacent to said trig-

ger; an electromagnet; means thrown into

with a forked end that fits into the contracted ! operation by said operating mechanism for
The opposite end

portion of said sleeve 7.

energizing said electromagnet to throw said
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armature-lever into engagement with said | to engage said hooked armature-lever with

trigger; and means operated by said trigger | said trigger to operate said slide, and means

for controlling said operating mechanism. operated by said slide for controlling- said
9. The combination of a lever; operating | operating means. | B

means for imparting a uniform swing to said In testimony whereof I have hereunto set

lever; a trigger loosely pivoted upon said le- | my hand in presence of two subscribing wit-

ver, a slide engaged by said trigeer; a hooked | nesses. o

armature-lever mounted upon the pivot of - TTTG

said lever, and movable therewith; an elec- | A. P. STANLEY MACQUISTEN'

tromagnet adjacent to said armature-lever; Witnesses: |

means thrown into operation by said operat- ANDREW M. MACINTOSH,

ing means for energizing said electromagnet DAVID GRANT. |
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