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| T o all whom it may concern.

Be it known that I, ELtru THOMSON, a
citizen of the United States, residing at
Swampscott, in the county of Essex, State
of Massachusetts, have invented certain new
and useful Improvements in  Mechanical

The present invention conelsts in a novel
mechanical movement. It is of general ap-
plication, and as illustrative of one applica- | a
tion is shown in connection with the exhaust
valve of a four cycle gas engine. It is to be
understood, however, that the invention is

"not to be construed as bemng llmlted to seld

use.

~ a means for transmitting motion from one

20

29

30

- main shatft and the valve operating mechan-

85

40

45

~ wherein the means for controllin

50

element, as, for example, a part which 1s con-

stantly in actlon to another element which
1s' pertodic in 1ts action.

For a consideration of what T eonmder to
be the novel features, attention 1s called
to the following descrlptlon and claims ap-
pended thereto.

In the accompanying drewmgs ﬂlustra,tmg-

one of the embodiments of my imvention,
Figure 1 is a side elevation of a four eycle
gas engine with certain of the parts broken
away for the purpose of illustration; Fig. 2
1s a front elevation of the same; Flg 3 1s a

detail view showing the gearing between the

1sm; Kig. 41s a plan view of the flexible mem-
ber Fig. 5 is a sectional view taken on line
5—5 of Fig. 4; Fig. 6 is a sectional view of

the said member taken on line 6—6 of Fig.
Fig. 7 is a perspective view of the ﬂemble

member through which: motlon 1S trans-

mitted to the Valve Kig. 8 1s a view 1 side
elevation ot the flexible member; Fig. 9is a
‘similar view of the flexible member showing
~ the hinged }garts depressed; Fig. 10 1s a view

of the flexible member showmﬂ* it flexed on
an axis at right angles to that of Fig. 9; Fig.
11 is a detail view of a slight modification
the flexi-
ble member is actuated by the exhaust from
the engine, and Figs. 12 to 15 inclusive, are

dmﬂremmetle and 111ustrate the movemente

of the

lexible member and the part or perts

actuated thereb

The principle of my mventlon can be best

understood ifrom the following: Assume a

square plate of thin spring metal, two of the

Movements, of which the followmcr 1S a specl-
fication.

The invention has for its ob]ect to prowde_

MASSACHUSETTS, ASSIGNOR TO GENERAL ELECTRIC

- diagonally opposite corners being connected '

to one support, for example of forked shape

and the other two connected to a correspond-
ing support extending mn the Oﬁpemte direc-

tion. From this it follows that one axis

‘passes through one pair of corners, and a sec-

ond axis at right angles to the first passes

| through the second pair of corners, the axes

occupying a common horlzontel plane.
Under the conditions specified the plate has

a tendency to remain perfectly flat and will
resist to a considerable extent any tendency
for one pair of diagonal corners to move with
respect to the other pair and bend the plate.

Now by a suitable means, deflect the center
‘of the plate so that the axes at their point of
crossing no longer occupy exactly the same
The plate will then bend freely in
‘one direction, but not in the other.
the axes of the plate passing through the

plane.
One of

corners acts as a pivot while the other is in-
active. Now by deflecting the plate at the
center in the opposite direction, the axis is

changed from the first mentioned palr of

corners to the other. In other words, ‘the

60

65

70

75

30

axis which was inactive has become ectwe |

while the other one that was ectwe has be-
come Inactive.
In the simplest form of the 111ve11t1011 a

| thin sheet of metal 1s provided as the flexing

member, but for those cases where consider-
able work has to be done, 1t 18 better to make
sald member out of Seper&te pleces and piv-
otally connect them, the axes of the pivots

occupylng a common plene and crossing each
other at the center.

The flexing member
may be round, square or other shape as best
suits the requlrements

Referring to Figs. 12 to 15 inclusive, the
essential elements of the 1mpr0_vement will
be described. 1 represents the flexing mem-

ber, made m this instance of a plate of sheet

metal, 2 and 3 parts of a fixed support se-
cured théreto at dlefronelly opposite points,
and 4 and 5 parts of a movable support or
motor also secured to the sald member at
diametrically opposite points. 6 represents
a means for transforming the movements of
the member 1 into useful work. In the

present illustration it 1s shown as being a

stem connected to a valve 7 having a seat 8.

The dotted line 9, Fig. 12, represents the ac-
The sup-

tive axis of the ﬂemng member.
port comprising parts 4 and 5 attached to

| opposite corners of the plate 1s now free to

85
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under side of the frame.
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a gear 16 on the low speed shaft 17.

character best shown in Iig.

and

~the

2
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be moved up and down within its prescribed | a stem that projects downwards from the

limits so long as its movements do not cause
a change in the relation of the axes.

In Kig. 13 the support 4—5 1s shown as
having been moved upward by a certain
amount, but the valve and its stem remain
unaflected because the axis of movement has
not changed. _- o

In Fig. 14 the axis 9" has been shifted to
the opposite corners by slightly deflecting
the center of the plate upward. Parts 2 and
3 are hinged to a fixed support and are there-
fore fixed 1n their vertical position, while the

parts 4 and 5 are a part of the movable sup-

port or motive device. Since the points 9
and 10 cannot rise or fall due to the charac-
ter of the support 2—3, disregarding the fact
that the parts are pivoted, and the support

4—>5 can, it follows that any up and down

motion of the latter will be communicated to

and move the valve stem.

- Ihg. 15 shows the effect of moving the
tlexible member upward by means of the
support or motive device 4—5. Instead of
operating a valve, it 1s quite evident that 1
may substitute other devices when it is de-
sired to 1mpart longitudinal movement un-
der certain conditions, and under others to
permit the device to remain at rest or even

to be acted upon by a different mechanism.
~The downward deflection of the plate may

be accomplished by the valve stem 6 and the
upward deflection by a device acting on the
under side as will appear later.

Referring to Ifig. 1, 11 represents the cyl-
ider of a four cycle gasengine supported by
a Irame 12 of suitable construction. The
crank 1s inclosed by a casing 13 bolted to the
In the casing are
bearings for supporting the main shaft 14.
On the main shaft is a gear 15 meshing with
| T'he re-
lation of the gears is such that the shaft 17
revolves half as many times as the shaft 14.
Situated above the main shaft is a short sec-
ondary shaft 18 that is driven by a gear 19,
meshing with the gear 15 on the main shaft.
The relation of the gearing is such that the
shaft 18 revolves twice as fast as the main
shaft. On the end of the secondary shaft 18
1s a crank having a crankpin 20, the latter
bemg connected to a connecting-rod 21.
The rod 1s suitably guided at 22, and on the
upper end 1s provided with a fork 23 of the
7. Referring
to said figure, 24 and 25 are pivotally sup-
ported uprights that are slotted at their up-
per ends to receive the pins 26 and 27 that
form one axis of the flexible member 1. 28

exlble member 1, and these in turn are
supported by uprights 30 and 31, Fig. 1, the

said uprights being pivotally supported at

their upper ends by pins or other supports
02. 33 represents the exhaust valve having

ation, as will appear later.

29 are the pins forming the other axis of

cylinder casing and on the lower end is pro-
vided with a sleeve 34, having a shoulder af
its lower end arranged to form an abutment
for the compression spring 35, The spring
35 tends at all times to seat the exhaust
valve.,

Inside of the sleeve is mounted a pin 36,
Figs. 1 and 5, that is capable of a certain
amount of motion in a longitudinal direction
mdependently of the sleeve 34 and the com-
pression spring. This pin is normally urged
m a downward direction by a compression
spring 37. This pin and the spring form a
device for controlling the action of the flexi-
ble member in one of the phases of its oper-
Situated abova
the exhaust valve is an admission valve 38,
Kig. 1, that 1s normally held against its seat
by the spring 39, but opens on the suction
stroke to admut fuel to the eylinder. In
order to control certain of the movements of
the flexible member a lever 40 having a well
rounded end 1s situated below said member,
and under certain conditions of operation the
end of the lever is adapted to engage thessaid
member and force the center portion up-
wardly, thereby determining which of its
axes shall be active. This lever is pivoted
at 41, and 1ts motions are controlled by the
rod 42.  Upon the lower end of the rod is a
roller that engages with the cam 43 on the
half-speed shaft 17. A compression spring
44 normally keeps the free end of the lever 40
and the rod 42 in the position shown. As
the parts are arranged, the piston of the
engine 1s about to start on its compression
stroke. This means that by the time it is
nearing the end of the firing stroke the cam
43 will have reached the roller on the end of
the rod 42 and raised it, at the same time
causing the flexible member 1 to transmit
motion to and raise the exhaust valve 33.
As soon as the motion of the shaft carries
the cam 43 out from underneath the roller
the exhaust valve is permitted to close, and
the reciprocating movements of the connect-
ing rod 21 and the part 23 on the flexible
member are not transmitted to the exhaust
valve. In other words, once for every two
revolutions by the main shaft, the exhaust
valve i1s opened and the flexible member per-
forms useful work, and during the remaining
portion of the two revolutions the flexible
member 1s 1dle 1 that 1t does not communi-
cate motion Irom the reciprocating connect-
mg-rod 21 to the exhaust valve.

Owing to the fact that the wear and tear
on a thin plate of sheet metal would in most
cases be too great, I make the flexible mem-
ber out of four principal parts 45—46 and
47—48, F1g. 4. Extending through the hinges
are pimns 26—27, and 28-—29, Figs. 4 and 7,
as previously described. The plates 45—48,
and 46-—47, treated as pairs, are so hinged

80
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together that they cannot be depressed along | active, and the formerly inactive one has be-

the axis of )wots 26—27, but a pressure
from the under side will cause them to move |

like the

parts ol a hinge ebout said pwots
On the other hand, the plet

as one pair, and 47-—-—48 treated as the ether
are so arranged that centrelly applied pres-

sure from above will deflect the flexible
member downward from its normal plane,
the plates moving on pwots 28—_99 as the.

aX1S.

Referring to I'ig. 7 the projections 50 on
the upper side of the flexible member pre-

“vents the pressure from above from deflect-
1ng said member on the axis 26 and 27. The

- prOJeCtlons 51 on the under side of the flexible

‘member permit the said member to be de-

~ flected, or the equivalent, the ends of the

20

other three pins 26, 28 and 29 engage.

29

30

~ the under side of the pawl is the rounded end

35 0

- 40

45

_ 'ef both.

parts 26 and 27 and the members 25 and 24
connected thereto to rise. On the end of the
pin 27, Fig. 6, is a ball 52 with which the
On
the upper side of the ball rests the Spring-
pressed plunger 34 which tends at all times
to cause the pins 28 and 29, supported by the

links 30 and 31, to act as the active axis,
while. the u rlghts 24 and 25 connected to

the outer ends of the pins 26 and 27 move up

and down under the action of the connecting-

rod 22 without in any way atlecting the posi-
tion of the exhaust valve. KEngaging with

of the lever.40. This lever may be pressed

upwerd by mechanical means when desired,

r by fluid pressure, or by a combination

In Fig. 11 1s shown a modlﬁed arTange-
ment for actuating the lever 40 for determin-
Img which way
vield.
closed Wlthm a suitable casing 56, to which
pressure is admitted by the pipe 57. The
piston 58 of the engine, shown in dotted
lines, has just uncovered the port leading to
the pipe 57, so that the upper side of the dia-

- phragm 1s eub ected to the pressure of the

50

contents of the cylinder. This pressure 1s

transmitted to the lever 40 by a suitable
means.

member in the manner previously described.

. The said lever acts on the flexible

Briefly the action of the invention is as fol-

lows: The crank shaft is turned. around by |

 the piston and in turning drives the hali-

60

| - 65 the axis that was active has now beceme in- | ble member for transmitting motlon

speed shaft 17 and also “the double-speed |
The crank-pin 20 driven by the

sheft 18.
shaft 18 moves the connecting-rod 21 and

parts 23, 24 and 25 united therewith up and

| dewn the axis of the flexible member being

the pins 28—29. At the proper time for the
eyhnder to exhaust the cam 43, Fig. 1, raises
the rod 42 and its attached lever and the lat-
ter presses on the ball 52 which raises it
slightly and the axis of movement 1s trans-
ferred to the pivots 26—27. In other words,

bination Wlth a

the flexible member shall
It- comprises a diaphragm 55, m-

come active. This means that the next suc-
ceeding stroke of the parts 21, 23,

shown in Fig. 15 and open the exhaust valve.

24 and 25
will bend the flexible member in the manner

70

Ag the ﬂeuble member straigntens out on

‘the downward stroke the sprmﬂ's 35 and 37
and part 36, Fig. I, will restore the condition
e:sﬂstmg before said lever 40 acted, it being
“understood that the cam 43 has pessed out

from under the roller.

ed for every cycle.

15

This action is repeat-

Tn accordance with the pl’OVlSlO"lS of the

patent statutes, I have deseribed the prin-
ciple of oper&tmn of my invention, together
with the apparatus wnich 1 now eonmder to
represent the best embodiment thereof; but

I desire to have it understood that the appa-

ratus shown is only illustrative, and that the
invention can be carried out by other means.

80

85

What I claim as new and desire to secure -

by Letters Patent of the United Stetes 18,—
1 A driving and a driven element, in com-

bination with a flexible member ha,vmg dif-
ferent axes and arranged to transmit motion
between said elements, and a means for de-
termining which axis wﬂl be active and the
dn:'eetlen of flexure of the said member

2. A driving and a driven element, 1n com-

to the driving element and acting on the

driven element the axes of the connections

occupying a common plane and crossing each
other, the said parts being so arranged that
when one axis is active motion is imparted

directly from the driving to the driven ele-

ment end when the other axis is active the
driving element is iree to move without
moving the driven element and a means
determmmg which axis shall be active.

3. A driving and a driven element, in com-

flexible member conneeted'

90

90

100

105

bination Wlth a flexible member eonnected -

to the driving element and acting on the

driven element for imparting motion from
one to the other, and comprising hinged
plates, the axes of the hinges extending
across each other, and a means for bending
the plates at one hmge or the other depend—
Ing 011 whether or not motion is to be trans-
mitted from one element to the other.

110

119

4. A driving and a driven element, in com- -

bination with a flexible member comprising

a plate divided into parts and hinged to-

gether, the axes of the hinges crossing each

‘other, a means for connecting the member

with said elements, a means acting on one
side of the flexible member for causing 1t to

| bend on one of its axes and transmit motion

from one element to the other, and a second
means acting on the other side of the mem-
ber for causing it to bend on the other axis
and prevent the transmission of motion be-
tween the elements.

120

125

5. A driving and a driven element a flexi-

fmm

130

i
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one to the other, a hinged support attached
to one element and connected to the member
at two points, a second hinged support at-
tached to the member at two points and
angularly displaced from the first, and a
means arranged in opposition to the driven
element for deflecting the member along one
axis.

6. A driving and a driven element, in com-
bination with a flexible member arranged to
transmit axial motion from the driving to
the driven element when flexed in one direc-
tion and to permit the driving element to
move Ireely when flexed in the opposite di-
rection, and a means for periodically lexing
the said member in one direction.

7. A driving and a driven element, in com-
bination with a flexible member arranged to
transmit motion between said elements
when flexed in one direction and not in the
other, a means for periodically flexing the said
member I one direction, and a means for
flexing the said member in the opposite di-
rection. when it is desired to prevent the
movements of the driving element from be-
ing transmitted to the driven element.

8. A driving and a driven element in com-
bination with a flexible member arranged to
transmit motion from one element to the
other and having two axes only one of which
s active at a time, a means connecting said
member with one element, a supporting

means connected with the other, a device |

acting on one side of the said member for

flexing 1t on one axis to produce simultane- :

ous. movements ol the elements and said
means, and a second device acting on the
other side for flexing the member when it is
desired to have one element and its connect-
Ing means move independently of the other.

9. A driving and a driven element, in com-
biation with a flexible member arranged to
transmit motion from one to the other, a
means which tends at all times to flex the
member in one direction to prevent simul-
taneous movement of the elements, and a
second means which periodically overcomes
the first and causes simultancous move-
ments of the elements.

10. A driving and a driven element, in
combination with a flexible member for
transmitting motion from one element to the
other, a means for rendering the said mem-
ber mneffectual for transmitting motion from
one element to the other, and a means re-
sponding to fluid pressure changes for flex-
ing the member in a manner to cause onc
element to move the other.

In witness whereof, I have lereunto sot
my hand this twenty-fourth day of April,
1906.

ELIHU TIIOMSON.

Witnesses:
JouN A. McManus, Jr.,
HexnrYy O. WESTENDARP.
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