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To all whom ¢ may concern:

Be 1t known that I, Wrston M. Furrox, a
resident of Knoxville, Tennessee, haveinvent-
ed a new and useful Improvement in Motors,
which invention 1s fully set forth in the fol-
lowing specification.

The present 1mpr0vements relate to fluid-

operated motors or engines, and more par-.

ticularly to the reciprocating type of the same.

The object of the invention is to provide a
motor of this class in which friction 1s mini-
mized to the least practical degree, a cheap
and durable motor produced, and the action
simplified.

The invention consists of a plurality of col-

lapsible vessels having inlet and exhaust

ports, fixed and movable abutments, and a
translating mechanism or vibratory element
connected with the movable abutments to per-
form work.

Various mechanical expressions may be
olven to this invention, a few of which are
exemplified 1n the accompanying drawings.

Figure 1 represents a central sectional and
partial elevation of a motor to which the in-
vention has been applied. Fig. 2 is a simi-
lar view of another expression of the 1m-
provements. Hig. 3 showsalsoasimilarview
of a further modiﬁed form of the invention.
Fig. 4, also a similar view, represents a spe-
cific application of the motor. Fig. 5 shows
in perspective a detail of the motor of Kig. 4.

In Fig. 1 is represented a reciprocating
member 1. Attached thereto on each side is
a collapsible vessel 2 and 3, having, prefer-
ably, rigid fixed heads or abutments 4 sup-
ported by a frame in any suitable way. The
reciprocating member 1 1s attached to a rod
5 through any suitable connection, as cross-
head 6 and rods 7. Vessels 2 and 3 are pref-
erably cylindrical, with sides of sheet-metal
tormed in corrugations having substantially
parallel folds, with non-angular portions con-
necting the parallel portions. The absence
of any angular folds in the construction pre-
vents any tendency of the corrugations to
crack and also increases their resiliency and
sensitiveness. The fixed heads 4 are prefer-
ably indented to provide for a practical ex-

5o haustion of the vessels before the limit of con-

tractibility of the corrugated sides 1s reached
and also 1ncidentally strengthening them.
Ports 8 are provided in vessels 2 and 3, which
are connected to a source of fluid-supply
through the usual or any suitable motor or
engine valve for controlling the supply and
exhaust of fluid to the vessels. Fluid enter-
ing vessel 2 and exhausting from vessel 3 will
move the reciprocating member 1 to the left
in the construction shown in Fig. 1 and the
reverse action to the right. Reciprocating
motion is thus imparted to the rod 5. The
valve controlling the admission of fluid to
parts 8 may be of the usual variable or ex-
pansion cut-ofl type.
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In Fig. 2 is shown another mechanical ex-

pression of the sameinventive idea. 1t differs
from the form shown in Fig. 1 in that the

abutment 9 between the vessels 2 and 3 is

fixed instead of movable, while the outer heads
4 are movable instead of fixed, as in Fig. 1.
Ports 8 have the same function as in Kig. 1.
The heads 10 may be dished for strength.
These heads constitute the reciprocating mem-

‘bers and are connected up for translating
motion by any approved mechanism.. Fig. 2

1llustrates one practical type comprising a
forked arm 11, with 1ts forks 12 secured at
12" to the reciprocating heads 10 and partak-
ing of the reciprocating motion thereof and
imparts it to a reciprocating rod 13, to which
it is secured. The valve connections control-
ling the ingress and egress of fluid to ports 8

8 may be thesameasin Fig. 1 or of anysuitable

construction.

In Fig. 3 the same idea is shown embodied
in a slightly-different form. In this exem-
plification instead. of the head common to a
pair of collapsible vessels two separate vessels
are employed, with their adjacent heads 14 14
connected by a rigid rod or bar 15. The heads
14 may be movable and the heads 4 fixed or
the heads 4 movable and the heads 14 fixed.

In the present instance the heads 14 are the
rec1procat1n0 members, and a translating de-
| vice, as walking-beam 16, pivoted at 17 and
19, is employed tor translatmﬂ the recipro-
cating motion to perform work, say, through
a pilvoted connecting-rod 18.

In Figs. 4 and 5 is shown a form of the in-
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vention which 1s particularly applicable in
measuring instruments like gas-meters. In
many meters as now constructed the dia-

phragms or bellows are made of rubber,

ieather, or other flexible material, which
harden and crack under the conditions to
which they are exposed when in use, thereby
rendering the meter ineffective and frequent
Inspection and repair necessary. By the con-
struction shown in Fig. 5 I largely obviate
these difficulties, since the structure is com-
posed of sheet metal, which does not deteri-
orate under the condition of use, as does rub-
ber, leather, and other like materials. - Re-
ferring to Fig. 5, the two collapsible vessels
9 and 3, having the indented rigid heads 4 4,
are provided with the common partition 19,
and the wholé is mounted in any suitable way
to restrain the end walls from movement. In
the present instance a frame surrounds the
vessels and bears upon the flanges of the in-
dented end walls at 21 21. The fixed end
walls are preferably indented, and outwardly-
presenting flanges 21 are formed, within which
the cylindrical corrugated walls are seated.
The partition 19 is hinged at 22 to a link 23,
which in turn is hinged to the frame at 24. An
arm 25 projects at right angles from the hinge
22, and a helical spring has one end attached
to a lug 26 on the end of arm 25 and the other
end attached to the frame at 24. The collapsi-
ble vessels 2 and 3 are preferably cylindrical
in shape, so that the partition 19 is prefer-
ably a circular disk, with the parts 30 and 22
projecting from opposite points on its periph-
ery. The pipes 28 and 29 are connected to

the valve mechanism of the meter. which valve

mechanism is operated by the oscillations of
the projection 30 on the partition 19 through
rod 31. As the gas passes through the me-
ter partition 19 turns on hinge 22 and the
end 30 moves up and down, the extreme lim-

- 1ts of 1ts motion being defined by the rigid
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end walls £4. The office of the helical spring

‘attached to the standard 25 is to neutralize

the elasticity of the corrugated walls of the
collapsible vessels to prevent them from re-
sisting the pressure of the gas in its effort to

force the partition 19 back and forth. When |

this partition is in the position shown in the
drawings, arm 25 is vertical, and the pull of
the spring is in a direction parallel with the
arm and 1ts action is neutral. When, how-
ever, the partition moves downward, the up-
per end of arm 25 inclines to the left and
the pull of the spring no longer acts in a di-
rection parallel with the arm, but tends to
incline 1t still farther to the left and force
partition 19 downward still farther. Like-

wise, as the partition moves upward, as soon
as arm 25 inclines slightly to the right of the
“vertical position the spring begins to force
the partition still farther upward. The ley-
erage of the spring is proportional to the

764,672

trigonometric sine of the angle of deflection,

and the resistance offered by the corrugated

walls of the vessels 2 and 3 is inversely pro-
portional to the sine of the same angle. Hence
by properly adjusting the tension of the
spring its action may be made just sufficient
to neutralize the elasticity of the corrugated
walls of the collapsible vessels, and the gas
will flow through the meter under a more

uniform pressure than is attainable in any of -

the present well-known gas-meters. In op-
eration the flow of gas to the vessels 2 and 3

1s controlled by the valve mechanism of the

meter, so that as the gas flows into one ves-
sel through one pipe it exhausts from the
other vessel through the other pipe.
causes the partition 19 to oscillate and through
the proj
1sm of the meter back and forth. The in-
flowing gas under pressure through pipe 28
and the outflowing gas through pipe 29 thus
cause vessel 3 to contract and vessel 2 to ex-
pand. As partition 19 oscillates toward pipe
29 link 23 and arm 25 move inwardly upon
pivots 22 and 24. In the normal or medial
position of the partition the tension of the
spring 27 is neutral; but when the link 23
and arm 25 have started to move inwardly
the spring 27 exerts a pressure which tends
to aid the movement of the partition 19 to-
ward pipe 29 and neutralizes what resistance
there may be to the contraction of the walls
of the vessel 3 and the expansion of the walls
of the vessel 2. A like action ensues when
the valve is reversed and the vessel 3 is ex-
panding and the vessel 2 contracting, as will
be apparent without further description.

This

ection 30 to shift the valve mechan-
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All the described expressions of the inven-

tion may be interchangeably used for perform-
Ing any of the particular work herein de-
seribed or any other which will readily sug-
gest itself to those skilled in the art. For ex-
ample, the construction shown in Figs. 1, 2,
and 3 may be employed for actuating the valve
of a gas-meter instead of the form specifically
shown in Hig. 4.

Other specific forms of the invention of gen-
eral application are obvious to the skilled me-
chanic.-. . | '

The term " collapsible vessel ” comprises,
of course, a vessel capable also of expansion.

What 1s claimed is— '

1. The combination of a plurality of col-
lapsible vessels, fluid -supply ports therefor
and a head or partition common to said ves-
sels, and means for imparting angular dis-
placement of said head or partition.

2. The combination of a plurality of col-
lapsible vessels, fluid-supply ports therefor, a
head or partition common to said vessels, and

‘means at one side thereof for imparting an

gular displacement to said head or partition.
3. The combination of a plurality of col-
lapsible vessels, fluid-supply ports therefor, a
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movable part,
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part connected
angular displacement ot said part, and a vi-
bratory element secured to the movable part.

4. The combination ot a plurality of col-
lapsible vessels, fluid-supply ports therefor, a
part movable about a pivot connected to the
walls of the vessels, and a link pivoted to the
movable part and to the support.

5. The combination of a plurality of col-
lapsible vessels, fluid-supply ports therefor, a

part movable about a pivot connected to the

walls of the vessels, a link pivoted to the mov-
able part and to a support, and a vibratory
member connected to the movable part.

6. The combination of a plurality of col-
lapsible vessels, fluid-supply ports therefor, a
movable part connected to the vessels, an an-
oularly-disposed arm rigidly connected to the
and means connected to said
arm for neutralizing the resistance ot the col-
lapsible walls to the Vlbmtlonc; of the mov-
able part.

7. The combination of a plurality of col-
lapsible vessels, fluid-supply ports therefor, a
pivoted movable part connected to the ves-
sels, and means neutralizing the resistance ot
the collapsible walls to the vibrations of the
movable part.

8. The combination of a plurality of col-

lapsible vessels, fluid-supply ports therefor, a
movable part connected to the vessels and a
spring neutralizing the resistance of the col-

| apable walls to the vibrations of the movable
part.

9. The combination of a plumhty of col-
lapsible vessels, fluid-supply ports theretfor, a
plvoted partition connected to the vessels, a
link pivoted to a support and to the partition,
an arm rigidly secured to the partition and a

spring connected at one end to said arm and at

the other to a support.

10. The combination of a collapsible vessel
provided with a head inclined to the substan-
tially parallel corrugated folds of the vessel,
and means introcducing and exlnustmﬂ' 8 1MO-
tive fluid therefrom.

thereto, means for imparting |

spring secured to sa

&8

11. The combination of a pair of corrugated
collapsible vesselseach having afixed end wall,
a vibratory wall or partition common to both
vessels, a pivotal support for said vibratory
wall, and a vibratory element fixed to said
vibratory wall. -*

12. The combination of a pair of corrugated
collapsible vesselseach havinga fixed _end wall,
a vibratory wall or partition common to both
vessels, a link pivoted to a suitable support
and to said vibratory wall, and a vibratory
element connected to said vibratory wall.
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13. Thecombination of a pair of corrugated -

collapsible vessels each having a fixed end wall,
a vibratory wall or partition common to both
vessels, a link pivoted to a suitable support
and to said vibratory wall, a spring interposed
between the vibratory wall and a suitable abut-
ment, and a vibratory element connected to
sald vibratory wall.

14. The combination of a pau of collapsible

corrugated vessels each having a fixed end

wall, a vibratory wall or partition common to
both vessels and a port, a link pivoted to a
suitable support and to the vibratory wall, an
arm rigid with said vibratory wall, and a
ald arm and to a suitable

abutment

15. The combination of a pair of collapsible
corrugated vessels each having a fixed end
wall, a vibratory wall or partition common to
both vessels and a port, a link pivoted to a
suitable support and to the vibratory wall, an
arm rigid with said vibratory wall, and a
spring secured to sald arm and to a suitable
abutment, said spring being neutral when the
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vibratory wall is in its medial position, and a

vibratory member connected to said vibratory
wall.

In testimony whereof 1 have signed this
specification in the presence of two subscrib-

o WESTON M. FULTON.
Witnesses:

J. W. CURRIER,
J. T. GRITMAN.

ing witnesses.
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