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SPECIPICATION formmg part of Letters Patent No. 386,557, dated July 24 1888.

Appliecation filed March 30, IBEG

Serial No. 197,230, (No model.}

To all whom it may concern:

- Be it known that I, Isa1AH L. ROBERTS, a

- citizen of the United States, residing in the

city of Brooklyn, couniy of Kings,and State of

New York, haveinvented certain new and use-

fal Improvements in Apparatus for Obtain-
- 1Ing Power by the Utilization of Variations of
'- Temperature, of which the following is a full,

" clear, and exact description, reference bemfr
ro had to the accompanying drawings, forming a
. part hereof. .

This invention relates t0 means adapted to
utilize the variations of temperature for ob-
‘%aining power, |

Heretofore the expansive and contractive
foree of a liquid has been utilized by subject-
- 1ng-the liquid to the influence of varying tem-

- peratures in an open-mouthed vessel contain-
. ing'a piston tightly packed that rested upon
20 the liquid and was moved thereby during its
.. expansien. Such a device is impracticable,
for the reason that considerable power must
be exerted upon the power-transmitter in or-,
der to'overcome the friction and weight of the
parts affected by its movement, ‘and from ‘the
necessity of this power great difficulty has
been experienced in effectively packing the
piston, so that the liquid will exert its full ex-
pansive force upon the piston and not escape
or pass the piston, and thus have little or no
effect thereon.

The present invention consists, bueﬁy’ in
the employment of a hermetically-sealed ves-
sel inclosing a liquid completely filling said
vessel, which is provided with & yielding por-
tion on which the expansive force of the con-
fined liguid aets and by which the expansive
and contractive foree of said liguid is trans-
mitted tothe device or mechanism to be moved.
4c - 1t also consists in other novel features and

combinations of parts too fully hereinafter set
{101 th to need further prellmmary descmptwn

ere,

The device best suited for utilizing the ex-

45 pansion and contraetion of liquids caused by
the variations of temperature must necessa-
rily vary within wide Iimits, according to the
ultimate objects to be attained and the condi-
tions under which it is to operate, the prmm-
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ple, however, remaining the samein all cases. 5o
The device also, according to my invention,
may be constructed to operate by artificially-
produced variations of temperatare; or it may

be constructed, and is preferably so,to operate
by the natural variations of the temperature 5s
of the atmosphere. 1 have therefore in my
experiments paid special attention to the con-
struction of a device capable of transmitting
power by the natural variations in the tem
perature of the atmosphere, and will deseribe 6o
what I consider a perfeet and elaborate type
of apparatus designed for this purpose, indi-
cating hereinafter certain simpler forms and
modifications which may be used to good ad-
vantage.

65
The accompanylng dlamngs represent an |

apparatng econgtructed aecording to my inven-

tion and adapted to furnish power for winding
the mainspring of a clock.

In said drawings, Figure 1 is a rear sectional 70
elevation of the apparatus; Fig. 2, a side ele-

vation thereof; Fig. 3, a horizontal section

taken on the.line # x of Fig. 1, showing the

construction of a shaft and its sleevs, herein-
after referred to; Fig. 3%, a cross-section of the 75
same, taken on the line 2 z of Fig. 3; Fig. 4,

a horizontal section taken on the line v v of
Fig. 1, and Fig. 5 is a view looking at the un-

der side of the auxiliary receptacle.

The device for utilizing the expansive foree 80
of liquids, as herein shown consists of a stoat
receptacle or chamber, A, of cast-iron or other
suitable heat-conducting material, that is her-
metically sealed and pmwded with a portion
capable of yielding under the pressuie of an
expanding liquid, such yielding portion being
represented by a diaphragm, B, of lead or

~other suitable material,” which may be se-
cared to a flange, A’, of the chamber A, as

shown. This chamber, either previous to se-
curing said diaphragm in position or there-

| after, through a suitable hole, a, (tightly

closed by a screw-plug, a’,) will be supplied
with a liquid, preferably alcohol, 1t having a
relatively high ratio of expansion, so as to
completely fill said chamber, being -intro-
duced therein at a relatively low temperature.
If now this chamber inclosing the liquid be

95
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allowed to remain for a short time in an ‘at-
mosphere of slightly higher temperature than
that at which the liquid was introdueced, said

" liquid, by reason of the heat absorbing quahty

- 5 of the metal ecomposing the chamber, will be
. ‘cauised to expand therein, and acting upon
that part of the vessel most easily affected by

its expansion—namely the diaphragm-—will

- force said diaphragm outward to an extent
10 equal to the degree of the .expansion of the

liquid, from which it will be seen that if a

piston-or ¢ther transmitting device beallowed
to rest or bear upon or be counected to said

“diaphragm it will be moved to the same ex-

15 tent that the diaphragm is; and thus it is ob-

vious that if the temperature of the atmos-

“phere becomes still higher said liquid will con-

‘tinue to expand and the diaphragm be stili
further forced outward, cansing a correspond-
20-ing movement of the plston or transmitting
devme If, on the other hand, the temperature

. be lowered the chamber. will become corre-
5pend1ng]y cooled, causing the diaphragm Ry

.~ the pressare of the atmosphere aided, it may
25 be, by a weight or pressure against it to yield
and. return to its normal pOSlblOl] with the lig-

~ uid followed by the piston or transmitting de-

.. vice. Thus, if this piston besunitably connected

. t0 a mechanism to which it is desired to trans- |
- 30 mit motion” that -each time or whenever the
“liquid ‘expands, or it may be contracts, suffi- |.

cient to move the djaphragm, a movement may -

be simultaneonsly imparted to such mechan-
ism. In the preferred construction, however,

35 -the chamber A will be provided over the dia-
- '_-phragm B with an auxiliary ehamber, C, se-

cured thereto by bolts passing through its

flange C. From the top of this chamber ex-

‘tends . a hollow ecylindrical . projection, C,

12 adapted to receive from its open end and gmde
in its vertical reciprocations the end of a pis

ton or transmitting device, D. . "This auxﬂlary '

- chamber, between the dlaphragm B and the

piston, will preferably be filled with water to
-~ 45 the exclusion of the slightest "air- bubble
o through a ‘hole,. ¢, tlght]y closed by a screw-

plug, ¢'. The water is of low expansive ratio
-and simply serves as a means of transmlttmg

~ the expansive force of the liguid in thecham-
- '50 ber A from the diaphragm to the piston, suit-
able paeking bemg provided at the juncture

~ ‘of the hollow projection with the auxiliary

chamber to prevent leakage of the liquid. In |

order, however, to practically prevent any

' 55 _leakage of this Wa.ter, 1 prefer to employ the

structure shown, consisting of a rubber dia-
phragm, E, of thimble shape, interposed be-

: ~ tween the water and the bottom of the piston

D, the closed end E? of which diaphragm pro-

60 JthS into the hollow projeetion C'; abutting
~ -against the under side of the plston, and its
~ flanged end tightly clamped to the top of the

- auxihiary chamber by meansof an annulus, F,
~ secured in place by bolts £, from which it will

‘65 be apparent that as the liquid in the auxiliary

chamber i8 dlSplaced by the movement of the

dlaphfa,gm B, the elaetic ﬁdiaphragmllE mll .

expand and act dueetly upon the pleten to

move 1t. - |
It ehould here be observed that the Opera. 70, ]

tion would be the same if the alecohol were =

made to act direetly upon the piston D or elas-

tic diaphragm E without the intervention of -

the diaphragm B and the water above; but al-

‘cohol when: brought in contact with’ rubber 735

gradually disintegrates the latter and renders
it useless. Inorder,therefore, tosecurein one.

apparatus the advantages of the positively

tight elastic diaphragm Eand of the relatively -
hlgh expansive ratio of aleohol, I prefer to 8o
employ the auxiliary resewmr C and dia-.
phragm B.

- The upward or effectwe stroke of the plston '

'D is transmitted through teeth d, formed in its

upper portion, and through the accelerating 35
train of gearing g G & H to the pinion I, from -
which it'is further transmitted, in the manner
hereinafter deseribed.

The return movement of the parl:s when con-
traction of the aleohol takes place, as herein 90

shown, is effected by the force exerted by the:

spring J, one end of which is connected to the
shaft of the wheels g G and the other to anin-
dependent hub mounted on the frame-work.
The mechanism to which the power of the 95
expansive force of the hqmd confined in the
chamber A is transmitted is represented herein

by a clock, the mainspring of which is to be-

wound, aseeen in Figs. 1 and 2, in-which K

‘indicates the frame thereof, L its mainspring,- 100

and ¢ the arbor of said mainspring, the
squared extending end ¢’ of which arbor enters
a square hole in the end of a shaft, M, npon

‘which latter the said pinion I turns loose]y !
(See Figs. 2 and 3.) The pinion I hassecured 10§
‘to it a ratchet-wheel, N, also loose on said
shaft, the teeth of which ratchet are engaged -

by a spring-pressed pawl, o, pivoted upon an

1 arm, O/, that projects from and forms a part of

a sleeve, O, surrounding the shaft M. This 110
sleeve is partly split, as represented, and is -

held with a certain amount of friction to.the -
shaft by being clamped more or less tight -

thereon by the screws o’. (SeeFig.3%) The .
direction of the teeth of the ratchet-wheel N'is 11§
such that they engage the pawl oand turnthe
sleeve O when the pinion I and wheel N are

moved by the ascending piston, thus, by rea-

son of its friction upon the shaft M, wmdmg_ o
the cloek-spring L, while the teeth of the ratch- 120

‘et-wheel will pass idly under said pawl when
turning in the oppositedirection— forinstance,

when the piston descends on the eontraction
of theliquid. Theamount of friction between
the shaft M and sleeve O should be so adjusted

that when the piston ascends the shaft M will
be turned and wind the clock-spring until the =
latter is sufficiently wound, when, should" the"

piston continue to ascend the increased re-
‘gistance of the said epmng will overcomesuch 136
“friction and prevent any overwmdmg of the. o
_same,
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~ ffhe multiplying-gearing should be so cal-
culated that the minimum daily variation of
the temperature of the atmosphereissufficient

-to wind the spring I enough to cause the clock

[O

- sired to obtain, &c.

to run for one day or more, any excess of mo-
tion obtained by greater variations of tem-

perature being rendered harmless by the con- |

nections just described. '

Many variations and modifications may be
made in the construction and arrangement of
the apparatus according to the nses to which
it may be put and the power which it is de-

~_perature mayv be produced by artificial heat-

15

20

25

ing and cooling, in-which case the apparatus

-may be caused to work at any desired period

of the day or night. The means for transmit-
ting the power from the piston may be as
widely varied as are or may be the uses of the
apparatus. Various devices other than the
cloek spring shown may be used for storing
the power and for dispensing it in an'even and
regular manner. |

It is evident that any other ligquid than al-

cohol may be employed in the chamber A ; but |

care should-be taken to employ such liquids as

- will not freeze at the lowest temperature to

30

35

4C

45

506

which the apparatus is likely to" be exposed.
Sudh liquids are, for instance, naphtbha and
sulphur-trioride. - If an apparatus with an
auxiliary receptacle, as shown in the figures,
be exposed to a temperature lower than the
freezing-point of water, said receptacle should
of course be filled with some liquid having a
lower freezing-point than water, or,and in any
case,the liquid in the auxiliary receptacle may

he entirely dispensed with, and a solid pilece

of Boft rubber filling the entire interior of the
auxiliary receptacle in a manner exactly simi-
lar to the water may be substitated.

What I claim 18— -

- 1. The combination of a hermetically-sealed
vessel having a portion of its body formed of
a yielding material and inclosing a liquid that
completely fills such vessel,and a power-trans-
mitter adapted to transmit the movement of
said yielding material,whereby the variations
of temperature to which the inclosed liquid is
subjected will act thereon through said yield-
ing material, substantially as described:

2. The combination of a hermetically-sealed
vessel having a portion of its body formed of

a yielding material and inclosing a liquid that |

The variations of tem-

completely fills such vessel, a power-transmit-
ter adapted to transmit the movement of said
yielding material, and an aaxiliary receptacle
filled with a liquid interposed between said
yielding material and the power-transmitter,
substantially as desecribed.

3. The combination of a hermetically-sealed
receptacle, a piston and cylinder connected
therewith, a liquid completely filling said re-
ceptacle and adapted to act upon said piston,
and two power-storing devices, both arranged
to receive power from the piston, and serving
the one to return the piston when the liguid
contracts and the other to receive and trans-
mit a portion of the power exerted by the pis-
ton, substantially as herein specified.

- 4. The combination of a hermeticallv-sealed
receptacle, a piston and cylinder connected
therewith, a liquid filling said receptacle and
adapted to act upon said piston,a power-stor-
ing device serving to return the piston after
it has been acted upon, a second power-stor-

| 1ing device, suitable power-transmitting con-

nections between the latter and the piston,and
a mechanism or apparatus adapted to receive
motion from said second power-storing device,
substantially as deseribed.

5. The combination of a receptacle, a cylin-
| der, a piston, a liquid completely filling said
| receptacle,and an elastie impermeable thimble
-separating the space of the receptacle from the

spaceof the cylinder,substantially asspecified.
- 6. The combination of 2 main receptacle, a
liquid filling said receptacle, a diaphragm, an
| auxiliary receptacle, a yielding but non-com-
pressible substance filling sald auxiliary re-
| ceptacie, a cylinder connected with the aux-
iliary receptacle, and a piston moving in said
cylinder, substantially as deseribed.

" 7. The combination of a main receptacle, a
diaphragm, an auxiliary receptacle, liquids
filling both receptacles, a eylinder, a piston,
and an elasticimpermeable thimbie separating
the space of the auxiliary receptacle from the
space of the cylibder,substantially asspecified.

‘In witness whereof I have hereunto set my

hand this 27th day of March, 1886, 1n the
presence of two subscribing witnesses.

ISATAH L. ROBERTS.

Witnesses:
A. H. GENTNER,
- B. 1. VETTERLEIN.
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