(No Model.) ' 3 Sheets—Sheet 1.
* F. E. HAINLEY. - -

APPARATUS FOR UTILIZING THE EXPANSIVE AND CONTRAGTIVE POWER
OF METALS.

No. 348,841, . B - Patented Sept. 7, 1886.

)

Iqvenlor |

5B B

N. PETERS. Photo-tilhographer, Washington. D. C.




'i(No Model.) | . o . 3 Sheéts—-—-Sheet 2.
F. E. HAINLEY.

APPARATUS FOR UTILIZING THE EXPANSIVE AND CONTRACTIVE POWER
OF METALS.

No. 348 841 - Patented Sept. 7, 1886.

{‘\"'1 - -—-{-lf -!._ ’ — - - . o ]
/ \r T O S AR oy wgh; 37\ g2 .;‘JW
; it v
i 1 3 _#
1O = 0O 0,
"]I" L“J‘t_ﬂﬁ"i‘ .”,: - {_J’J . Fety sa T S = Nl - d -
A Lty ood T mo N -t l:,"lﬂr'l‘:.‘-"‘ 'E_‘ "\ N ";"'L.n‘_-r""‘ﬁ':_ 4 - !, :-:
. .I ' -l-I-—-— JL 1 lﬂ !
' - - -~ - - 7 % Jl.ﬂ
Af 111 /S Ao 7 G

g 1l e
| i o
BT B [l | §-Z47 |
o
1K '-
TN -
T - 2:_;
RiALHO Bk
3 Z:—fff
"~

[rJiimesses. _ _
&G
é‘/WM _ A @_ o ‘7

N PLTERS. Phwto-Lithoprapher. Washington, D, C,




(No Model.) 3 Sheets—Sheet 3.

) - F. E. HAINLEY. ' .
APPARATUS FOR UTILIZING THE EXPANSIVE AND CONTRACTIVE POWER
OF METALS.

No, 348,841. - Patented Sept. 7, 1886.

o -
===\ 'l BT
N - - |- -

k
H

R

L

RSB ‘

P
7
-

N

57 A .
[jnesses . - ' JW:;_L\];T@QL
L & Sechisic e R B




IO

15

20

25

40

45

—
-

UNITED STATES

PaTeENT OFFICE.

FRANKLIN E. HAINLEY, OF MARTINSVILLE,' ILLINOIS, ASSIGNOR OF ONE-
FOURTH TO WILLTAM G. DELASHMUTT, OF SAME PLACE.

APPARATUS FOR UTILIZING THE EXPANSIVE AND CONTRACTIVE POWER OF METALS,

SPECIFPICATION forming part of Letters Patent No. 348,841, dated September 7, 188€,

A pplication filed February 18, 1886. Serial No. 102 473, (No model.)

——au . mu

To all whony it may concerw:

Be it knownthat T, FRANKLIN K. HAINLEY,
of Martinsville, in the county of Clark and
State of Illinois, haveinvented a new and Im-
proved Apparatns Whereby the Power Ex-

erted by the Jixpansion and Contraction of

Metals may be Stored and Utilized; and I here-
by declare the following to be a full, clear, and
exact description of the same, reference being
had to the accompanying drawings, making a
part of this specification, in which—
Figure 1 isa general plan of the apparatus,

showing the means of connecting the power-

cenerator with the storing device. Fig. 21s
a side elevation of the storing device. Fig. S
is a plan view of the devices immediately con-
necting the power-generator with the storing
device, the parts being on an enlarged scale.
Fig. 4 is a side elevation of the power-gener-
ator. Fig. 5 isa plan view of the same, the
supporting-timbers being in section. Fig. 6
is an end elevation of the same. Ifig. 71sa
detail, to be referred to. |

My invention relates to the utilization of the
power generated by the expansion and con-
traction of metals due to a change in temper-
ature; and it consists in the combination and
arrangement of mechaniecal devices, as herein-
after fully set out, and specifically pointed
out in the claim. |

In order that those skilled in the art may
make and use my invention, I will proceed to
deseribe the exact manner in which I have car-
ried 1t outb.

In the said drawings, A is a frame-work
supporting the power-generator, and B 1s a
frame-work supporting the storing device.
These frames are secured so as to rigidly main-
tain a fixed relation to each other. |

The {frame A consists of uprights « «, held
in position ab the sides by bars of steel and
brass, having thrusts in opposite directions, so
that the expansion of the brass in one direc-
tion compensates for the expansion of the steel
in the opposite direction, and the frame never

~ elongates by change of temperature, but main-

tains 2 normal dimension. Sustained by the
uprights ¢ «, at each end, are two cross-bars,
b b, lying in the same plane, near the top of

| two additional eross-bars, b D'

The cross-bars
b and ' sustain a series of metal bars, d d,
laid in two parallelseries, and each individual

bar forming a factor in the length of the ex-

panding and contracting medium. ‘The first
one of the lower series of bars is rigidly se-
cured to oneof the lower cross-bars, 0, ate, at

its extreme end, while its opposite end is piv-

oted at ¢ in one end of a short lever, f, piv-
oted at ¢ to the opposite lower cross-bar b'.
The next bar, &', of the series is pivoted to the
end % of the short lever f, and its opposite end
pivoted to one end of a short pivoted lever,

/', on the same eross-bar to whiceh the initial

rod had its end rigidly secured, and so on
across theframe are the barsd’ arranged, each
end pivoted, as shown, to one ol the ends of
theshortlevers f /’, until in the number shown

the tenth bar is provided 1in its free end with

a slot, I, to receive the end of a vertically-ar-
ranged rocking lever, D, which has itg fulcrnm
on a pivot, m, formed by a transverse bar set
in the uprights. The apper end of lever D
rises to a line with the upper tier or series of

The up-
per tier or series of bars are arranged 1n a
manner similar to the lower series, their ends
being coupled by means of short pivoted le-
vers f /7, and proceeding in reverse orderacross
the frame the final bar d .1s left with a {ree
end, n. This free end » 18 pivoted in the end
of a bent lever, I§, which has a pivotal fulcrum
at 0, at any eonvenient point on the frame-
work, so that the movement to and fro of the

short arm » will be communicated to and en-

hanced in a long arm, p’, of the bent lever.
The end of the long arm p’ of the lever E is
bifurecated or slotted at its end, asseen at ¢, to
receive a pin, ¢, by which said lever engages
the end of a double rack-bar, I¥Y, mounted in
ways 2 7 on the storing-deviee frame I3, for a

| purpose hereinafter set out.

Mounted inthe frame B 1s a shaft, s, on which
is mounted a cogged wheel, G, and a spring-
barrel and spring, H, after the usual manner
of a train of cloek-work gearing. Also mount-
ed on the shaft s are two loose pinions, 7 7,
held in place by proper collars, and fixed to

60
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‘metal bars, d, and enters a slot in the end of 7z
the outside bar, where 1t 18 pivoted.
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so the frame, and in a lower plane are secured | shaft s. Against each piniont¢? isa small pin- 100
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rection of T omtmn but allowing a separatero- |

T tation of pnnon t loowly on. the shaft s when

Vithe rotation 1s in an: opposlte direction, the:
same Tunction being performed by pmlous '

IC}

and 7,

The: sliding or 1001p1@mt11w rack-bar T, |
,secm*ed to 111(, Jong arm P of. ]ever 14, 18 pro-
vided with two sets of teeth, 4
different vertical planes..
downwardly, and inter mesh with theteeth on |-
the tops of pinion ¢, while the teeth 5 Pproject .

: jupwud]y and mesh with the teeth of pinion ¢

- following manner:

Connected up with the cogged wheel G,

I’ H"H", provided with any desived escape

f’tpplled to any desned purpose. | |
- To prevent overwinding of the ‘1}_)]11]

: ;prowde a yieldingcluteh in the shaft s in the
| The said shaft is divided |
. bya telescoplc Jomt, 7, and: the abutting faces .

~are made in curved or wavy lines, wh}eh 1in

their normal condition, will mt(-‘-ilu::sc:l-hﬂr bemo

held together by the thrust: ol a flat spring, I,
i beamng against a eollar, 8, on | the 5110113 Sec-é

tion. of the shaft. W’hen the spring is fully

. wound,any further powerapplied by thepowm
- . generator will cause the thrast of the curved:
...;.525501‘

i35

‘avy meeting surfaces of the sections of
shaft s to foree b%L spring I< so the shortsec::

‘tion of the shaft can turn independently. |
1 bave shown the pivots of the short levers
f f' tormed by the ends of continuous hars hav-

ment device, I, through which the pewer 18

e

348,841

L Eaeh pinioni "is provided with a | ing their ends. plq]eetmo through the cross:-

ipwote& ﬂrmrlty-mw] 23, so arranged: as to
rake in opposite directions and lock the pin::
1ons t " together when they move: in one di::

bars 0 b'; but any other form or censtructmn ;
1

of these pwotfﬂ fn]m this may be used without

departing from the spirit of my invention.
‘I'he normal changes of temperature will so:

| e]onmte and contmct the linear d_lmenswn of

HIEZ

|

§d0ul)le meh bar F, cogs t t',
1", pawls 2 3, 5h‘1fbs spunu H, and train of
gear, all consir ncted, arranged, aud Gpemted 79 f SR
as: fmd for the purpose set forth. ERERE ERELE

the. c@mbmed rods or bars d d', as to move 45; L

back and for th, with great power, the long
arn 3’ of the bent lever I, The movement of |
arm p’ reciprocates the double rack-bar F, and

a8 this bar moves one way i turns: pinion: AR RN
b, arranged in | .
Theteeth 4 project:

and it being locked by pawl 2 to the mt(,het - 5C

Pinion 77, turns the shaft-s and winds upspring

H; meantime,pinion ' turning loosely onshaft

'S, | as pawl .3, does nob engage to resist aﬂamst o

| the teeth of pawl-pinion i SRR

REREEE | temperature takes place the rack-bar is moved 55= R
;whlch receives its 1mpulse hom the cnerrry 11 ;

- stored up in the spring, is a train of gearing,
.20

Asa clmnﬂe of :

1 an Gpp@Slte direction, and this time the

| plnton ¢ is'locked to the: shaft sby pawl 3, and
| the shaft s is still turned so as to wind ap spring

;II the pinion:t turning loosely on theshaft. =
| Havmo thus: deseubed my invention, what 6:)
I claim as new, and dcsne to seuwe by Let i
| ters P.;ltent 18— - |

The 11pperﬁ series of metal ba,rq "md lowel
series of metal bars, arranged in a frame, ﬁud o
ceach series coupled ton'ether by pivoted ]evels 6- 2

S/, in combination with the vertical connect:

ig-lever D, bifurcated lever E; pin: Q, ‘%lldmg ;
mtchet -pinions ¢

. IﬁRANhLIN L HA_INLLX
'\’ﬂ Itl‘lﬁbSES |
H. GASAWAY,
ALEX, LINDSEY.
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