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1o all whom it may concern:

Be 1t known that I, Jouan R. FRASER, a Gltl-
zen of the United States, residing at Milwau-

kee, in the county of Milwaukee and State of
Wisconsin, have invented certain new and
useful Improvements in Applying the Expan-
sive Power of Heat; and I do hereby declare
the following to be a full, clear, and exact de-
scription of the invention,such as will enable
others skilled in the art to which it appertains
tomake and use the same, reference being had
to the accompanying drawings, and to letters
of reference marked thereon, which form a
part of this specification.

T'his invention relates to methods and ap-

paratus for applying the expansive power of
heat, and has special reference to methods in
J

which the motion is produced by the thermal
expansion of a confined fusible solid. It does

not, however, relate generally to the applica-
tion of thermal expansive power by the ex-
pansion of fusible solids. It relates only to
the use of a compressed fusible solid, as here-
inatter fully set forth. It is intended to pro-
duce an apparatus the parts of which are
positively-inert, fixed, and motionless under
all disturbing conditions, excepting only

when exposed to a certain chosen tempera-

ture, to the end that they may be adapted to
operate and control mechanism which is re-
quired to be operated only at times when the
apparatus is by design or as a matter of course
exposed to the chosen temperature.
Among the uses to which my improvement
may be applied is the operation of automatie
tire-alarms and automatic fire extinguishing

and controlling apparatus. By the term *“fusi-

ble solid,” as herein used, I mean a material
which is undernormal temperature solid, or go
nearly solid as that it is devoid of mobility,
but which when heated becomes mobile, or

so nearly so as that when it is subjected to

- pressure 1t will conform itself to the shape of
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a vessel and follow passages after the man-
ner of liguids. _ _
The particular feature of the present in-
vention relates to the method of treating the
confined solid for the purpose of obtaining

from it the greatest efficiency and accuracy

of action. Thisisaccomplished by compress-

‘ing the fusible solid placed within the expan-
‘sion-chamber..
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It 1s well known that material bodies vary
greatly in compressibility. Generally speak-
ing, gases have the greatest and liquids the
least and solids an intermediate compressibil-
ity. Gases possess great and liquids practi-
cally no compressibility. The compressibility
of water is, for example, S0 small, even under
enormous pressure, as to be almost inappreci-
able. All gases are, on the contrary, of prac-
tically unlimited compressibility. It is con-
ceded that all gases may be compressed to

smaller and smaller volumes until the gaseous

state 1s given up for the liquid or the solid
state. It is a peculiarity of gases that after
compression and the removal of the pressure
they expand and resume their former volume.
T'his is also true of liquids; but with a large

variety of solids or semi-solids this is not the
case. A large numberof these may be taken

at their normal density and compressed so as
to reduce their volume to a considerable de-
gree, the decreased volume remainin o perma-

nent after the removal of the pressure which

effected the compression and the diminution
of the volume of the material. It appears

that in these materials the normal arrange-
ment of the molecules is not as close as it is

possible to make them, and that if they are
forced closely together, so as to make them
occupy less space, there is sufficient cohesion

to cause them to remain-in the new position. -

In this respect these solids differ from gases
and liquids. In the latter there is an  ab-

sence of this cohesion and the molecules Are .

free to respond to the

action of gravity and
to repulsion.- = | Gt

I have discovered by investigation and ex-.

periment that if a mass of the solid or Semi-
solid of the nature described is subjected to

great pressure 1t will maintain indefinitely -

the reduced volume effected by the compres-
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sion, but that when subjected to heat it will .

expand to its normal volume and density.
Suppose a mass of paraffine, wax, soap, or

other similar material be melted and poured
into a chamber having a neck in which a pis-
ton is to be fitted. On pouring said material

into sald chamber through said neck it will
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~ expand from its normal volume to an abnor- |
The range of firm meas--
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- possible, and I have ascertained that the
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of course cooland harden, or partially harden,
at normal density and at its normal volume.
If the piston be now placed in the neck suffi-
clently far to rest accurately upon the mate-
rial within the chamber and the chamber
then heated, the material within the chamber
will expand orincrease its volume, the change
being from the normal volume to a volume
wreater than the normal volume. The range
of motion imparted to the piston by this ex-
pansion or increase of volume of the material
is limited by the capacity of the material to

mailly large volume.
ured movement of the plston 18 still more
limited, for the reason that after the material
beeom_es considerably liquefied and greatly
heated and begins to vaporize the movement
becomes spasmodic and uncertain. I have
ascertained that thetotal range of movement
of the piston may be increased in a great de-
oree by compressing the material within the
chamber and behind the piston as much as

range of firm measured movement is increased
in even a greater degree by thus compressing
the material behind the piston. After thus

compressing satd material there are virtually

twostagesto the thermal expansion. Thefirst

stage 18 from the abnormally small volume to

the normal volume, and the second stage is

from the normal volume to the abnormally
I have also ascertained that

large volume.
all of the expansion through the first stage
is firm and measured and in no wise spas-
modic, and that only the latter portion of the
second stage 1s uncertain and spasmodic. By

- the second stage 1 mean herethe entire range

,
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of expansion from the normal volume to va-
porization.

As hereinbefore stated, it is my object to

effect an expansion which shall be uniform
and measured. 'The first stage of this ex-
pansion is therefore wholly of the character
sought. Another and secondary advantage
in using this double range of expansion is
that it encmbleb me to pr oduce the desired
range of movement of the piston by the use
of a comparatively small instrument. This
18 important in many applications of the ap-
paratus.

The accompanying drawings illustrate ap-
paratus and appliancesconcerned in the prac-
tice of my improved method.

Figure 1 is a sectional side view of one of
the expansion devices. Fig. 2 is a view of the
samedevice, taken apart. Fig. 3 shows one of
the devices filled but not yet compressed.
Iigs. 4 and 5 show appliances for effecting
the compression. -

Referring first to Figs. 1 and 2, A is an ex-
pansion-chamber provided with a tubular
neck B. The upper portion of the chamber

A consists of a circular section A’, threaded

into the chamber A. The space within the
chamber A is filled with a compressible solid.
A piston C extends downward through the

‘material A% &

large variety of uses.

neck B into the chamber A. The circumfer-
ence of the chamber A is preferably formed
into faces A® to adapt it to be grasped by a
vise or wrench or similar appliance. A por-
tion of the neck B should also be provided
with similarfaces B’. When thus constructed,
the chamber A may be secured in a vise and
thesection I3 grasped by a wrench and screwed
into the chambel A.

In preparing the 1nst1ument for use the
chamber A is first filled with the expansive
suftficient quantity being put
in to allow f01 compression. The section A’

is then applied by hand, as shown in Fig. 3,

until it can be turned no farther by hand.
The chamber A is then placed within a strong
vise, as8 D, or similar appliance, and the sec-

tion A’ grasped by a wrench E or similar ap-

pliance, and said wrench turned until the sec-
tion A’ is turned into the chamber A as far
as possible. The piston Cis then inserted
into the neck B and the device placed into a
press If or similar appliance, wherein said pis-
ton 18 driven down into the neck B as far as
possible. It will be understood that by the
use of the vise, wrench, and press great com-
pressing power may be ‘exerted upon the ma-
terial contained by the chamber A. When
thus filled and compressed, the expansion de-
vice isready for use. Upon heating the cham-
ber A the material A® within said chamber
gradually expands until it assnmes its normal
volume and density. Thereafter i1f addi-
tional heat is applied said material will ex-

pand as much moreas it would haveexpanded
Consequently the

without the compression.
piston is driven upward, first, through a cer-
taln range by the expansion which changes
the compressed material A*to its normal vol-
ume, and, second, by the expansion of the ma-
terial A® from its normal volume to more than
1ts normal volume, or to the volume which it
assumes prior to vaporization. As already

stated, the expansion through the range from .

the compressed volume to the normal volume
1s entirely measured and lacking in spasmodic
character, and it is the movement resulting
from thlg expansion that is desirable for a
The compression of the
expansive material may also be wholly or
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partially effected before it is placed within

the chamber. By the use of suitable molds
operated under sufficiently great power
masses of the expansive material may be com-
pressed into blocks, cakes, or lozenges of
proper size to accurately fill the cha,mber.
These blocks, cakes, or lozenges may then be

placed within the expansion-chamber. When

this course is pursued, the mass of material
should of course be compressed into such form

as to accurately fit the space within the ex-
pansion device.

pansive material may be produced by using
a mold having walls corresponding to the
walls of the expansion device.

In practice compounds which expand un-
der the temperatures meeting dlffelent re-

The desired form of the ex-
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quirements may be prepared. The formulas
for these compounds are not made a part of
the subject-matter of this application.

I claim as my invention— |

1. The method of treating a “fusible solid ”’
preparatory to being heated for the applica-
tion of the expansive power of heat, which
method consists in compressing the fusible

- solid to abnormal density and confining it by
fixed walls and a movable solid part, substan-
tially as shown and deseribed.

2. The method of applying the expansive

power of heat, which method consists in eon-

fining a body of abnormally compressed fusi-
ble solid by fixed walls and a movable solid

part and then imparting heat to said fusible

solid, whereby it expands and moves said

5
!

‘movable part, substantially as shown and de-

seribed. o
3. In an apparatus for applying the expan~ 20
sive power of heat, a chamber A, a piston B,
fitting into said chamber, and a body of ab-
normally compressed fusible solid occupying
the space behind said piston and within said
chamber, substantially as shown- and de- 23
seribed. | - o
In ‘estimony whereof I affix my signature,
in presence of two witnesses, this 16th day of
November, 1889. |

JOHN R. FRASER.

Witnesses: -
- CHAS. L. Goss.
GEO. KNOWLES, Jr.
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