


Making TEMPERATURE
Operate Devices “ A U TO M A TICA LLY!
CENTURIES ago, when artificers first began to 

work with metals, they discovered one of the now 
familiarly known laws of heat; namely, “ Most sub
stances expand  when heated and con tract again as 
they cool.” This is particularly true of metals.
Early wagon and carnage makers made use of this 
physical characteristic to mount métal tires on wheels. 
Coopers also applied the principle in hooping casks. 
Later, others began to use metals with different co-effi
cients of expansion to operate dampers on stoves. 
Such devices, called “ pyrometers,”  were in use over 
two hundred years ago.
One hundred years later, thermal éléments were made 
by soldering together strips of platinum, gold and 
silver. When these were exposed to sufficient heat, 
a definite “ bending motion”  was observed to take 
place. Such thermal éléments were then used, in a 
limited way, for mechanical thermometers, the bend
ing movement actuating the pointer and indicating 
the rise and fall o f température.
The cost of using gold and silver was prohibitive. 
Experiments began with other, cheaper metals. Com
binations of brass and iron proved more favorable. 
Then, in 1899 Invar, which contains 36% Nickel and 
64% Iron, was invented.
The invention of Invar was the resuit of a search for 
low expansive material for measuring standards and 
for improving the accuracy of chronometers. Its use 
for bimetallic action, due to its low expansion, was

soon recognized and bimetal made of Invar and brass 
became a commercial product.
During the last fifteen years the rapid development in 
gas and electrically heated devices, both domestic and 
industrial, has opened a wide field for the use of low 
and high température control devices. For such 
devices Bimetal furnishes a convenient, reliable and 
economical material as a température responsive 
element.
Studies and achievements in the development of 
Bimetal hâve kept pace with the ever growing demand 
for automatic control. A multitude of commonly 
known products and devices which operate with heat 
are now automatically controlled by the practical use 
of Bimetal.
In the modem home we hâve such devices as the 
thermostatically controlled oil burner, the electric 
refrigerator, the air conditioner, the automatic electric 
hand iron, the waffle iron and many other automatic 
controlled conveniences. In industrial use, thermo- 
static control has been applied to gas furnaces, oil 
furnaces, ovens, air conditioners, etc.— ail controlled 
by use of Bimetal.
Bimetals are now available to operate in practically ail 
ranges of température up to red heat. The product 
or device to be controlled is first studied to détermine 
the température range in which it functions. Then 
the proper type of Bimetal is selected to operate within 
that particular range.
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HAT îs BIMETAL?
Thermostatic Bimetal is composed of two metals united by riveting, brazing, or 
welding, one métal possessing a high co-efficient of expansion and the other a 
low co-efficient of expansion. When exposed to heat or température rise, the 
material of high expansion properties will expand or lengthen, the other 
material, being of low expansive properties, will hâve little or no expansion. 
The resuit is a bending action. When the température drops, the high expan
sive material shrinks back to its original length and the Bimeta straightens 
back to its original shape. Should the same piece of Bimetal be subjected to 
low température, it would bend in the opposite direction and straighten out 
again with rise in température.

■

A  Simplified Illustration of How Bimetal is Made . .

O A piece o f  m étal o f  
H IG H  therm al ex 
pansion properties. O A piece o f  m étal o f  

L O W  therm al ex 
pansion properties. O B oth  pièces o f  m ét

al are jo in ed  to -
gether.
T h e  resuit is: B IM E T A L .

W hen  heat is ap- 
p lied  the B im etal 

b e n d s  to  a predeterm ined 
degree. W hen coo led  it 
straightens!

N O TE : The above is merely a simple illustration o f the principle of 
Bimetal. It is made in many sizes, and o f  several different kinds o f metals, 
and in different combinations— each best suited for the spécifie movement 
necessary to control operation o f devices.
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BIMETAL îs widely used today as an Auto
matic Operating Control on products 
or devices where HEAT is a Factor ■ . ■
B ELO W  are but a few of the many automatic 
operation tasks that Bimetal now perforais. 
Each year sees new products corne onto the 
market, which are automatically operated by 
means of this accurate, and reliable medium.

T H E  R O O M  T H E R M O S T A T  
C O N T R O L L IN G  O IL — G A S  
F U R N A C E
T his m echanism  is m ounted  on  the 
wall o f  the room  to  be kept a t de- 
sired tem pérature. In the dev ice  is 
a piece o f  B im eta l w hich bends as 
the room  tem pérature drops or 
rises a few degrees. In  so doing, 
the Bim etal un it m akes an “ on -or- 
o f f ”  electrical con ta ct  for the co n 
trol circuit.

O P E R A T E S  C O N T R O L  O F 
E L E C T R IC  R E F R IG E R A T O R  
A  therm ostatic dev ice  is installed 
in the cold  cham ber o f  refrigerator. 
D ev ice  contains a piece o f  B im etal 
w hich  bends as tem pérature drops 
or rises a few  degrees in co ld  
cham ber. T h e  resulting m ove- 
m ents o f  the B im etal, turns elec- 
tric current “ on -a n d -o ff.”

O P E R A T E S  H O T  
W A T E R  H E A T E R  
A  con trol is “ se t”  to  turn on 
gas dam e w hen water reaches a 
certain low  tem pérature and turn 
gas o ff w hen heated to  desired 
tem pérature. T h e  con trol c o n 
tains a p iece o f  B im etal w hich  
bends, thereby operating a gas 
supply  valve, opening and closing 
the valve as the B im etal m oves.

O P E R A T E S  T H E  A U T O M A T IC  
E L E C T R IC  IR O N  
T h e autom atic electric iron co n 
tains a sw itch  w hich prevents iron 
from  overheating and turns cur
rent “ on -an d -ott”  in a set tem 
pérature range w ithout hum an 
attention . T n is  sw itch contains 
B im etal w hich  bends as the iron 
heats or cools, thus turning cu r
rent “ on -a n d -o ff.”

T H E  A U T O M O B IL E  
B im etal is w idely  used in the 
Am erican autom obile  to  assure 
au tom atic  operation  o f  various 
units in the car. C om m on  am ong 
these are the therm ostatically - 
controlled  A u tom atic  C hoke, M an- 
ifo ld  H eat C on trol, and the new, 
high grade E lectric G enerators.

T H E  A U T O M A T IC  E L E C T R I C  
W A F F L E  IR O N  A N D  P E R C O - 
L A T O R . T h e  con trollin g  elem ent 
in b o th  dev ices contains B im etal. 
W hen  coffee  reaches bo ilin g  tem  - 
perature, the B im etal a u to m a t
ica lly  turns current off, prevent- 
ing the app liance from  boiling  
dry .

T H E  A U T O M A T IC  
E L E C T R I C  T O A S T E R  
T h is therm ostat, w hich contains 
B im etal, keeps the toaster at a 
predeterm ined tem pérature, op en 
ing and closing the heater circuit.

T H E  O V E N  T H E R M O S T A T  O N  
G A S  A N D  E L E C T R IC  R A N G E S  
H ere, too , B im etal opérâtes the 
fuel su pp ly  and thus m aintains the 
oven  a t a n y  desired tem pérature 
range. Installed w ithin the oven  
cham ber, the B im etal responds to 
the slightest change in tem péra
ture, ^_and b y  its bend ing m ove- 
m ent actuates proper fuel supply.

v. CHACE r
THERMOSTAT [
''B IM ETA L'1'

(oitk
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O W  Thermostatic Bimetal Opérâtes . . .
A  Simple ustration of How Thermostatic Bimetal

Opérâtes an Electrical 
Contact . . Turning 
O N  and OFF
as Température 
Changes..

T his is a simplified illustration o f  an electric 
sw itch. T h e long, flat strip is a piece o f  
B im etal form ed to  retain a curved  position 
at a predeterm ined tem pérature. T h e  current 
is now  O F F  (con ta ct open ).

T h e T  same sw itch. T h e tem pérature has 
changed  and the B im etal has m oved  to  a 
straight position , closing contacts , thus com - 
p leting the circu it. T h e  current is now  O N .

TEMPERATURE LOW
C U R  P  E N  T  O N !

CHACE Thermostatic Bimetal is now widely used by 
the manufacturers of a multitude of products or 
devices which are operated by electricity, and which 
are'designed to function under changing température 
conditions.

Wherever température (high or low) is a factor, there 
is an opportunity to operate the product automatically 
by means of Thermostatic Bimetal.

Recent years hâve brought a tremendous advancement 
in the art of température control. With the develop
ment of various spécial alloys, Chace Thermostatic 
Bimetal has become available for températures up to 
red heat.
Each combination of two metals or spécial alloys 
when made into a bimetal element produces definitely

known degrees of movement for a predetermined 
température change. It is possible, therefore, to 
design control devices, switches, gas supply valve 
mechanisms, etc., in which a bimetal unit is used for 
the operating part. The size of the unit dépends upon 
the available température change and as to how 
much movement is required. Close coopération with 
the product or device manufacture is désirable in 
order to accomplish the desired action with the sélec
tion of the proper bimetal type best suited for the 
application.

TllCHACETir 
THERMOSTAT [ 
' ' b im et a l ,

loitk t W Ü ^

*
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Mode in M AN Y SHAPES . ■
Designed to Produce a Variety of Movements . .
Designed to Fit Mounting Space of Devices . .

IT must not be misunderstood from 
the foregoing that Bimetal is only 
furnished in fiat strips, to provide 
merely a “ make and break”  con
tact as simply illustrated on the 
preceding page.
After the two desired metals are 
combined, the resulting Bimetal 
is eut, trimmed and shaped into 
various forms.
Chace Thermostatic Bimetal is fur
nished to the trade in sheets and 
strips. It is also made up and sold 
in spécial shapes to meet require- 
ments of device in which it is used, 
in accordance with customers’ 
spécifications.
Chace maintains an experienced 
engineering department, to aid 
manufacturers in selecting the 
proper type of Bimetal. A com- 
pletely equipped plant is available 
for shaping, forming and heat treat- 
ing the spécial shapes, so that manu
facturers may obtain them, to their 
spécifications, ready for assembly 
in their products.
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O W  the SPIRAL SHAPE Opérâtes . . .

Using the Common Thermometer 
as a Simple Example • •

The Inside End of Spiral is Attached to the 
Free-Swinging Dial-Pointer— the Outside End 
of Spiral is Permanently Fixed in the Casing.

ON page five we illustrated but a few of the many 
shapes into which Bimetal is formed.
There are several important reasons for these and 
other different shapes. First, the completed Bimetal 
unit must fit neatly into the assembly of the particular 
operating and control device, whether it be for an oil 
burner, hot water heater, electric iron, etc. Thus it 
must be shaped to assure a practical assembly.
Next— the action caused by the bending of the 
Bimetal unit can be converted into an up-and-down 
movement, or a right-and-left movement, or into a 
twisting and turning movement. The shape of the 
finished Bimetal unit détermines the kind of move

ment. The size  and the type of métal as well as the 
varying degrees of température changes, détermine the 
force  of the movement and the ex ten t  or distance  
of the movement.
See simple illustration above. The spiral type, 
produces a turning  movement. When température 
drops, the Bimetal turns thermometer arrow in one 
direction. The température rises, the arrow is turned 
in the opposite direction.
The same principle (the spiral shape) is often used 
when the operating device of a product requires an 
electric switch to be turned on and turned off, or a 
valve to be opened or closed.



Mode by an EXCLUSIVE 
Manufacturing Process . .

TOO much importance cannot be given to the manner in which the 
Bimetal you use in your product is made.
There are several ways in which to join two pièces of métal into 
one piece of Bimetal. Of these methods, only one is dependable, 
and that is— W ELDING! Chace Thermostatic Bimetal is welded  
by an exclusive and specially developed process.
Another advantage of Chace Thermostatic Bimetal is— UNIFORM- 
ITY! One piece, or a million pièces, it is always the same. Each 
piece of a given spécification, 
deflects and reacts exactly alike !
This is a tremendous advantage 
to the product manufacturer 
who produces hundreds of thou- 
sands of his units each year, 
each unit containing a Bimetal 
element.
Each lot of raw material re- 
ceived at the Chace plant from 
the rolling mills is especially 
made to Chace spécifications.
Upon arrivai from mill, each lot 
of métal is subjected to a rigid 
test, and only raw materials 
which completely meet the 
spécifications are accepted.

Absolute
RELIABILITY and 
UNIFORMITY . .

Every Piece 
Deflects and Reacts 

Alike!

The same principle of careful 
inspection and adhérence to 
strict spécifications is followed 
constantly while Chace Ther
mostatic Bimetal is under proc- 
cess of manufacture.
One piece— or a million pièces 
— you can completely dépend 
upon Chace Thermostatic B i
metal.

f^ERMQ5TAÏ|(
' ' bim etal/
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VIRTUAL MUSEUM

I M E T A L  C orrectly A p p l ie d
Brings A utom atic Control to A n y  

Product W here Tem pérature is a

Factor in its Use . .

ATFEW OF THE M A N Y  DEVICES 
N O W  OPERATED A U T O M A T IC A L L Y  

WITH BIMETAL . .

A u tom atic  Chokes M o to r  P rotection
Air V alves N eck tie  Pressers
Alarm  D evices Oil Burner C ontrols
Air D ryers Oil Purifiers
A quarium  H eaters O vens, E lectric
A ir H eaters O vens, Gas
A ltitu de M eters P ercolators
B lue Print M achines P h oto  M ou n tin g  M achines
B read W rapping M ach ines P ortable  E lectric  T ools
C hicken Brooders P o p  C orn  M achines
C ircuit Breakers R elays, O verload
C arburetor Tem pérature R eg . R elays, Signal
C ord  Sets (Iron ) R o o m  Therm ostats
C locks R o o m  T herm om eters
C a n dy  M ixers R efrigerators
D ental Furnaces R ecord in g  Therm om eters
D ental Sterilizers R anges, E lectric
D ra ft C ontrols R anges, Gas
D am per Controls S tack  C ontrols
D em and Indicators Scales
E lectric Instrum ents S hock  Absorbers
E lectric M otors Signal D evices
Fans Sign Flashers
Fire Alarm s Starting D evices
G lue P ots Steam  R adiators
G as S afety  P ilots Steam  Traps
H at Stretchers T im e Sw itches
H o t Beds T im e R elays
H eating Pads T y p e  M éta l P ots
Ironing M achines Tran sform er Indicators
Irons, E lectric T oasters, E lectric
Incubators Vulcanizers
L a b ora tory  O vens (G as) W ater C irculation , A u to
L a b ora tory  O vens (E lectric) W ater H eaters, E lectric
L ight Flashers W ater H eaters, Gas
M ach in e T ools W affle Irons

T H E  constantly growing list of Chace 
Thermostatic Bimetal users is impressive. 
The unvarying quality and reliability of 
Chace has won us an enviable position in 
the industry and we are now constantly 
acquiring new friends and customers.

Leaders in the Automotive, Electrical, 
Gas and Oil Burner Industries, besides 
nationally known manufacturers in many 
other Unes, are now using Chace Thermo
static Bimetal in preference to ail other 
types.

Large users of thermostatic Bimetal hâve 
corne to know from long expérience that 
Chace Thermostatic Bimetal can be com- 
pletely depended upon to operate their 
devices accurately under varying operat- 
ing conditions.

Whether your needs for Bimetal be large 
or small, it will pay you to trust the 
dependable automatic operation of your 
product to Chace Thermostatic Bimetal.



These Nationally Known Manufacturers 
Approve CHACE Thermostatic BIMETAL . . ■

DOUBTLESS you hâve 
seen the Chace sériés of 
advertisements which 
hâve been running in 
many of the industrial 
trade journals. A ffew 
of these advertisements 
are shown here.

Many prominent manu
facturers hâve approved 
the quality and reli- 
ability of Chace Ther
mostatic Bimetal in this 
sériés of advertisements. 
Many of these leading 
manufacturers use Chace 
Thermostatic Bimetal— 
exclusively !

Many of them hâve been 
using Chace for years !

What greater and more 
signif i cant a p p ro va l  
could be given a product 
than such unanimous 
endorsement?

YOU, too, should be 
using Chace Thermo
static Bimetal.
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HE Making of CHACE Thermostatic 
BIMETAL is an Art . . .

TO PRODUCE quantities of the various types of Bimetal, and to 
assure the utmost uniformity and dependability of each completed unit, 
the Laboratory must work side-by-side with the Manufacturing Plant. 
The process starts in the Laboratory— at the mills where the raw metals 
are rolled. When each shipment of the various kinds of raw stock 
arrives at the Chace plant, samples of each lot are taken into the Chace 
Laboratory for check-up and complété analysis. This raw stock, after 
being completely processed into Chace Thermostatic Bimetal, is again 
sampled for final tests in the Chace Laboratory. In addition to this 
constant flow of work through the Laboratory, the staff conducts multi
tudes of tests and experimental labors to further the development and 
application of Bimetal and also to assist manufacturers now turning

( C o n tin u ée i on  P a g e  13)

Low Expansive Side

High Expansive Side

PHO TO M ICR O G RAPH OF CROSS SECTION OF CHACE THERMOSTATIC BIMETAL

This is a photograph o f a cross section o f Chace Thermostatic Bimetal, taken with the photomicrographic 
caméra in the Chace Laboratory. From the grain outline it is observed that there is no seam. T o  obtain 
this perfect bond no binder is used and even at red heat there is no possibility o f the metals separating
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How CHACE Thermostatic BIM ETAL is
Scientifically Tested in the CHACE Laboratory . .

toward Bimetal as the means of automatically 
operating their products.

Laboratory work being of such great impor
tance, Chace has taken great care to install 
one of the finest laboratories of its kind. It is 
completely equipped with scientific apparatus 
as well as other laboratory equipment. Work 
done in this department accounts for much of 
the high quality and dependability of Chace 
Thermostatic Bimetal.

The Photomicrographic Caméra
Known as the Leitz “ Metallurscope,” this 
apparatus is a combination of the microscope 
and caméra.

The chief task of this scientific device is to 
détermine the crystalline structure of metals 
as they pass through different steps during the 
manufacture of Chace Thermostatic Bimetal. 
It is also used to check the finished product.

While Chemical analysis is important it is not 
conclusive. For example, a section of métal 
under Chemical examination may measure 
100% in accordance with the spécification, 
while actually it may be unsuited for bimetal, 
due to incorrect heat treatment. Micro- 
scopical analysis therefore makes it possible 
to immediately ascertain the structure of the 
métal with reference to undesirable flaws or 
changes.
Ail metals used in Chace Thermostatic Bimetal 
must successfully pass analysis by the Leitz 
“ Metallurscope.”

Constant check-up with microscopie caméra 
aids in producing a uniformly high quality of 
Chace Thermostatic Bimetal.

Page 13
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ESTING CHACE Thermostatic BIMETAL 
for Hardness . .

TH E  Vickers Pyramid Hardness Testing Machine is used in the Chace 
Laboratory to reliably and accurately test the hardness of metals used 
in Chace Thermostatic Bimetal. This machine performs tests on metals 
of ail kinds, from very thin sheets to pièces of quite some thickness. 
The principle is simple: An indenter of definite shape is pressed into 
the métal, the resulting impression is accurately measured and the 
hardness is indicated. This indenter is a diamond, accurately eut and 
polished to the form of a square-based pyramid. The impressions 
are therefore square. The load is varied from 5 to 50 kilograms, 
according to requirements, and is automatically applied and removed 
in such manner that errors in loading are entirely eliminated. Ail 
Chace Thermostatic Bimetals must successfully pass this test.



Testing CHACE Thermostafic BIMETAL 
for Expansion . . .
TH E Chevenard Photographie Dilatometer photographically registers 
the expansion of métal while undergoing heat.

In the Dilatometer, the métal to be tested (in the form of a small rod) is 
placed in a quartz tube and then subjected to heat. The dilation is now 
transmitted into the photographie chamber by a ray of light which 
records the movement on a photographie plate.

This record is then checked with a comparative curve of a standard rod 
of definite known characteristic, thereby giving a definite measurement 
of expansion of the raw material.
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ESEARCH and Expérimentation 
in the CHACE Laboratory . . ■

IN  addition to the several scientific testing machines for maintaining 
the high standard of accuracy of Chace Thermostatic Bimetal, the 
Chace Laboratory also has a full complément of devices required for 
Metallurgical Research and Analysis.
Many experiments having to do with new applications of Bimetal hâve 
been successfully accomplished in the Laboratory Division.
As each year brings more and more manufacturers seeking automatic 
operation of their products, the Chace Laboratory carries a heavier 
load of this work.
Each new product to be operated automatically brings its own individ- 
ual set of problems which must be studied and solved by the Laboratory 
staff, before manufacturing begins.
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Specialists in Solving Problems 
Concerning Automatic Operation

' bimetal .

ONE manufacturer has a product which must start operating when 
température reaches a certain LO W  point; another brings a product 
which must begin to function when température reaches a H IGH  
point; some products require a “ twisting” movement to start; others 
a “pulling” or “ pushing” movement.

Ail these are put before Chace specialists. They must study the product 
or operating mechanism thoroughly, after which recommendations are 
made covering a Chace Thermostatic Bimetal unit that will perform its 
given task accurately, reliably and indefinitely.
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N STR U C TIO N S for Determining 
the Type and Dimensions of 
CH ACE Thermostatic BIMETAL

APPLIC ATIO N :
The simple way in which thermostatic bimetal 
acts makes it applicable for an unlimited number 
of devices that function as température indicat- 
ing or controlling means. It readily lends itself 
for use as a fiat strip, “ hair pin”  or “ U ”  shape, 
dise or coils. The coil is especially adapted to the 
dial type of device. The “ U ” shape makes it 
possible to secure maximum movement in a 
limited amount of space.

CH AR ACTER ISTICS :
In order to provide as great sensitivity as 
possible for a definite working range, several 
types of thermostatic bimetal are available. 
High or low température applications can best be 
met by selecting a type that gives the greatest 
sensitivity within the desired working tempéra
ture. Thermostatic bimetal, to hâve proper 
resiliency and strength, receives a certain amount 
of cold rolling in the manufacture. Internai 
stresses are set up which should be removed by 
heat treatment, before putting the parts into 
service. The data sheets prepared on the 
different types of métal describe the heat treat
ment process.

T E M P E R A TU R E :
The working température and the maximum 
température that the bimetal element will be 
subjected to, détermines whether high or low 
température types will be selected. |P*N
In general, the most sensitive type within the 
required range is selected as it reduces the size 
of the piece to a minimum. When a wide range of 
adjustment is desired in a small space, a less 
sensitive métal may work out the best. By 
referring to the deflection curves a comparison is 
readily seen for the different types.

D EF LE C TIO N :
The deflection of a bimetal strip with one end 
fixed, measuring the movement of the free end at 
right angles from the cold position, varies with 
the square of the length, inversely with the

thickness and for practical purposes directly 
proportional to the température change up to a 
predetermined température limit. For example, a 
piece eight inches long would hâve four times the 
deflection of a four inch length, while a piece two 
inches long would hâve just one fourth the 
deflection of a four inch length. Reducing the 
thickness one half would double the deflection 
and doubling the thickness would reduce the 
deflection by one half.
The angular deflection of a spiral or hélix varies 
directly with the length of the strip, inversely as 
the thickness of the material, and directly propor
tional to the température change. The number 
of turns or the diameter of either element does not 
materially affect the deflection. As far as angular 
movement is concerned with the same size of 
strip, there is no appréciable advantage whether 
the coil is in the form of a spiral or hélix. Coils 
may be formed to either wind-up or unwind with 
increase of température.
It is désirable that sufficient room be allowed 
between turns so that under extreme température 
conditions there is opportunity for air circulation 
as well as mechanical clearance to avoid any 
friction or binding of the turns. For this reason 
it is recommended that coils be made to unwind 
with increase of température. The turns may be 
wound either right hand or left hand for helices 
to give the desired rotation. A hélix unwinding 
with increase of température has also a slight 
élongation. It is necessary that this be taken into 
considération so that there is no friction in- 
troduced by the end thrust of the coil.

TORQUE:
The force exerted by the free end of a straight 
strip, assuming it to be under restraint due to a 
change in température, varies directly with the 
width of the strip, the cube of the thickness and 
inversely with the cube of the length. This 
applies at normal température and allowance 
must be made for elevated températures, as 
under such conditions the strength of the ma
terial is greatly reduced. In the formulas given 
for calculating the torque of either spirals or



helices, expressed in pound-inches, the radius 
may be selected as the distance frorp the center 
to the point at which the load is applied.
The formula estimating the maximum stress in a 
hélix or spiral is the same as for the straight strip. 
The turning moment is the same for both ar
rangements so that any limitations mentioned 
regarding the strength of a straight strip would 
also apply to spirals and helices. At elevated 
températures the strength is reduced. The 
reference table shows maximum working stress 
values for high température bimetal with respect 
to température. A reasonable factor of safety has 
been selected based on years of performance in 
service.

CO N STR U CTIO N :
For satisfactory bimetal in applications where red 
heat is encountered the weld of the component 
éléments must be such as to make a perfect bond. 
In the fabrication of Chace High Température 
Thermostatic Bimetal no binder or intermediary 
material is used. Under red heat there is no 
possibility of the metals separating. It should be 
noted from the grain structure in the Photo- 
micrograph that there is no seam.

H E A T  T R E A T M E N T :
In order to give permanence to the element after 
it is eut and formed, a heat treatment is neces- 
sary. This can be made in an ordinary electric or 
gas heated oven. It is recommended that the 
heat treatment consist of one three hour period. 
After the heating, the pièces should be removed 
and allowed to cool in air to room température. 
Owing to the movement of the métal when sub- 
jected to heat, care should be taken that the 
parts are free in the oven so as to permit natural 
deflection without the métal being restrained. It 
will be noted that in the data given with the 
formulas that the sensitivity of the métal is 
affected to a certain extent by the température of 
the heat treatment. For the low température 
métal, type No. 1800, the heat treatment is made 
at 300° F. For the other types, which are high 
température metals, a minimum value of 700° F. 
should be used for the heat treatment and it is 
advisable if the operating température while in 
service is higher than this, to select a heat treat
ment température that is, at least, 100° in excess 
of the maximum value that the material will be 
subjected to after it is installed.

Heat treatments at 700° F., 850° F., or 1000° F. 
hâve been adopted as standard, as they cover the 
majority of applications. Corresponding deflec
tion constants for these values are given on the 
curve sheets for the various types of bimetal.

SIZE: (1) Sheets—
Chace thermostatic bimetal cornes in standard 
sheets 3" wide for thickness up to .030", and 6" 
wide from .030" up to .100" in random lengths 
from 6 to 8 feet. Standard thickness runs from 
.010" to .100". The material is shipped fiat with 
the low expansive side marked for identification.

SIZE: (2) Strips—
Sheets can be slit into strips’ of your required 
width. For very thin material the length should 
not exceed 2 or 3 feet in order to prevent bending 
when handling. It will be seen from the preceding 
paragraph that the Standard width of Bimetal 
sheets is 3" and 6", it is therefore a matter of 
economy to order strips that will slit in equal 
parts (without waste) from these sheets of stand
ard width.

SIZE: (3) Finished Pièces—
Blanked or formed pièces can'be furnished com
plété, heat treated ready for assembly in accord
ance with sample or customer’s drawing. Draw- 
ing should specify the direction of movement 
with increase of température so that the pièces 
may be correctly formed.

SELECTION OF E L E M E N T S:
In general, the shape of a bimetal element is 
selected depending upon whether a straight line 
motion or a rotary motion is required. For 
simple thermostats as in ordinary electric irons a 
straight strip is sufficient. For room température 
Controls requiring sensitivity within one degree, 
the element may hâve several turns at the sta- 
tionary end in order to hâve sufficient length 
within a reasonable mounting space.
For indicating thermometers or oven Controls 
requiring a graduated dial either a hélix or 
spiral coil would be used. Formulas are given for 
the different bimetal types to aid as a preliminary 
step in the sélection of a proper size unit. Deflec
tion curves are also given for each type for a 
straight strip 4" in length from thicknesses of 
.010" to .100". Samples should be made up for 
test before any large quantity is considered, as 
some factors, such as time-lag, etc., may enter 
in which can only be determined by actual test.
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EPRESENTATIVE Bimetal Eléments . .
In general, the dimensions of each shape are determined by the 
requirements of the individual application. Detailed informa
tion covering température, movement and type of application, 
will enable our Engineering Department to make recommenda
tion for at least a preliminary sample.

O

(1) STRIP

O

(3) U-SHAPE

( 2 _ _ _ _ _ _------------------------------------N

J

(2 ) HAÏR PIN

5) SPIRAL

(7) HELIX (RIGHT HAND WOUND)
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ULTIMHEAT ® 
VIRTUAL MUSEUM

YPES of Bimetal . . .
C H A C E  Thermostatic Bimetal is Available in the Following 
Types . . .

Bimetal Types
Marking on Low 
Expansive Side Active Range 

o f Deflection

Maximum
W orking

TempératuresColor Letter

Chace No. 1800 (Steel) None - 5 0 °  to + 300° F. 300° F.

Chace No. 2400 White s - 5 0 °  to + 500° F. 1200° F.

Chace No. 2500 Black c - 5 0 °  to + 900° F. 1200° F.

Chace No. 2600 Red X - 5 0 °  to + 450° F. 1200° F.

Chace No. 2800 Green Y - 5 0 °  to + 650° F. 1200° F.

Chace No. 3300 Yellow V - 5 0 °  to + 400° F. 1200° F.

Chace No. 3500 Blue L - 5 0 °  to +800° F. 1200° F.

Chace N o. 3600 Orange B - 5 0 °  to +700° F. 1200° F.

Electrical Resistivity . . .
In some applications current is carried by the bimetal strip, 
and a température rise results from the heating effect of the 
current. Owing to varied radiation factors in control devices, 
no definite figures can be given as to the température rise on a 
given element. To assist in making comparison of the different 
types, the following résistance values are given.

Bimetal Résistance at 80° F. Bimetal Résistance at 80° F.
Types Ohms per Cir. M il-Ft. Types Ohms per Cir. M il-Ft

Chace No. 1800 90 Chace No. 2800 450

Chace No. 2400 470 Chace N o. 3300 110

Chace No. 2500 350 Chace N o. 3500 410

Chace No. 2600 510 Chace No. 3600 410
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. t o i
ULTIMHEAT ©

VIRTUAL MUSEUM

ORM ULAS for Engineering Reference
Deflection and Pull of Straight Strips, Spirals 
and Helices of C H A CE Thermostatic Bimetal

D = Deflection at end of strip in inches. 
A = Movement in degrees (Angular) 
T r T = Température rise degrees F.
1 = Length of strip in inches. 
t = Thickness of strip in mills.

r =  Radius (in inches) of point at which 
load (P) is applied. 

b = Width of strip in inches.
P =  Pull in pounds at 80° F. 
f =  Pounds per square inch. (maximum) 
k = Constant varying with métal type.

DEFLECTION (Straight Strips)
D = k (T, -  T) l 2

A N G U LA R  DEFLECTION (Coils)
k (Ti -  T) 1

A = --------------------

SPIR A L H E L IX

TORQUE (Strips)
k D b t3

p = —-------

TORQUE (Coils)
k A b t3

P = —
l3 lr

STRESS IN M A TERIAL
6,000,000 Pr

f  = ---------------

Working stress (f) should not exceed the following 
values for températures up to 1200° F.

bt2
Température

Pounds per 
Sq. In.

100° F. 25,000
200° F. 23,000
400° F. 20,000
600° F. 15,000
800° F. 12,000

1000° F 7,000
1200° F. 3,000
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1. A bimetal with high sensitivity for low température applications.
2. Active deflection up to 300° F.
3. Maximum permissible working température 300° F.
4. Deflection constant (k) at 300° F. heat treatment température.

For formula on strips k =  .0077 
For formula on coils k =  .90

5. Torque constant (k) at 80° F:
For formula on strips k =  .0050 
For formula on coils k =  .000024

6. Résistance = 90 ohms per Cir. Mil-Ft.

r. CHACE r
THERMOSTAT [  
' ' b im et a l .1.

Type No. 1800



CHACE THERMOSTATIG BIMETAL TYPE #2400 
D eflection  of s tr ip  4 M long EAT ©

JUSEUM

.010 .020  .030 .040 .050 .060 .070 .080 .090 .100  
Thickness of str ip  (Inches)

1. A bimetal with high sensitivity for high température applications.
2. Active deflection up to 500° F.
3. Maximum permissible working température 1200° F.
4. Deflection constant (k) as follows:

Heat Treatment Température

700° F. 850° F. 1000° F.

For formula on strips 
For formula on coils

.0077

.90
.0072
.84

.0075

.87

For formula on strips k =  .0065 
For formula on coils k =  .000031

5. Torque constant (k) at 80° F.:
For formula on 
For formula on

6. Résistance =  470 ohms per Cir. Mil-Ft. 
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Type No. 2400



-

Thickness of str ip  (Inohes)

r CHACE ,r
THERMOSTAT f
' ' BIMETAL7

wiik a u j H ^

Type N o. 2500

1. A low sensitivity bimetal for high température applications.
2. Active deflection up to 900° F.
3. Maximum permissible working température 1200° F.
4. Deflection constant (k) as follows:

Heat Treatment Température

700° F. 850° F. 1000° F.

For formula on strips 
For formula on coils

.0031

.37
.0028
.35

.0029

.35

5. Torque constant (k) at 80° F.:
For formula on strips k =  .0065 
For formula on coils k =  .000031

6. Résistance = 350 ohms per Cir. Mil-Ft.
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0 .010 .020 .030  .040 .050 .060 .070 .080 .090  .100
Thickness of str ip  (Inches)

1. A bimetal with high sensitivity.
2. Active deflection up to 450° F.
3. Maximum permissible working température 1200° F.
4. Deflection constant (k) as follows:

Heat Treatment Température

700° F. 850° F. 1000° F.

For formula on strips 
For formula on coils

.0068

.80
.0065
.76

.0066

.77

5. Torque constant (k) at 80° F.:
For formula on strips k =  .0065 
For formula on coils k =  .000031

6. Résistance = 510 ohms per Cir. Mil-Ft.

CH ACE r
IH E R m d sta T [
' ' bim etal }

Type No. 2600



Thickness of str ip  (Inches)

r CHACE r
THERMOSTAT (
' ' BIMETAL^

Type No. 2800

1. A sensitive bimetal for high température applications.
2. Active deflection up to 650° F.
3. Maximum permissible working température 1200° F.
4. Deflection constant (k) as follows:

Heat Treatment Température

700° F. 850° F. 1000° F.

For formula on strips 
For formula on coils

.0050

.62
.0047
.57

.0047

.57

5. Torque constant (k) at 80° F.:
For formula on strips k =  .0065 
For formula on coils k =  .000031

6. Résistance =  450 ohms per Cir. Mil-Ft.



0 .010  .020  .030 .040 .050 .060 .070  .08 0  .090  .100
Thiokness of str ip  (Inches)

1. A low résistance bimetal for high température applications.
2. Active deflection up to 400° F.
3. Maximum permissible working température 1200° F.
4. Deflection constant (k) as follows:

Heat Treatment Température

700° F. 850° F. 1000° F.

For formula on strips 
For formula on coils

.0048

.59
.0045
.53

.0045

.53

5. Torque constant (k) at 80° F.:
For formula on strips k =  .0065 
For formula on coils k =  .000031

6. Résistance = 110 ohms per Cir. Mil-Ft.

''BIMETAL.1'

Type N o. 3300



0 .010  .020 .030 .040 .050 .060 .070 .080 .090 .100
Thickness of s tr ip  (Inches)

v.CHACE ,r
THERMOSTAT [  
‘ b im eta l '1
'—LA**uI* nùlL tki.

Type No. 3500

1. A sensitive bimetal for high température applications.
2. Active deflection up to 800° F.
3. Maximum permissible working température 1200° F.
4. Deflection constant (k) as follows:

Heat Treatment Température

700° F. 850° F. 10003 F.

For formula on strips 
For formula on coils

.0040

.48
.0038
.46

.0037

.44

5. Torque constant (k) at 80° F.:
For formula on strips k =  .0065 
For formula on coils k =  .000031

6. Résistance = 410 ohms per Cir. Mil-Ft.



.010 .020  .030  .040 .050 .060 .070 .080  
Thickness of str ip  (Inches)

1. A highly sensitive bimetal for high température applications.
2. Active deflection up to 700° F.
3. Maximum permissible working température 1200° F.
4. Deflection constant (k) as follows:

Heat Treatment Température

090 .100

For formula on strips 
For formula on coils

700° F. 850° F. 1000° F.

.0065

.78
.0061
.73

.0062

.74

5. Torque constant (k) at 80° F.:
For formula on 
For formula on

6. Résistance = 410 ohms per Cir. Mil-Ft.

For formula on strips k =  .0065 
For formula on coils k =  .000031

1- CH ACE r
THERMOSTAT f
'' BIMETAL J *

Type No. 3600
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ET Us Help You Solve Your 
Automatic Control Problems . .

IT  will be seen from the foregoing that the manufacturers 
of Chace Thermostatic Bimetal work in close coopération 
with the many manufacturers of products using Chace 
Thermostatic Bimetal.

While we supply Bimetal in sheets and strips to those 
customers who maintain shop equipment for shaping and 
forming their Bimetal units, it is significant that more and 
more users are turning toward our complété Bimetal 
service, wherein we furnish units completely shaped and 
ready for installation.

We welcome your problems in automatic control. Our 
staff of engineers consists of men long experienced in this 
work. Necessarily, much of our spécial design work is 
confidential. We keep that faith in the strictest sense of 
the word. Hâve no hesitancy in calling upon Chace to 
assist you.

A simple and confidential information form accompanies 
this book. Feel free to use it without obligation on your 
part. It costs you nothing to learn more about the 
quality and reliability of Chace Thermostatic Bimetal.

W. M. CHACE VALVE COMPANY
1602 Beard Avenue

DETROIT :: MICHIGAN




