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Thxs invention relates to a novel electrical

indicator system in which one or more indicating
or controlling instruments, herein called receivers,
are made responsive in common to two or more
senders located in different environments, the
construction and arrangement being such that
the receiver or receivers will show always the con-
dition existing in the environment of one or an-

(Ch 177-311)

other of the senders depending upon which

sender is exposed to a condition most nearly ap-
proaching a condition of danger. Such an
instrument is of great practical utility, as will be
more readily evident if a concrete illustrative

_example be considered.

On a railway car, a multiplicity of journal
boxes is provided. These boxes are loaded with
oil soaked cofton waste for lubricating bearing
surfaces. At times hot boxes develop through
failure of proper lubrication, and these have been
known to cause mechanical failures and to result
in catastrophic wrecks involving a heavy toll in
injury and loss of life. The condition of danger
in a railway journal box is a condition of high
temperature.

It is not 1mportant that the trainman having
the matter in charge be continuously informed of
the actual operating condition at every journal
box on the train, but it is important that he be
kept informed of the condition of the hottest

Journal box. Not only is he in a position when 4

armed with this information to stop the train if
the condition becomes truly dangerous, but he is
alzo in a position, when coming into a station, to
take appropriate action whenever a condition ap-
proaching danger has been observed during the
run into the station.

It would be expensive in the matter of first
installaticn, and also in the matter of supervision
and repair of equipment, to undertake to provide
a separate indicating receiver for every journal
box on a train. A separate sender must be pro-
vided, but it is very desirable from the standpoint
of economy and convenience either that all the
senders or a considerable group of them, as for
example all the senders on a car, work into a
common receiver.

In accordance with the present invention, a
way has been contrived for causing a multiplicity
of senders to work into a common indicating
receiver in such fashion that the sender whose
environment most nearly approaches a condition
of danger controls the receiver, and causes the
condition existing in its -environment to be con-
tinuously shown by the receiver.

It is a further object of the invention, in an
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instrument of the kind referred to, to provide
means for quickly determining, by a process of
elimination, which one of the senders is in the
most dangerous environment, that is, which one
of the senders has produced an indication -of
danger or an indication showing that the
dangerous condition is closely approached.

. While the condition of danger in connection
with railway journal boxes is one of high tem-

' perature, in other situations the condition feared

may be dangerously low temperature, as when
there is danger of injury.arising through freez-
ing. The present invention contemplates deal-
ing with this kind of situation upon exactly the
same principle outlined above in connection with
railway journal boxes. That is to say, the sys-
tem is so contrived that the receiver will be con-
trolled by the sender which is in the coldest en-
vironment, continuously to indicate the tempera-
ture in that environment. The principle of
elimination for locating the offending environ-
ment is followed in this latter instance the same
as in the former.

The salient feature of novelty is the connect-
ing of the senders in series with one another and
with one or more receivers, and thereby indicat-
ing the temperature of the hottest or the coldest
one of the senders. In some installations the
senders may be connected in series with more
than one receiver, which additional receivers may
be connected in parallel with one of the receivers.
In any case a receiver may take the form either
of an indicating instrument or of a controlling
mechanism.

Other objects and advantages will hereinafter
appear.

In the drawing forming part of this specifica-
tion,

Figure 1 is a diagrammatic view illustrating a
system in which several senders are connected in
common to a single receiver under conditions
such that the condition of danger is one of high
temperature;

Figure 2 is a view, similar to Figure 1, but illus-
trating a system in which several senders are
connected in common to a single receiver under
conditions such that the condition of danger is
one of low temperature; and

Figure 3 is a diagrammatic view showing how
a number of the muiltiple sender systems can be
made to feed into a single, more comprehensive
warning system. )

This application is a continuation of applica-
tion Serial No. 540,765, filed June 17, 1944, en-
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titled Electrical Indicating Systems, now aban-
doned.

In the system of Figure 1, the senders are of
the type disclosed in United States Letters Pat-
ent to Theodore J. Smulski, No. 1,989,828, granted
February 5, 1935, and the receiver is also of the
type illustrated in said patent.

There are four senders, Si, Sz, Sz and S: as

illustrated, all connected to a receiver R. The
senders are all duplicates of one another so that
a description of one will suffice for all. The
sender Si1 comprises a casing i, which is adapted
to be threaded into a threaded bore 2, formed in
the wall of a journal box or of any other piece of
machinery whose temperature is of interest.
Wwithin the casing { a bimetallic element 3 is
anchored at one end and is provided at its oppo-
site end with an electrical contact 4 for coopera-
tive engagement with an adjustable but normally
stationary contact 5. An electrical heating ele-
ment 6 is associated with the bimetallic element
3 for heating it and is connected at one end to
the contact 4. The contact 5 is connected to a
wire 1.
_ The receiver R comprises a casing 8, a dial S,
a pointer 10, and an operating link §{ connected
to the pointer. A bimetallic strip 12 is anchored
atoneend in a block 13 forming pdrt of the cas-
ing 8, and is pivotally connected at the other end
to the link i { so that the pointer 10 is actuated in
response to deformation of the bimetallic strip
12 with changes of temperature.

An electrical heating element 14 is associated
with the bimetallic strip 12 for heating it. The
heating element i4 is connected through a con-
ductor 15 with one terminal of a battery i6. The
other terminal of the battery 16 is connected
through a conductor 1T with one terminal prong
{8 of the receiver unit. ‘A conductor 18 connects
the heating element 14 with the other terminal
prong 20 of the battery-receiver unit. The
prongs 18 and 20 are adapted to be inserted, re-
spectively, in terminal sockets 21 and 22 of con-
ductors 23 and 24. ‘The conductor 23 is connected
to the wire 6 of sender Si1. The wire T of sender
S: is connected through a conductor 25 with the
wire 6 of sender Sz:. The wire T of sender Sz is
connected through a conductor 26 with the wire
8 of sender Sz. The wire T of sender S3 is con-
nected through. a conductor 27 with the wire 6
of sender Sis. The wire T of sender S: is con-
nected to conductor 24. Thus the receiver R, the
battery 16, and the four senders Si, Sz, Sz and S«
are connected in a series circuit.

Before undertaking to explain the behavior of
the several senders in the circuit described, it is
thought desirable to explain briefly the action of
‘a single one of the senders when connected in
series with the battery and with the receiver. For
this purpose let it be assumed that the wire T of
sender S: is connected directly to conductor 24,
and that the senders Sz, S3, and Sa: do not exist.
The battery 16 sends current through the wire 6,
contacts 8 and 5, and heater element {4, until the
bimetallic element 3 has been bent upward under
the combined .influence of environmental heat
and heat supplied by the element 6 to carry the
contact 4 out of engagement with the contact 5.
While the bimetallic element 3 is being thus
heated by the heating element 6, the bimetallic
element 12 is being similarly heated by the heat-
ing element 14. When contact 4 leaves engage-
ment with contact 5, however, there is no fur-
ther electrothermal heating either in the sender
or in the receiver, and the element 3 cools and
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straightens out until contact 4 again engages con-
tact 6. Again 3 and 12 are heated by the flow of
electric current until 4 is again withdrawn from
engagement with 5. This process goes on indefi-
nitely. The wattage converted to heat energy by
the element 6 of the sender is always exactly pro-
portional to the wattage converted to heat energy
by the element {4 of the receiver. The elements
being connected in series with one another
transmit exactly the same current (measured in
amperes), while the voltage drops across the two
heating elements 6 and 14 are proportional to the
resistances of the respective elements. Whether
the energy be designated in watts or calories, the
ratio of the electrical energy converted to heat
at the sender and at the receiver is constant, and
this holds true regardless of possible variations
of source voltage, and regardless of the introduc-
tion into or withdrawal from the system of other
resistance elements in series with the one under
discussion.

For a given environmental temperature of the
sender, the same number of watt hours will be
converted to heat per hour at the receiver re-
gardless of source voltage variations or resist-
ance variations of the circuit. If fthe voltage
drops at 6 and 14 are reduced, the circuit simply
remains closed a greater proportion of the time
so that an unvarying number of watt hours are
converted to heat at the sender and at the re-
ceiver per unit of time. The indicator system of
the type illustrated may, therefore, be appro-
priately referred to as of the watiage integrator
type. )

At the sender the contact 4§ will leave engage-
ment with contact 5 at or just below the danger
temperature, the contact 5 being so adjusted as
to assure that mode of operation. At that
temperature the bimetallic element 3 is under no
mechanical strain, since its shape and attitude is
produced entirely by thermal effects. When the
temperature at the sender environment is below
the danger temperature, the element 3 is under
mechanical strain. The greater the difference be-
tween the environmental temperature and the
danger temperature, the greater will be the in-
jtial mechanical strain of the strip 3, and the
greater will be the quantity of electrical energy
which must be supplied and converted to heat in
order to remove the mechanical strain and per-
mit the contact 4 to stand out of engagement with -
the contact 5. It will thus be seen that the
wattage converted to heat at the element & varies
with temperature, there being more wattage con-
sumed when the environmental temperature is
low and less and less as the environmental tem-
perature becomes higher and higher until the
circuit stands constantly open when the danger
temperature is reached, so that no wattage is
consumed under that condition.

In accordance with the present invention, as
many sender units as desired may he connected
in series with one another, and for illustrative
purposes a system comprising four senders has
been chosen.

1If, now, the journal box associated with sender
S: is running hotter than any of the others, the
contacts of S:1 will open first. This must be so
for the reason that the same electrical energy is
being converted to heat at each of the elements
§ of the senders Si, S:, S3 and Ss, but that elec-
trothermal input is being added to the heat repre-
senting the highest base temperature at sender Si.
As soon as the contacts 4 and 5 of sender S: sepa-
rate, current ceases to flow in all of the elements
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6 of the senders Si, Sz, S3, and S4, and all of them
cool simultaneously. This cooling will continue
until contacts 4 and 5§ of sender S: become re-
engaged. Now the current will flow again
through the heating elements of the several
senders, but again the sender S: has started
from a higher temperature than the others, and
again it will open first.

It will be seen, therefore, that the sender Si
will always be the one to have its contacts open
and that the temperature of sender Si will al-
ways be indicated on the receiver R, under the
conditions stated, the others having no effect up-
on the receiver.

Should the environment of sender Sz become
hicher than that of sender Si, however, the con-
tacts 4 and 5 of sender Sz will open ahead of the
corresponding contacts of sender Si. In that
event the sender S: will become ineffective, and
the sender S: will take over control of the re-
ceiver, the environmental temperature of Sz being
now continuously indicated on the receiver.

Similarly the sender S3 or the sender Si: may
be the confrolling one. The receiver will al-
ways indicate the environmental temperature of
that sender which is in the hottest environment.

Not only is the operator warned of danger
when a dangerous condition exists at any one of

- the senders, but whenever any one of the send-

ers threatens to approach a dangerously high
temperature, the operator is warned of the fact,
and is enabled to observe the action on the re-
ceiver, and to judge how far he may go safely
before taking precautionary measures.

In a system like that of Figure 1, the danger- :

ous condition is represented by a condition of no
current flow, and since the senders Si, Sz, Sz and
Ss are all set to open at the same temperature,
at or a little below the danger temperature, any
one of the senders is capable of causing the dan-
ger indication to be given on the receiver.

Since the receiver R is common to a plurality
of senders, the operator cannot know which one
of the senders is controlling the receiver, but he
only knows either (a) that the environmental
temperatures of all the cenders are in the normal
range, or (b) that the environmental tempera-
ture of at least one of the senders is abnormally
hot, and threatening to reach the danger tem-
perature, or (c¢) that a dangerous condition ex-
ists in at least one sendsr environment.

When a condition of danger is indicated by
the receiver, or when a condition of threatened
danger is indicated under circumstances such
that investigation and correction are convenient,
steps are taken to ascertain which sender en-
vironment is responsible for the abnormal indi-
cation, and to correct the condition which has
caused the abnormal heating to occur.

As illustrated in Figure 1, there are four send-
ers. This is fewer senders than there are journal
boxes on a passenger railway car, but it is a num-
ber of senders adequate to illustrate the principle
of elimination employed in spotting the respon-
sible sender. In actual practice there would al-
ways be one sender for each environment which
is of interest. :

Conductor 23 is connected through a conductor
31 with a terminal socket 32, while conductor 25

is connected through a conductor 33 with a ter- .

minal socket 34. By withdrawing the prongs {8

and 20 of the battery-receiver unit from the .

sockets 21 and 22, and inserting them in th2
sockets 32 and 34, the battery-receiver unit is

connected in series with senders S: and Sz It,
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now, the receiver does not indicate an abnormal
condition as before, senders S1 and S:2 are cleared
of suspicion. The other half of the senders,
namely, senders S3 and Ss, may be tested in the
same way to confirm the fact that one of them is
at fault. Conductor 26, is connected through a
conductor 35 with a socket terminal 36 while
conductor 24 is connected through a conductor 37
with a socket terminal 38. When the prongs 18
and 20 are placed in the sockets 36 and 38, the
same abnormal condition should be shown on the
receiver as was shown when all four of the send-
ers were connected in series with the receiver.

This confirmatory test, however, would ordi-
narily be superfluous if senders S: and S: were
cleared, and the operator could proceed directly
to test senders Sz and S84 individually. Had it
developed that one of the senders Si1 and Sz was
responsible for the abnormal indication, those
senders would be tested individually after a pre-
liminary test clearing senders S; and Sa.

Conductor 23 is connectzd through a conductor
39 with a terminal socket 40, while conductor 25
is connected through a conductor 21 with a ter-
minal socket 42. The prongs of the battery-re-
ceiver unit may be inserted in sockets 40 and 42
for testing the sender S: individually.

The conductor 25 is connected through a con-
ductor 43 with a socket terminal 44 and conduc-
tor 33 is connected through a conductor 45 with
a socket terminal 46. The socket terminals 44
and 46 are employed in the manner already in-
dicated when testing sender S: individually.

Conductor 35 is connected through a conductor
47 to a socket terminal 48, while conductor 27T is
connected through a conductor 49 with socket
terminal 50. The socket terminals 48 and 50 are
utilized for testing sender S3. Conductor 27 is
connected through a conductor 5f with a socket
terminal 52, and conductor 24 is connected
through a conductor 53 with a socket terminal 54.
The socket terminals 52 and 54 are utilized for

testing sender S: individually.

It will be evident that the spotting of the offend-
ing sender can be very quickly arrived at. When
the battery-receiver unit is plugged into the
sockets 32 and 34, that immediately shows that
half of the senders are clear, while the remaining
half is still implicated. Only the senders of the
implicated half need be further considered. The
next test eliminates half of those remaining, or,
in the case of only four senders, identifies the
guilty one. If eight senders were employed, three
tests would be necessary in order to identify the
individual sender which is responsible. In other
words, each test eliminates half of the senders
from further consideration. If there are two
senders, a single test will suffice. If there are
more than two, but not more than four senders, .

‘two tests are necessary. If there are more than

four, but not more than eight senders, three tests
are necessary. If there are more than eight, but
not more than sixteen senders, four tests are nec-
esary, efc. .

Resistors 33z, 37z, 4iz, 45z, 492, 53z and 55
are desirably provided, respectively, in conduc-
tors 33, 37, 41, 45, 49, 53 and 23, the resistance
values being so chosen that the total resistance
of the effective circuit is substantially the same
regardless of the terminal sockets chosen to re-
ceive the prongs 18 and 20. In this way the in-
stantaneous value of current flow is caused to be
the same for all circuits and is kept as low as
practicable under all conditions.

In the illustrative case of a railway train, all
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7 .
of the senders on a single car may be connected
into a single system to operate a single indicating
receiver, there being one sender on each journal
box. Further signalling means may he provided
for transmitting a sfgnal up to the locomotive
whenever an abnormal condition is. present on
any car, so that the engineer can send a trainman
back to identify the receiver responsible for the
indication. The car having been identified, the
trainman will remain and watch the receiver on
-that car, signalling to the engineer to stop the

train if a dangerous condition occurs, but per-

mitting the train to continue so long as the con-
dition is only one of threatened danger and it
seems probable that the train can make a sched-
uled stop before any harm will re§ult.

The system illustrated in Figure 2 is the same
in its basic principles as the system illustrated in
Figure 1. In this instance, however, the condi-
tion of danger is a dangerously cold condition,
not a dangerously hot one, as in the former case.
Such g system might be useful, for example,
where there is a danger of injury by freezing in
any one of a plurality of supervised locations.

Here the senders are designated Ss, Ss, 87 and
Ss. Bach sender comprises a casing 61 in which
two bimetallic strips 62 and 63 are mounted, the
strips being formed with contacts 64 and 65. A
heating element 66 is associated with the bimetal-
lic strip 62.° The strip 62 is shorter than the
strip 63 and both strips tend to be deflected up-
ward in response to rise of temperature.

If it be assumed that the danger temperature
is the freezing point of water, and that the con-
tacts 64 and 65 are just barely out of engagement
with one another at that temperature, then with
rise of environmental temperature the tendency
of strip 63 to raise contact 65 with increase of
temperature is greater than the tendency of strip
62 to raise contact 64 with increase of tempera~
ture.
temperature the greater is the normal pressure
between the contacts 64 and 65.

The external circuits in Figure 2 are the same
in all respects as the external circuits of Figure 1,
and accordingly corresponding reference charac-
ters have been applied to corresponding parts
‘with the subscript a added in each instance, and
no extended detailed description will be given.

The receiver Ra differs from the receiver R
in that the bimetallic element 12a tends to move
the pointer 10a toward the right as its tempera-
ture is increased, whereas the element 12 of Fig-
ure 1 tended to move the pointer 10 toward the
left as the temperature of the element 12 was
increased. This reversal of law may be brought
about simply by reversing the bimetallic element
side for side in the receiver.,

In Figure 1 leéss'and less wattage was converted
to heat at 6 and 14 as the temperature rose,
whereas in Figure 2, because of the different
sender employed, more and more wattage is con-
verted to heat at 66 and {4q as the temperature
rises.

- With the arrangement disclosed in Figure 2
it it be assumed that all senders are located in
environments well above the freezing point, all
of them will transmit energy to the receiver until
the contacts of one of the senders open. This
opening will oceur in the sender which is located
in the coldest environment, for in that sender
the strip 62 is stressed the least by the strip 63
and therefore the least electrothermal energy is
required to bring about a separation of the con-
tacts 64 and 65 carried by the strip. This sender

Therefore the higher the environmental
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which is in the coldest environment will control
the reading of the receiver Ra, and the other
sender contacts will not open. Should it develop,
however, that the environment of one of the
other senders becomes the coldest, then that
sender will supersede the first in controlling the
indications given by the receiver Ra.

When a condition requiring investigatlon is
observed on the receiver Ra, the elimination
principle is followed, the same 23 has been al-
ready described in connection with Figure 1.

Where there are a great number of environ-
mental temperatures to be considered, as in the
case of the journal boxes on a railway train, it is
not desirable practice to undertake to connect
senders at all the journal boxes in series with one
another to feed into a common receiver. This
would obviously make available a very low volt-
age drop at each sender, unless a voltage source
of very high potential were employed. For me-
chanical reasons, also, it is more advantageous
in such a case to combine all of the senders on

& single car into a single system for influencing .
-8 single receiver, but to make additional provi-

sion for informing the engineer in the locomotive
when a condition of danger threatens.

A simple system for conveying warning infor-
mation to the engineer is diagrammatically illus-
trated in Figure 3. .

Here a battery 11 is provided on the locomotive

. which is connected through a conductor 12 to one
. terminal of a buzzer 13. The other terminal of
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the buzzer is connected through a conductor 74
to ground. The opposite terminal of the battery

5 is connected to a line conductor 18 which through
" any one of a number of parallel circuit elements

may be connected to ground so as to close a
buzzer operating circuit.

It will be observed that there is included in
Figure 1 a showing of a heater element 55 as a
part of the conductor 23, and that a similar heat-
er element 55a is included in Figure 2 as a part
of conductor 23a. Heater elements correspond-
ing to 6 and 66 respectively are illustrated in Fig-
ure 3 and designated, respectively, §5b, 85¢ and
58d. The conductors in Figure 3 marked 23b, 23¢
and 23d also correspond to the conductors 23 and
23a of Figures 1 and 2.

Conductor 18 is connected through a conductor
16b to a bimetallic strip 110 which is associated
with-the heating element §5b and adapted to be
deformed by the heat supplied from the heating
element. The conductor 1Tb is normally in en-
gagement with a contact 78b which is threaded
into a conductive support 790, the latter being
connected to ground through a conductor 808b.
The contact 18b is so adjusted that strip 11b will
be maintained out of engagement with it when
the pointer 108 of Figure 1 is operating in the nor-
mal range, that is, neither at a dangerous tem-
perature nor at an abnormally high temperature,
threatening danger, but so that the circuit will
close when the temperature rises to a point which
is abnormally high and which: doss seem to
threaten danger.

The parallel circuit elements from conductor
15 to ground, corresponding to the elements 16b
to 80b, inclusive, are designated, respectively, 16¢
to 88¢c and 16d to 80d. With this kind of ar-
rangement, the heating element 8% of Figure 1
is caused to control one of the parallel paths
through which the buzzer sounding circuit may
be completed, and each of the additional parallel
paths is correspondingly controlled by a like
heating element-of another like system. Since tine
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buzzer will sound as soon as an abnormal or
threatening temperature range is reached in any
one of the circuits, there will be ample time for
the engineer to dispatch someone to examine the
receivers on the several cars to ascertain which
car is responsible for the abnormal indication,
and to remain and observe developments if a eon-
dition of danger is not so imminent as to demand
that immediate corrective steps be taken.

The scheme illustrated in Figure 3 may be ap-
plied with equal advantage to a plurality of sys-
tems like that illustrated in Figure 1 or like that
employed in Figure 2.

I have described what I believe to be the best
embodiment of my invention. I do not wish,
however, to be confinel to the embodiments
shown, but what I desire to cover by Letters Pat-
ent is-set forth in the appended claims.

What I claim is: .

1. A continuously operable electrical indicator
system comprising, in combination, a transmis-
sion circuit, a. plurality of senders located in dif-
ferent but similar environments and connected
in the circuit in series with one another, each
sender being responsive to a temperature condi-
tion at each environment and including heat re-
sponsive means, a pair of contacts and a heating

element associated with the heat responsive -
‘means for heating it to move one contact relative
to the other contact, a source of electrical poten-~ .

[
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tial connected in the circuit in series with the -

senders, receiver indicating mechanism including
an indicator, heat responsive means operatively
connected to the indicator and a heating element
associated with the heat responsive means for
heating it to move the indieator, conductors con-
necting the heating element of the receiver mech-
anism in series with the heating elements of the
senders, each of said senders being calibrated to
cause the indicator to indicate in the receiver a
temperature condition existing in the environ-
ment of a particular sender, said senders and re-
ceiver mechanism being of the wattage integrator
type in which the wattages converted to power by
the receiver and the controlling sender bear a
constant ratio to one another and such wattages
vary proportionally with departure of the en-

vironmental condition to be indicated from a.

dangerous temperature condition, the wattage
converted to power at the receiver mechanism be-
ing controlled by that sender which is in the en-
vironment closest to the dangerous temperature
condition; so that the receiver mechanism is
caused always to indicate the temperature of any
sender whose environment is most abnormal.
2. A continuously operable electrical indicator
system for warning of, and indicating, abnormally
high operating temperatures comprising, in com-
bination, a transmission circuit, a plurality of
senders located in different but similar operating
environments where they may ke exposed to dif-
ferent temperatures and connected in the circuit
in series with one another, each sender including
heat responsive means, a pair of contacts and a
heating element associated with the heat respon-
sive means for heating it to move one contact
relative to the other contaect, a source of electri-
cal potential connected in the circuit in series
with the senders, receiver indicating mechanism
including an indicator, heat responsive means
operatively connected to the indicator and a heat-
ing element associated with the heat responsive
means for heating it to move the indicator, con-
ductors connecting the heating element of the
receiver mechanism in series with the heating ele-

10

ments of the senders, each of said senders are
being calibrated to cause the indicator to indi-
cate danger in the receiver when a dangerous
temperature exists in the environment of a par-
ticular sender, said senders and receiver mecha-
nism being of the wattage integrator type in
which the wattages converted to power by the re-
ceiver mechanism and the controliing sender
ear a constant ratio to one another and such
wattages dimin'sh proportionaliy as the tempera-
ture of the .sender environment rises toward a
dangercus temperature, the wattage converted
to power at the receiver mechanism being con-
trolled by that sender which is in the hottest
environment so that the receiver mechanism is
caused always to indicatz the temperature of any
sender whose environment is the hottest.

3. A continuously operable electrical indicator
system comprising, in combination, a transmis-
sion circuit, a plurality of senders, each being
constructed and arranged to indicate a condition
to be indicated and all being located in different
but similar environments and connected in the
circuit in series with one another, a source of
electrical potential connected in the circuit in
series with the senders, each sender including
heat responsive means, a pair of contacts and
a heating element associated with the heat re-
sponsive means for heating it to move one con-
tact relative to the other contact, a receiver cali-
brated in terms of the condition to be indicated,
said receiver including an indicator, heat re-
sponsive means operatively connected with the

. indicator and a heating element associated with
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the heat responsive means for heating it to move
the indicator, conductors eonnecting the heating
element of the receiver in series with the heating
elements of the senders, each of said senders being
calibrated to cause the indicator to indicate dan-
ger in the receiver when a dangerous tempera-~
ture exists in the environment of a particular
sender, said senders and receiver being of the
wattage integrator type in which the wattages
converted to power by the receiver and the con-
trolling sender bear a constant ratio to one an-
other and such wattages vary proportionally
with departure of the environment condition to
be indicated from a dangerous temperature con-
dition, the wattage converted to power at the
receiver being controiled by that sender which is
in the environment closest to the dangerous tem-
rerature condition so that the receiver is caused
always to indicate the condition of the most
abnormal environment, the source of electrical
rotentia! and the receiver forming a severable
unit, and additional ecircuit means adapted for
the application of said unit and adapted when
the unit has been so applied to connect different,
sub-groups of series-connected senders selec-
tively in series with the receiver, and to connect
the senders individually in series with the re-
ceiver.

4. In an indicator system of the wattage inte-
grator type, in combination, a source of electric-
ity, a plurality of continuously operable tempera-
ture senders disposed in different environments,
each sender including heat responsive means, a
pair of contacts and a heating element associated
with the heat responsive means for heating it
to cause one contact to move relative to another
contact, temperature indicating receiver mecha-
nism, said receiver mechanism including a point-
er, heat responsive means operatively connected
with the pointer and a heating element associ-
ated with the heat responsive means, and con-




2,558,736

11

nections electrically connecting the heating ele-
ments of said senders in series with one another
the heating element of the receiver, and the
source of said receiver mechanism in series with
the source so that current will flow through all
of the senders and receiver subject to the control
of the sender which is closest to a dangerous tem-
perature and thereby move the pointer to indi-
cate the temperature of such sender. .

5. An indicator system of the wattage inte-
grator type, in combination, a source of elec-
tricity, a plurality of continuously operable send-
ers each constructed and arranged to indicate
an operating condition which may become dan-
gerous, and each disposed in a different operat-
ing environment and including heat responsive
means and a heating element, receiver indicat-
ing mechanism embodying a pointer, heat re-
sponsive means and a heating element, and con-
nections electrically connecting the heating ele-
ments of said senders with one another and the

heating element of said mechanism in series with -

the source so that current will flow through all

of the senders and receiver subject. to the con- .

trol of the sender which is closest to a dangerous
temperature and thereby cause the pointer of the
receiver to indicate the temperature of such
sender.

6. In an indicator system, in combination, a
source of electricity, a plurality of temperature
switches of the wattage integrator type disposed
in different environments, each of said switches
including heat responsive means and a heating
element, temperature indicating receiver mech-
anism embodying heat responsive means and a
heating element, and connections electrically
connecting the heating elements of said senders
and the heating element of said mechanism in
series with the source so that current will flow
through all of the senders and receiver subject
to the control of the sender which is closest to
a dangerous temperature and thereby indicate in
the receiver the temperature of such sender.

7. An electrical indicator mechanism including
a plurality of indicator systems each comprising,
in combination, a transmission circuit, a plu-
rality of senders located in different but similar
environments and connected in the circuit in
series with one another, a source of electrical po-
tential connected in the circuit in series with the
senders, & receiver calibrated in terms of a con-
dition to be indicated, connected in series with
the senders, said senders and receiver being of
the wattage integrator type in which the wat-

tages converted to power by the receiver and the ;

controlling sender bear a constant ratio to one
another and such wattages vary proportionally
with departure of the environmental condition
to be indicated from a dangerous temperature
condition, the wattage converted to power at the

receiver being controlled by that sender which is.

in the environment closest to the dangerous tem-

o

- 12

perature condition so that the receiver is caused
always to indicate the condition of the most ab-
normal environment, each sald system including
a heater element, and a general warning circuit
common to the several systems comprising a
warning instrument, & scurce of operating volt-
age in series therewith, and a plurality of tem-
perature responsive, circuit closing switches dis-
posed in parallel relation, each associated with,
and controlled by, the heater element of one of
said systems.

8. A continuously operable electrical indicating
system comprising a transmission circuit, a plu-
rality of senders located in different but similar
environments and connected in the circuit in
series with one another, each sender being re-
sponsive to a temperature condition at each en-
vironment and set to operate at a predetermined
temperature, each sender also including heat re-
sponsive means, a pair of contacts and a heating
element associated with the heat responsive
means for heating it to. move one contact rela-
tive to the other contact in accordance with the
temperature of its environment, a source of elec-
trical potential connected in the circuit in series
with the senders, receiver indicating mechanism
including an indicator, heat responsive means
operatively connected to the indicator and 2
heating element associated with the heat respon-
sive means for heating it to move the indicator
in relation to the temperature at the environment
of a sender, conductors connecting the heating
element of the receiver mechanism in series with
the senders, said senders and the receiver mech-
anism being of the wattage integrator type in
which the wattage is converted to power by the
receiver and the controlling sender bear a con-
stant ratio to one another and such wattages
vary proportionally with departure of the en-
vironmental condition to be indicated from a
dangerous temperature condition, the wattage
converted to power at the receiver mechanism
being controlled by that sender which is in the
environment so that the receiver mechanism is
caused always to indicate the temperature of any
sender whose environment is most abnormal. -

CLARENCE M. CREWS.
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