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In ’ghe-sjfsﬁém to Which my invention re-
lates it is- common practice to connect the
heating elements in multiple and also to

- arrange them in groups, the members of each
5 group being in series and the groups being

connected in multiple in the circuit of the
heating current. In such system a.contactor
is, employed to control the heating circuit,
the contactor in turn being controlled by a

lb thermostat which closes the circuit when the

15

temperature drops . below a predetermined
minimum and -opens the circuit when the
temperature rises above a predetermined
minimum. . v , '

Tt sometimes happens that one of the units
or groups of such a system becomes short-
circuited when a break occurs therein which
may cause a fire or panic among the pas-

_ sengers, If one of the groups or a heating
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unit is out of commission the temperature of
the car is apt.to drop below that which it is
required to maintain and it is desirable in
any event when the heating circuit becomes

. imperfect that the car be immediately shifted
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into the shop for repair. It is the object of
the present invention to provide means for
automatically opening the heating circuit in
such contingencies and at the same time in-

~ dicating to the inspector or repairman where
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the trouble is located so that he may lose no
time in looking for it. With this in view I
provide an automatic cutout and indicating
apparatus comprising electro-magnetic coils
in the circuits of the respective heating units
or groups of units which will immediately
open the contactor controlling the supply of
current to all of the heaters or groups on
failure of current to any of them and at the
same time so set an indicator or detector
that the faulty unit or group of units will be
at once apparent. In the drawings and in

the following specification I have disclosed

a preferred embodiment of my invention as
applied to a thermostatically controlled elec-
tric heating system in which the heaters are

: : i : ' Sy
arranged in two. groups or series; it is.to.be
understood, however, that the specific. dis-
closure is for the purpose of exemplification

only and that the invention is applicable to- -

other systems. and. arrangements . of. heaters
and may be embodied in other. forms than
that disclosed, coming within the scope of

the following claims in which I have en-

deavored to present the invention in -the
broadest: terms -which the prior art. will
permit. ‘ TR

In the drawings accompanying and form-

ing a part of this specification, Fig. 1.is-a .

front elevation of a preferred form of my -

invention adapted to a two unit or group
electric heating system; Fig. 2 .a top.plan
view thereof; Fig. 3 a vertical transverse
section thereof showing omne solenoid . and
certain of the parts in one position; Fig..4 a
similar section looking at the other solenoid
with certain of the parts shown in a different
position, and Fig. 5 a diagram of a thermo-
statically controlled system embodying said

Wy
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form of the invention. Each part is identi- .-

fied by the.same reference numeral in the
several views. R R

Referring first to the diagram, Fig. 5, the
heaters are shown at 6 connected in two series
7 and 8, the supply of current thereto being
controlled by the contactor 9. It will be

apparent hereafter :that with an obvious:

modification any number of series of heaters

may be employed. ~The electro-magnetic

coil 10 controlling the contactor is supplied
with' energizing current through a circuit
from the source of the heating current (ordi-
parily the trolley supplying also the motor)
at 12, comprising a suitable resistance 13
and said coil 10 and grounded at 14. A ther-
mostat 15 short-circuits coil 10 when the tem-

perature in the enclosure being heated rises

to the point for which the system is designed

and set. The heating system as thus far. de-:

seribed is one of those in practical use to
which my invention is applicable.
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In applying my invention to such a sys-
tem controller coils of the combined cutout
and ‘indicator to be presently described are
included in the circuits of the respective
heater groups at 16, 17 and preferably be-
tween said groups and the ground 19, so that
when the heating current is on in the series
of heaters 7 the solenoids 16 will be ener-
gized and when the current is on through the
series ¢f coils 8 solenoid 17 will be energized.

In normal operation these solenoid coils will-

be energized and de-energized together and
only when there is a break in one of the
branch circuits will either coil be energized
without the other.

The coils 16 and 17 are shown diagram-
matically in Fig. 5 of the drawings as coils
of twosolenoids the cores 16* and 172 of which
together control a switch 36 in a shunt about
the coil 10 comprising the wires ¢, d. The ac-
tual construction as shown in Figs. 1 to 4
inclusive is such that so long as the solenoids
are energized and de-energized together the
awitch 86 remains open, but when one of
the solenoids is energized while the other is

de-energized the switch 86 is closed, thus’

shunting the contactor coil 10 and opening
the contactor controlling the supply of heas-
ing current. ’

Referring now to Figs. 1 to 4 inclusive,
the solenoids 16 and 17 are shown mounted
vertically side by side on a sheet-metal sup-
port 23, the end flanges 24 of which are
screwed to a panel 22. The solenoids are se-
cured . to the sheet-metal support by yokes
25. " An end of each coil 18, 17 is secured to
an individual binding post 26, 27 from which
connection may be made to the respective
heater groups. The other ends of the respec-
tive coils are connected to the strip 28 which
may be connected to ground by the binding
post 29. ‘ .

The core 80 of each solenoid is provided
with a reduced extension or rod 31 which ex-
tends above the upper end thereof and car-
ries an indicator 32 by which the position of
the solenoid core is readily observed. The
indicator is formed of sheet-metal compris-
ing ‘a horizontal portion 32* through which
the rod 31 extends and an apron 32" which

* extends down in front of the strap 25. - The

apron“is perforated as at 33 and a band of

_distinguishing color 34 is put upon the yokes

6G

25 at a height to be in register with the open-
ings 83 when the indicator and core are in
their. lowermost positions. Thus the indica-
tor shows the metal color of yoke 25 when the
solenoid is energized and the band 34 when
the sclenoid is de-energized. One end of the
flat porticn 322 of theindicator is bent up at

©.50 and horizontal at 51 to form a shelf or

65

ledge, which is attached to the upper end of
the rod 81. 35 is a guide extending through
the portion 82* of the indicator to insure the
proper relation of the latter. - :

1,730,366

The switch 36 in the shunt to the contac-.

tor coil 10, contrelled by the solenoids is,
in the illustrated form of the invention, com-
prised of a stationary contact 37 and a mov-
able contact arm 38. The former is mounted
on, but.insulated from, the support 23 and is
connected by wire 89 to a binding pest . The
movable arr: 88 is keved fo o rod or rock
shaft 40 journaled between the arms of a
pivoted carrier or bail 41. Said bail is piv-
oted at 42 to brackels 43 secured to the sup-
port 23 above mentioned and said brackets
also comprise stop fingers 44 for limiting the
upward movement of the bail. This arm 88
1s in electrical connection with the support
sheet 23 through rod 40, bail or carrier 41
and brackets 43, and the support sheet 23
is connected to binding post 46. The bind-
ing posts 46 and ¢ are connected to the re-
spective terminals of the contactor coil by
the wires ¢ and d. The rod 40 also carries
a catch or latch 49 to cooperate with each
indicator, there being in the present in-
stance two of these catches. Each latch ex-
tends at its end into a hole 54 in the corre-

sponding indicator plate and is provided :

with a notch 55 which is in the horizontal
plane of said plate when the latter is in its
upper position. Hach latch is also provid-
ed with a shoulder 70 which is above its in-

70

75

80

85

90

95

dicator plate when the latter is in its lower- o

most position. Kach latch is also formed
with a shoulder 52 above which the ledge 51
of the indicator plate extends, said ledge
being clear. of the shoulder when the indi-

100

cator plate and core are in their uppermost ::

positions but adapted to engage the shoulder
when the solenoid is de-energized and the
core falls, as will presently appear. The
bail is provided with downwardly project-

ing discs 71, 71, which are engaged by the .-

respective indicator plates when the latter
are raised by their solenoid cores to lift the
bail.- The rod 40 is provided with a counter-

balance, here shown as integral with the

105
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contactor arm, at 45, to offset the weight .

of -the latches and normally hold the con-

tactor arm 38 in substantially vertical po-

sition and away from the stationary con--

tact 37.
The operation of the device will now be de-

115

scribed.  During normal operation the sole-

noids will be energized and de-energized.
together as the heating current is turned on:

or off by the contactor. When the current
is on, the solenoid cores and indicators will,
of course, be in their uppermost positions as
will also the bail 41 and the parts carried
thereby, the bail being supported in its up-
permost position by the engagement of the
discs 71 with the upper face of the indi-
cator members 32%, The latch members and
contact arm will be in substantially the
position shown in Fig. 8. When current is
cut off from both solenoids by opening of the
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contactor as in normal operation the solenoid
cores and indicators will drop until the
ledges 51 of the respective indicators en-
gage the shoulders 52 of the respective
latches. The weight of the solenoid cores
and connected parts in further descent will
carry down the latches and the bail, the lat-
ter swinging dowawardly on its pivots 42,
but the contactor arm will not be swung into
contact with the fixed contact 37 because of
the counterbalance 45. When the two sole-
noids are again energized together they re-
turn to the positions shown in Fig. 3, lifting
the bail and without substantial movement
of the latches and movable contact about the
axis of rod 40. When, however, current
through one of the solenoid coils fails while
the other remains energized the core of the
de-energized coil drops, carrying with it
its indicator. The ledge 51 of the falling
indicator engages the shoulder 52 of the
latch beneath it and the latter receives the
pull of the weight of the core and attached
parts. The bail, however, is held in its
uppermost position as before, by the core and
indicator of the solenoid which has not been
de-energized. The weight of the dropping
core, therefore, exerted on the shoulder of
the corresponding latch causes the latter, the
rod 40 and the contact arm 38 to swing about
the pivots of rod 40 so that the contact arm
makes contact with the stationary contact
37. As will be obvious from an inspection of
Fig. 8, before the ledge 51 of the falling indi-
cator engages the shoulder 52 of the cor-
responding catch the plate 82* is beneath
the level of the shoulder 70. The oscillation
of the rod 40 produced in the manner above
described swings the other latch 49 keyed
thereto into the position shown in Fig. 4, in
which the notch 55 thereof engages the cor-
responding indicator plate. Thus this indi-
cator plate is held in raised position even
after the solenoid is de-energized by the
opening of the contactor through the closing
of the shunt by means of the contact arm 38
and contact 37. The inspector observing that
one of the indicators is down while the other
is up can readily locate the trouble, the entire
heating current having been cut off in the
meantime.

In the event that one of the heater circuits
becomes defective while the heating current
is off the instrument will signal the difficulty

s likewise when the current is again turned on.

The energized solenoid will raise the bail
but the weight of the core and attached
parts of the unenergized solenoid acting on
the corresponding latch will close the con-
tact arm 38 against the stationary contact
and the indicator remaining down will give
the proper indication. The parts may be re-
stored to normal position by key 56 which
engages the contact arm 38.
I claim:

3

"1, Tn a device of the class deseribed, a pld-
rality of solenoids the cores of which are in-

‘dependently movable, a vertically movable

carrier, a switch member pivoted thereto, a

stationary contact, a plurality of. latches 1n :
fixed relation to sald switch' member and
‘adapted respectively to engage and hold ih

raised position the respective cores of the
solenoids, means on the respective cores for
raising said carrier and meéans on thé cores
for engaging the respective latches to cause

70
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e

the latter to sustain the weight of the respec-

tive cores whereby when one of said solenoids
is de-energized while the others remain ener-
gized the descent of its core swings the latches
and the contact arm to engage the stationary
contact and when all of the solenoids are de-
energized the weight of the cores lowers said
carrier. ‘ '
9. In a device of the class described, a
plurality of solenoids, the cores of which are
movable from a lower to an upper position
when the respective solenoids are energized, a
carrier element mounted above the solenoids
and adapted to be engaged and raised by
either of the cores when the solenoid thereof
is energized, a rock shaft mounted on said
carrier, a latch for each core mounted upon

said shaft and adapted and arranged when
the carrier and core are in the upper position -

to engage said core and hold it in the upper
position and also to be engaged by said core
when the latter drops to rock said shaft, and
a switch, the movable element of which is
likewise mounted on said shaft and adapted
to close against the stationary contact of said
switch when said shaft is rocked.

3. In a device of the class described, a pair
of solenoids the axes of which are substan-

tially vertical, cores for said solenoids adapt- -

ed to be raised when the solenoids are ener-
gized, a bail pivoted above the solenoids, an

indicator mounted on each solenoid core, and

adapted to engage and 1ift the bail when the
indicator is raised, a rock shaft mounted in
the bail, detents on the rock shaft adapted
when the latter is oscillated to engage the
respective indicators, but normally out of con-
tact therewith, said detents being also ar-
ranged to be engaged by the respective indi-
cators when the latter fall to rock the shaft,
a stationary contact and a movable contact,
the latter being mounted on the shaft, where-
by when the solenoids are energized and de-
energized together the bail is raised and low-
ered without rocking the shaft, and when
one of said solenoids is deenergized and the
other remains energized, the shaft is rocked

to close the contact and engage the indicator

of the energized solencid.
4, In a device of the class described, a plu-
rality of vertical solenoids with vertically
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movable cores, a yoke pivoted above the sole- |

noids in the path of movement of the respec-
tive cores, and adapted to be raised thereby
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when the solenoids, are .energized, an oscil-

latory member on said yoke, a catch for each

solenoid core secured to said oscillator 'y mem-

nd adapted to swing therewith into po-

: engage, its .core and ‘hold it in ele-

-yated position; meanson each core to engage
the catch. .associated therewith when the core
falls to swing the catches and oscillatory
‘member into. engaging position and a switch . .

‘10 -the movable member of which is fixed to said

" Loscillatory. member and adapted to engage the
fixed. member thereof when the catches are

] .engaging pos1t1on .

WILLIAM G. HARTWIG
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