'S

Jan. 9, 1962

J. F. HAUCK 3,016,525
LEAK ANNUNCIATOR UNIT

Filed Oct. 7, 1958

0,

Y

I __k A
®
p

————————ny

22

i
: N
l 62
i A
|
| 70
!
: = M
! l6g
|
]
|
1 N 250
DETECTOR —
34 HM.
72 s !
I
]
58
DETECTOR
36 HV\AN\—@_'
INVENTOR.
JON F HAUCK

ATTORNEY



"

-

United States fPatem: Office

3,016,525
Patented Jan. 9, 1562

1

: 3,016,525 .
LEAK ANNUNCIATOR UNIY
Jon F. Hauck, Bethesda, Md., assignor, by mespe as-
signments, to Allis-Chalmers Manufacturing Compary,
a cerporation of Delaware
Filed Oct. 7, 1958, Ser. No. 765,866
8 Clatms. (ChL 340-—-242)

This invention relates to alarm apparatus and more
particularly to transistorized amplifier apparatus for indi-
cating the presence of an abnormal condition.

In many industrial and laboratory operations it is desir-
able to have safety devices or indicating means for notify-
ing operators of the presence of abnormal conditions. To
develop a fociproof system for indicating abnormal con-
ditions it is necessary to utilize some aspect of the abnor-
mal condition to trigger the indicating alarm. One ex-
ample of this would be in a leak detector system wherein
it is desired that a leak from a closed system be known
to the operator of the system. A specific form of detector
capable of discerning a leak in a fluid system and which
lends itself {¢ use in connection with the present invention
is shown, for instance, in'U.S. Patent 2,759,173, issued cn
August 14, 1956 to T. R. Spalding for Leak Detector for
Pipe Joint. Many other types of detecting devices may
be used with this invention to indicate an abnormal con-
dition. The alarm system as described here depends only
upon the change of electrical currents between two ter-
minals associated with the detector for the operation of
the alarm, : :

It is to the satisfaction of the great need for an in-
expensive .compact alarm device that this. invention is
directed.- A itransistorized control ‘circuit, indicating
lights, separate alarm contacts and Teset apparatus are
all incorporated in this invention.

It is therefore a broad object of this invention to pro-
vide an improved alarm: apparatus responsive to abnormal
conditions. .

It is a further object of this invention to provide a
transistorized amplifier means for controlling indicators
in accordance with the occurrence of an abnormal condi-
tion, as represented by a change iu elecirical current.

It is a forther object of this invention to provide an
alarm apparatus operative on the stimulus of an abnormal

‘condition whereby a transistorized amplifier controls

atarm indications and which incorporates reset means for
returning the alarm apparatus to the condition existing
before the occurrence of the abnormal condition.

It is a further object of this invention to provide a tran:’

sistorized alarm apparatus whereby a relay is normally
energized but upon the occurrence of an abnormal con-
dition will become de-energized, the alarm having assc-
ciated therewith manual means for resetting the alarm
apparatus to its original condition.

The novel features of the invention are set forth in the
appended claims and the invention as to its organization
and its mode of operation will best be understood from

a consideration of the following detailed description of

the preferred embodiment when used in connection with
the accompanying drawing which is hereby made a part
of the specification and in which:
The single figure is a schematic of the alarm apparatus.
The preferred embodiment of this invention provides

- for an amplifier which is a fail safe circuit providing an

alarm signal and lamp indicator when electrical conduc-
tivity in a sensing element deviates from a proper valug
or abnormal conditions exist in the apparatus itself or
its power supply and which has a relay to provide con-
tacts for external alarm circuits and for use with individ-
ual indicator lamps for each detector sensing element and

~ including a reset control to re-establish quiescent opera-

tion of the alarm apparatus.
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In the following description of the apparatus by which
the objects of the invention are realized it should be re-
meinbered that the detector sensing element may be of
any type which alters elecirical current upon the occur-
rence of an abnormel condition or a condition to be indi-
cated.. Referring now to the drawing, the power to oper-
ate the alarm apparatus originates with an A.C. power
source 2 which conducts A.C. voltage through the off-on
switches 4 to the bus conductors 6 and 8. The power
“on” lamp 10 and the diode bridge 12 are connected be-
tween the iwo A.C. conductors 6 and 8. The diodes 14,
16, 18 and 2§ rectify -the A.C. voltage so as to place a
positive full-wave rectified D.C. voltage on conductor 22
and a full-wave negative D.C. voltage on conductor 24.
The positive D.C. bus 22 is connected to the voltage
divider arrangement. made up of impedances 26, 28 and
36 and is also connected to the alarm reset lamp 32 as
well as to one side of each of the detectors, two of which
are indicated as 34 and 36. The negative D.C. voltage
on conductor 24 is connected to impedance 38 which in
turn is connected to the movable contact member 40 of a
relay having a coil 46, and which makes connection with
either a first stationary contact member 44 or a second
stationary contact member 42 in dependence upon actu-
ation of relay coil 46. -Contact switch 48 is provided for
external indication of operation of the relay 46. Alarm
indication bus 5¢ interconnects the second stationary re-
liay contact 42 with the base 52 of transistor 54, to ons
side of impedance 3§ and te the annunciator lights 56 and
58. The reset switch 68 is provided to return the alarm
apparatus to its normal or quiescent operating state after
an alarm has been given and the fault corrected.

The operation of the alarm apparatus is as follows:
AnA.C. source 2 in conjunction with the rectifier bridge
12 provides positive D.C. voltage to conductor 22 and
negative D.C. voitage to conductor 24. Any type of D.C.
voltage supply source may be used to energize the two
conductors 22 and 24. The pnp type transistor 54 is
biased by the divider network 26 and 28 so that current
flows from the positive source 22 through impedance 26,
through conductor 62 to the relay coil 46, through con-
ductor &4, through emitter 66, base 52, collector 68, con-
ductor 78, contact 44 and switch arm 4% to the negative
D.C. supply to maintain the relay 46 in an energized con-
dition. ¥t is thus seen that the quiescent operating con-
dition is that of current flowing through the transistor 54
so that its emitter relay 46 is energized.  The detectors
34 and 36 may be of any type responsive to an abnormal
condition which will allow the conduction of an electrical
current upon the cccurrence of such a condition. If for
example an abnormal condition occurs which will allow
current to flow through the detector 34, impedance 72
and annunciator light 56, the potential on the base 52 will
tend to go in a positive direction s6 as to bias the tran-
sistor 54 either to cut-off or to a lower conduction level.
With a current flowing through the emitter 66 of a value
insufficient to maintain relay 46 energized it becomes de-
energized and the megative voltage. from: the supply is
thercupon applied to the alarm reset lamp 32 so as to
ignite it. The relay 46 being de-energized, a path is pro-
vided through the detector 34 so as to ignite the annun-
ciator light 56. :

Any number of detectors with their associated annun-
ciator lamps and current limiting resisiors may be con-
nected between the positive D.C. bus and the transistor
bus 74. . :

Depression of the reset switch 66 places a negative
D.C. voltage upon the collector 68 of transistor 54 so as
to cause the transistor to conduct sufficiently to energize
the relay 46. The reset lamp 32 will be energized when
the reset button 68 is depressed and will extinguish upon
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release of the switch and return of the apparatus to
quiescent condition. .

Capacitor 76 is placed across the relay coil contacts
so as to prevent the chattering or intermittent operation
of the relay due to the fact that a full-wave D.C. voltage
is used rather than D.C. with less ripple. Resistor 38
is a compensating resistor to account for variations in
line voltage and is approximately 300 ohms.

In the preferred embodiment transistor 54 is of the
type 2N269 although other types could just as easily be
used.

Tt is therefore seen that an alarm apparatus is provided
for use with detector means whereby indications of an
abnormal condition are provided and provisions for ex-
ternal alarms included.

The feature of having a reset indicator and switch fa-
cilitates the restoring of the alarm apparatus to its
quiescent or normal operating state and prevents restor-

10

ing of apparatus without recognition. The use of a tran- -

sistorized amplifier or switch in this case, to control the
alarm apparatus allows for a compact unit which may be
used with several detectors for the purpose of indicating
“abnormal conditions, )

Generally, the herein disclosed electrical system com-
prises a load impedance as represented by the relay coil
4¢6; a transistor type semiconductor device, as represented
by the transistor 54, which has a first terminal 66 con-
nected to one end of the load impedance; an electric
current supply, as represented by the bridge 12, which in
the quiescent condition of the system is connected be-
tween the other end of the load impedance 46 and a
second terminal 68 of the semiconductor device 54; de-
tector means such as indicated at 34 or 36 which are
connected to a third terminal 52 of the semiconductor
device and are operable to bias said device alternately
into high and low conductivity between said first and
second terminals; and auxiliary bias control means as
represented by the switch 60 and associated connections
50 and 79, which is operable to temporarily bias the
semiconductor device into high conductivity between said
first and second terminals 66, 68. The alarm reset lamp
32 represents an alarm device which has one terminal con-
nected to the second stationary relay contact member 42,
and whose other terminal is connected to the terminal
of the direct current supply 2 having a polarity opposite
to that of the movable relay contact member 49,

1t should be understood that this invention is not limited
to specific details of construction and arrangement there-
of herein illustrated and that changes and modifications
may occur to one skilled in the art without departing
from the spirit of the invention; the scope of the inven-
tion ‘being set forth in the following claims.

What is claimed is:

1. An electrical system comprising, in combination, a
relay having a coil, a movable contact member and first
and second stationary contact members alternately en-
gageable by said movable contact member in response
to variations of current flow through said coil; a tran-
sistor type semiconductor device having a first terminal
connected to one end of said coil; a direct current supply
connected between the other end of said coil and said
movable contact member; a connection between said first
stationary contact member and a second terminal of said
semiconductor device; a connection beiween said second
stationary contact member and a third terminal of said
semiconductor device; detector means connected with
said third terminal and operable to bias said semicon-
ductor device alternately into high and low conductivity
between said first and second terminals; and a switch
having relatively engageable and disengageable. contact
rembers connected, respectively, with said third terminal
and one of said first and second terminals of said semi-
conductor device. :

2. An electrical system as set forth in claim 1 and
Further comprising an alarm «<levice having -one terminal
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connected to said second stationary contact member of
said relay; and a connection between the other terminal
of said alarm device and a terminal of said direct cur-
rent supply having a polarity opposite to that of said
movable contact member.

3. An electrical system comprising, in combination, a
relay having a coil, a movable contact member and first
and second stationary contact members “alternately en-
gageablé by said movable contact member upon increase
and decrease, respectively, of current flow through said
coil; a transistor having an emitter connected to one end
of said coil, a collector connected to said first stationary
contact member and 2 base connected to said second sta-
tionary contact member, a switch having relatively en-
gageable and disengageable contact members connected,
respectively, to said collector and base; a direct current
stipply connected between the other end of said coil and
said movable contact member of said relay; and detector
means connected between said base and a terminal of said
current supply having a polarity opposite to that of said
movable contact member.

4. An electrical system as set forth in claim 3 and
further comprising an alarm device connected between
said second statiomary contact member of said relay and
the terminal of said current supply having a polarity op-
posite to that of said movable contact member.

5. An alarm apparatus for use with a detector com-

" prising means for  developing positive ard negative D.C.

voltage potentials; a relay having an energizing coil, first
and -second stationary ‘contacts, and a- movable -contact
connected to one of said voltage potentials and operable

“to apply said one voltage potential to said first contact

upon -increase and to said second contact upon de-
crease of current flow through said coil; a transistor ampli-
fier including a transistor having its emitter connected to
one end of said relay coil, the other end of said coil be-
ing connected to the other of said voltage potentials, and
said transistor having its collector connected to said first
stationary contact and being normally biased to conduc-
tion so as to establish relay energizing current fiow
through said coil; means connecting said detector between
said other D.C. voltage potential and the transistor base
s0 -as to bias said transistor to nonconduction and de-
energize said coil upon the flow of current through said
detector; an alarm indicating bus connected with said
second stationary relay contact and with said other voltage

. potential; and reset switch means connected between said

first and second stationary relay contacts and responsive
to manual closing so as to restore said transistor to iis
conductive state and disconnect said alarm indicating bus
from said one voltage potential if the causation of current
flow through said detector is no longer present.

6. An alarm apparatus for use with a detector com-
prising means for developing positive and negative D.C.
voltage potential; a relay having an energizing coil, first
and second stationary contacts, and a movable contact
connected to one of said voltage potentials and operable
to alternately apply said one voltage potential to said first
or second contact in response to variations of current flow
through said coil; a transistor amplifier including a tran-
sistor having a first terminal comnected to one end of
said relay coil, the other end of said coil being connected
to the other of said voltage potentials, and said transistor
having a second terminal connected to said first stationary
contact and being normally biased to conduction so as to
establish relay energizing current flow through said ceil;
means connecting said detector between said other D.C.
voltage potential and a third terminal of said transistor so
as to bias said transistor to nonconduction and deenergize
said coil upon the flow of currernt through- said detector;
an alarm indicating bus connected with said second sta-
tionary relay contact and with said other voltage poten-
tial; and reset switch means connected between said first
and second stationary relay contacts and responsive to
manual closing so as to restore said transistor to its con-
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ductive state and disconnect said alarm indicating bus
from said one voltage potential if the causation of current
flow through said detector is no longer present.

7. An alarm apparatus as set forth in claim 6 and
further comprising annunciator means serially connected
with said detector between said other D.C. voltage po-
tential and said third terminal of said transistor,

8. An alarm apparatus as set forth in claim 6 and

further including an external connection between said sec-

ond and third ierminals of said fransistor;
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