- - —— ——— - TR S S — ———
r
L

No. 876,612,

‘PATENTED JAN. 14, 1908,

M. A. ABRAHAMSON.
FIRE ALARM SYSTEM.

APPLICATION FILED FEB. 1, 1905,

. 5 SHEETS—SHEET 1.

b

AN
< Ul

| LrwwernZor

THE NORR)S PETERS CO., WASHINGTON, D. C.




No. 876,519, PATENTED JAN. 14, 1008,
M. A, ABRAHAMSON.

FIRE ALARM SYSTEM.
APPLICATION FILED FEB. 1, 1905.

b SHEETS—~SHEET 2.

pd

12
j_jf.r

N
N
R
A
""‘\:’
.
€
3 |
QL

:

H P teerr  haitsiedlinclid dbiatlanssor:

THE NORRIS PETERS CO.,, WASHINGTON D.c




- 'PATENTED JAN. 14, 1908,
M. A. ABRAHAMSON. - o

"FIRE ALARM SYSTEM.
APPLICATION FILED FEB. 1, 1905.

. 5 SHEETS—SHEET 3, -

g Ll

s
| g
—

79 &

L

77/,5,3 7 ESSES. Irvervtor.

'
’
-




No. 876,512, -  PATENTED JAN. 14, 1908.
| SR M. A, ABRAHAMSON. - R

FIRE ALARM SYSTEM.
APPLIUATIDH FILED FEB. 1, 1905,

5 SHEETS—SHEET 4.

2T

- 7 af

A
| M.

& al |

U,

. IR e
oK HIII///////////' — — e
— 7 a®
+ ||||||||||i|l_——— s
Hilnesses. | ‘ . . | | - ]3@67@2‘07’




No. 876,012, “PATENTED JAN 14 11908,
‘M. A. ABRAHAMSON -

FIRE ALARM SYSTEM.
APPLICATION FILED FEB. 1, 1905, - :
. ' | 5 SHEETS—SHEET 6.

IMIIIIHHM .

TITITT

T

%z




10

15

20

30

39

40

45

- to battery.

o0

UNITED STATES PATENT OFFICE.

MARTIN ARNOLD ABRAHAMSON, OF COPENHAGEN, DENMARK.

FIRE-ALARM SYSTEM.

No. 876,612,

Specification of Letters Patent.

Application filed February 1, 1905, Serial No. 248,642,

To all whom it may concern:

Be it known that I, MamrrIiN ARNOLD
ABRAIAMSON, civil engineer, subject of
Great Britain, residing at Copenhagen, in
the Kingdom of Denmark, have invented
new and useful Improvements in Iire-
Alarm Systems, of which the following is a
spectication.

My 1nvention has for its object the con-
struction of a fire alarm system for buildings,
and more especially relates to that class of
systems known as ‘‘automatic’ fire alarms,
and the principal objects of the invention
are—1. To automatically register in a build-
ing distinetive trouble sionals when any part
of the system in the building is erounded or
otherwise impaired so as to prevent the trans-
mission of a fire sienal. 2. To automatically
register when the voltage of the source of
energy has fallen so much as to require re-
newal. 3. To obtain an immediate or con-
tinuous alarm in such cases. 4. To auto-

-matically register a distinetive danger call

In cases of excessive heating or an abnormal
rate of increase of temperature in any part
of the building where the thermostats are
located. 5. To automatically recister at
one or more central stations when the con-
ditions under 4 are increased.

Referring to the drawings in which like
parts are smilarly designated—Iigure 1 is a
diagrammatic representation of an open cir-
cuit system illustrating my invention. g,
2 13 & similar view of a closed circuit system.
Figs. 3 to 5 are similar views of modifica-
tions illustrating the thermostats arranged
In groups.

The thermostats a, Fig. 1, are of a well
known type and carry a circuit closing plug
or contact e.

The battery b composed of any suitable
cells or an accumulator battery, {the latter
18 preferred, on account of its constancy of
potential,) is connected by wire 1 whose
paratlel branches 10, 50 and 51 are united
to wire 52, relay magnet or magnets d back
In the branches 50 and 51, of
which there may be any desired number, are
placed the thermostats @ in parallel oTOUPS

I and II which are preferably placed a !

group for each floor of the building. The
several thermostats @ of each group are
connected in parallel to their respective
branches 50, 51, in open ecircuit in such a
manner that current reduced in voltage may
be sent through the line to indicate trouble

I

or if followed by full potential current to
send a fire alarm, and to this end I have
shown the thermostats ¢ wired for both
kinds of signals in group I, and for trouble
signals only in group I11. -

At the thermostat @ are two pairs of con-
tacts, 53, 55 and 54, 56, the one, 53, con-
nected through resistance ¥ and the one 54
connected through wire ¢’ to the point 3 in
the main wire 1 and in parallel. ~The con-
tacts 55 and 56 are connected in series to
point 4 in return wire 51. The thermostat
@ carries the circuit closer e capable of bridg-
ing the spaces f and ¢ between the two

pairs of contacts, so that when the space f

1s bridged contacts 53 and 55 are connected
and current reduced in voltage by the re-
sistance 17 is closed through the circuit, and
when the other two contacts are bridged full
strength current is closed through line.
Bach group, I and II contains a magnetic-
ally released indicator ¢ to indicate in which
group 1 or II the trouble or fire is located.
In group II I have shown the thermostats a
wired only for trouble indications, and if the
trouble should be found to be a fire, the fire
alarm is manually sent in by closing the cir-
cuit at 7 I the shunt circuit branch 10. The
relay magnet d which is the equivalent
of the magnets operates two armatures 4 and
), one at each end, the one j being welghted
at 57 and electrically connected by wire 5 to
the one 4. The armature 7 is therefore at-
tracted by reason of low potential current
and both are attracted by the high potential
current i magnet d.

Low potential current will act to operate
armature 2 to close a local branch circuit as
follows: battery b wire 2, magnet %, wire 58
armature 7, wire 5, armature 4 contact 4 wire
6 back to battery. Magnet % will be ener-
gized to actuate 1ts armature &/ that carries
the insulated circuit closer m to connect 7
and o, thereby short circuiting the former
path through the two armatures ¢ and § and
holding the apparatus in readiness to receive
the fire signal by the higher potential cur-
rent, the wires 2 and 7 being connected by
the armature &’ to close one of the two nor-
mally open points in the alarm circuit.
Should the stronger potential current now

- be sent through the main circuit 51 or short

circuit branch 10, armature 7 will be at-
tracted, closing a parallel local branch cir-
cult as follows: battery b, wire 2, magnet

wire 59 contact §* armature §, wire 5, arma-
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ture 1, contact i/ wire 6 back to battery; this | and a fire signal is sent 1. In groups IT and

will energize magnet %k to attract its arma-
ture' &’ to complete the following parallel
alarm circuit battery b, wire 2, contact p,

armature A’ wire 7 armature &’ wire 8, signal
bell ¢ wire 9 back to battery. Should the

high potential current be sent in the first
instance by accidentally closing r or by

forming a short circuit, electro magnet I

alone becomes operative, and circuit will not
be closed at p, magnet A being cut out by
opening its branch circuit at 7’

The armatures &’ and &’ are preferably pro-
vided with indicators, either of which acting
singly indicates trouble, but when acting
together indicate fire and show that the fire-
signal circuit is closed. The breakage of the

manual contact » or of an indicator ¢ will

have no effect on the alarm circuit.

In Fig. 2 T have shown a closed circuit sys-
tem, there being shown by way of example
four groups of thermostats, one group for
each floor of a building, the groups being n-
cluded in parallel between the battery wires
1 and 15, so that a description of the opera-
tion and arrangement of one of the groups
will be suilicient. '

Consideration of space on the drawing has
made it possible to show only magnets of

oroups I1I and IV, the magnet for the other |

aroups are identical in operation and con-
nection. _

The thermostats are of a well-known con-
struction, comprising U-tubes of ¢lass closed
at both ends with sealed-in platinum wires
and filled with a volatile liquid and mercury,
the latter under normal conditions maimtain-
ing all contacts closed, those in groups I and
I1I producing both trouble and fire signals,
similar to group I, Fig. 1, and groups 11 and
[V are arranged to produce trouble signals
only, the fire signal being sent in by breaking
circuit at the manually operated ecircuit
breaker 7. . |

The thermostats @ in group I, If1g. 2, con-

tain the mercury ¢ having a volatile liquid f

above it the mercury being connected from
one leg of the tube to the main wire 1 at 3,
and the other leg closes circuit through two
wires connected at 4 to branch 11 or the other
thermostats in series in said branch, as cir-
cumstances may require or demand, one of
sald wires 1’ designed to transmit full poten-
tial current and the othef containing a re-
sistance ¢’ so that when the mercury is de-
pressed below wire ” by the volatilized hquid
the potential in the branch line 11 is fowered,
and when the mercury is depressed below ¢’
the circuit is entirely broken. In group 11l
there are two similar thermostats ¢ and a’ con-
nected in pairs and in series; when the mer-
cury in ¢’ breaks contact it causes the current
to pass through the resistance ¢’ and send &
trouble signal, and when the one ¢ in each

IV. the thermostats can, as already stated,
only send a trouble signal as they can only
diminish the current by means of resistance
¢’ while they cannot break the circuit totally.
If the trouble should be found to be fire, the
fire alarm is manually sent in by breaking the
circuit at r in wire 1.
circuit 11, 12, 13, 14 is connected to a pair ol
relay magnets d’ and d* in series, which 1n
turn are connected to the return battery
wire 15 common to all of them.

When current of reduced potential passes
through the two magnets by reason of a ther-
mostat automatically causing the current

through its branch to pass through a resist-

ance ¢, armature ¢ will be released from relay
magnet d’ the screw 1* preventing close con-
tact between armature andmagnet core there-
by rendering it sensitive to current reduc-
tion, and closes a local battery circuit through
contact ¢/ as follows: local battery 6" wires
6 and 16, contact 4/, armature 7, wire 5, arma-
ture 7 contact 7/ wires 17 and 18, magnet /i wire
60 back to battery .  The magnet £ 1s ener-
oized, attracts its armature 2’ giving a trouble
signal on the bell and moving the circuit closer
m’ to bridge the contacts s at one of the open
points on the fire alarm circuit wires 8 and 21
preparatory to sending in the fire alarm when
other open point is bridged. The circuit

closer m’/ when moved over by /' to bridge .

the contacts s stays in its operative position

and cannot return to its original position
“even when A’ goes back to original position.

Now should the circuit in any of wires 11, 12,
13, 14 or 1 be broken, either automatically
by one of the thermostats or manually at 7,
armature 7 is also released closing circuit at
* to close the following local branch circuit:
battery b, wires 6 and 16, armature 7, wire 5
armature 7 contact 7> wires 19 and 20 and
magnet & back to battery 0'. Magnet & 1s
also energized attracting its armature k' to
ring the bell therefor and move circuit closer

m* to close contacts ¢ and complete the cir-

cuit of the fire alarm 8 and 9, by bridging
wires 21 and 9 at the other open point. The
circuit closer m? is locked similarly as de-
seribed for m/. Thusit will be seen that both
I/ and ' must beactuated tosend afirealarm,
i. e., first the trouble call must be sent 1n to
operate armature 2’ and then themainbranch
circuit broken to actuate k&'. Should any
thermostat circuits be accidentally broken,
only armature &’ will be operated, the magnet

h being cut out of circuit by the intermediate

-
a

action of armature 7 breaking the circuit of
magnet i at 7’ .

The auxiliary thermostats ¢’ (being maxi-
mum temperature thermostats) i groups
IITand IV are of importance, where the tem-
perature rises so slowly that the differential
temperature thermostat @ might possibly
They consist of U-shaped
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tubes open at one end. In the closed leg | strength of current required to keep arma-

there 1s a small quantity of a volatile 11qu1d
over the mercury, that will evaporate as soon
as the temperature has risen to a certain
point, whereby the mercury is depressed and
the circuit through the platinum contaots 1S
broken.

Fig. 3, 1s similar to Fig. 2 excepting that
the ther mostats are placed in their branch
circuits psurcz ol parallel circuits between

the points 3 and 4 where one set, as groups |

L and III Fig. 3, correspond to the path of
current f” in which there is su bstantially no
resistance and are more sentitive than their
companion thermostats in groups IT and 1V,
which latter correspond to the parallel cir-
cutt through ¢’ 1in Fig. 2, the upper set serv-
g to send in the trouble call and the com-
bined action of the two sets being necessary
to send in the fire alarm. In other respects
the two fieures are identical.

In Fie. 4 I have shown a modification
where the thermostats are connected in pairs
of groups in parallel, I, IT and TII, TV, and
each pair of groups 1s provided with the
necessary pair or relay magnets d’ so that
they form a unit. Lach unit has its relay
magnet ¢’ in closed series with the magnets
(> bv wires 22 and 23. Now if mrcmt 18
broken at group I the lowermost relay mag-
net ¢’ becomes currentless, its armature i
will drop closing contact at i/ to close the
local circuit as follows: 100&1 battery 6, mag-
net A Wne IS, contact 7', wire 5 armature
contact 2/ amnatme 1, wire 6 back to battery
b, thereby enorolzmu magnet £ to bridge the
contacts § betwe eeN WIres "8 and 21 prepara-
tory to sending in the alarm signal. Since
the upper relmr magnet ' 1s still recelving
current through group Il'and wire 12 curr ent
through d* 1s not cut ofl, but as soon as cur-
rent thr ough group I is also broken the
second armature 4 will drop, closing contact
at 7% and closing the circuit throufrh magnet
ke as tollows: local battery b, wire 61 , magnet
k, wire 20, contact 7%, arnmture 7, wWire 5,
thmuﬂh the pair of armatures 1, their con-
tacts 2/, wire 6 back to battery ?)’ thus ener-
C]/lIlD k to attract i1ts armature I to operate
m? to close circuit between 9 and 21 and send
in the fire alarm. If current be suddenly
broken as at r beiore the operation of the
thermostats, magnet & only will be energized
as stated in connection with Fi 10, 2.

In Ifig. 5 [ have shown a case where more
than two groups of thermostats are com-
bined 1 parallel to form a unit, each group
having its relay magnet d’. In ‘this figure I
have shown four groups 1n parallel similar to
Fig. 4, there being but one magnet ¢* for all
four of the oroups. In case cir reuit through
one ol the groups 1s broken only maonet h
can be energized—then upon the bubsequent
breaking of the circuit through one or more

ture 7 1n normal position—the magnet k will
also be energized to send in the fire alarm.
In other respects the operation 1s like that in
the figures just described for the closed cir-
cult system, and further detailed description
1s deemed unnecessary.

I claim—

1. In a fire alarm system, a primary cir-
cuit, thermostats therein controlling the cur-
rent through the system, electro-magnets
energized by current in said ecircuit, arma-
tures controlled by said magnets under dif-

ferent current conditions regulated_ by the

thermostats, two auxiliary circuits con-
trolled by said armatures, and a third circuit
controlled by said two secondary circuits.

2. In a fire alarm system, a main circuit,
thermostats therein controlling the current
through the system, electro- ma,ﬂ'nets ener-
o1zed by' current throun*h the system arma-
tures controlled by said magnets under dif-
terent conditions which are dependent upon
the thermostats, two auxiliary circuits closed
under different operative current conditions
by said armatures, electro-magnets one in
each of two said auxiliary circuits, arma-
tures controlled by last mentioned electro-
magnets, and a third circuit controlled by
last mentioned armatures under one opera-
tive current condition to send a fire alarm.

3. In a fire alarm system, a main circuit,
thermostats therein, a resistance in shunt
with the circuit and mcluded in the circuit by
sald thermostats, a pair of electro-magnets
i the circuit, armatures for said magnets

one of which is operated by current when

directed through the resistance by said ther-
mostats and the other armature operated
under other current conditions controlled by
the thermostats, an auxiliary circuit closed
by the first mentioned armature to o1ve 4
danger signal, a second auxiliary circuit
closed by both armatures to give a trouble
signal, and a third cireuit closed by the two
secondary circuits being closed in SUCCEsSION.

4. In a fire alarm system a main circuit,
thermostats therein to control three current
conditions, no current, full current and an
intermediate current condltlon a pair of
magnets and their armatures, a second cir-
cuit, a magnet theremn and its armature oper-
ated by the intermediate current condition
on one of the magnets in the main circuit to
o1ve a trouble swnal a fire alarm circuit open
at two points, one of said points closed by the
sald magnet armature in the secondary ecir-
cutt, a thlrd circuit closed by the second
maonet 1n the main circuit to give a fire sig-
nal and simultaneously close the second open
point 1n the fire alarm circuit.

5. In a fire alarm system, the combination
with a circuit containing thermostats, of
relay magnets contained in said circuit, ar-
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local circuit havi
in each branch, an armature for each maﬂnet
an alarm circuit open at two points, the
relay armature of lesser sensitiveness adapt-
ed to close one of the branch circuits to oper-
ate the armature of the magnet therein to
close one of the points to indicate a trouble
call and the relay armature of greater sensi-
tiveness to close the other branch cireuit to
operate the armature ol the magnet therein
to complete the alarm circuit, substantially
as described. '

6. In a fire alarm system, the combination
with a normally eclosed circuit co ntaming
thermostats; of IG]ELT,T magnets therein their

armatures operating under cifferent current

conditions, a local circmit having two
branches, a magnet and its armature in each
branch, an alarm circuit open at two pomts
the armature of one of the relay magnets
closing one of the branches when current
through the relay 1s reduced 1 voltage to
cause the armature of the magnet in “such
branch to close one of the pomta n the alarm
circult, and the armature of another relay
magnet closing the circuit m the other

branch when current 1s further reduced to

cause the armature of the magnet in such
branch to complete the alarm circuit; sub-
stantially as described.

7. In a fire alarm system, the combination
with a normally closed cireuit co ntaining
thermoqtats and resistances automatically

ng two branches, a magnet |

876,519 - 1

thrown in circuit by some of the thermo-
stats; ol a pair of relay magnets operating
under different current conditions, and a
manually operated circuit breaker in said
circuit, a local circuit. having two branches
each containing a magnet and its armature,

‘an alarm circuit having two normally open

points each controlled by an armature of a
magnet in a branch, one of the relay magnets

. opemted when current is reduced to close one

of the branch circuits and thereby close one
of the open points, and upon subsequent re-
dluction of the current or breakage of circuit
the armature of the other relay magnet,
closes the second branch circuit to cause the
armature ol the magnet therein to complete
the alarm circuit.

8. In a fire alarm system, a main circuit, a
thermostat therein controlling the current
through the system, two electro-magnetic-

' ally operated circuit closmﬂ' devices operated

by different current LOIldIth]’lS in the main
circuit, two auxiliary circuits controlled by
sald devices and a third circuit controlled by
the electro-magnetic circuit closing devices
in the main circuit.

In testimony whereof 1 have sioned my
name to this specification in the presence of

two subscribing witnesses.
_ - MARTIN ARNOLD ABRAHAMSON.
Witnesses:

L. Horvmaxn Liac
ALsBERrT G.

EY
- ?
MICHELSON.
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