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To all whom it maz Y COTLCErL:

Be it known that 1, OHARLES' BURGHER
residing in Newton, county of Middlesex, and

State of Massechusetts, have invented an Im-
provement in Protective Systems for Build-
ings, of which the following description, in

- eonnectlon with the accompanying drawings,

1O

L5

desirable to cover in case of

I8 a speci. ication, like letters and figures on
the drawings 1*ep1eeentmﬂ* like pmts |

This mventmn relates to a protective sys-
tem for buildings and other structures hav-
ing windows or other openings which it is
L fire. |

The invention has for its object to provide
a system for controlling the shutters or covers
for the windows or other openings, whereby

- preferably a series of shutters may be auto-
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matically closed simultaneously When the

temperature in the vicinity of the shutters

has reached a  predetermined point, and
whereby the said shutters may be simulta-

neously closed by manually operating the

mechanism which normally holds the shut-
ters from closing.
In accordance with thisinvention the shut-

ters, which are normally open, are held from

30

a nor

closing by mechanism under the control of
an electromagnet which may be included in
mally open or a normally closed electric
circuit provided with suitable thermostats
adapted to operate when the temperature in

~ their vieinity has reached a predetermined
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- dicator-electromagnet, which may be located
1n any desired portion of the building, as, for
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point, and the operation of which actuates

the electromagnet and, through suitable

mechanism, releases the ehuttels thereby

permitting all the shutters under control of
the said eleetro magnet to be closed by springs
or weights or in any other suitable or desir ed
manner. The circuit of the shutter-control-
ling magnet preferably also includes an in-

Instance, in the office, and the said indicator-
magnet preferably controls one or more alarm
operating or controlling magnets, as will be
her emafter more speclﬁeelly debGI ibed. The
shutters referred to may be single or double,

that is, in two halves or parts, and when |

made double one half of the shutter will lap
by the other, and one of the said halves will
preferably be controlled by a secondary re-

shown in Lhell normal positions.

(o model,)

the 0the1 half of the &hutfer a8 Wlll be de-
scribed.

The circuit of the ,shu‘rtel control-
ling magnet is also preferably provided with

a nmnuelly -operated circuit-controller for a

purpose that will be described. |
These and other features of this invention

will be pointed out in the claims at the end |

of this specification.
Figure 1 represents a sufﬁment portion of
a bmldmﬂ* or structure provided with win-

dows and eqmpped with a protective system

embodying this invention to enable it to be
understood, the parts of the system being
Fig. 2 1s a
view similar to Fig. 1 with the pmte of the

system in the peeltlon tlley occupy, the shut-
ters being closed. Figs. 3 and 4 are details,
on an enldl ged scale, to be referred to: and _-
Fig. 5, a dmﬂmm of the circuits, to eneble the

0pe1aL1011 of the sy stem to be more readily
understood. |
Referring to Fig. 1, A represents the wall
of a building, and for the purpose of illus-
tration the wall A may be supposed to be
one wall of an air or light shaft. The wall
A in the present 1118tanee is represented as
provided with a series of windows or open-

ings «, arranged in two rows of three each

and mmked 1 to 6, inclusive. The windows
a- are provided with shutters «', those codp-
erating with the windows nmlked 1 to 8 be-

ing emnle shutters and those eoopelatmn's

with 1111e windowsmarked 4.to 6 bemﬂ' double
shutters, each composed of the two parts or
halves 9 10, the part or half 10 of each dou-
ble slmttel being plOVidEd as shown, with

a lap or strip 12
lap the half 9 when the double shutteis are
closed, as represented in Fig.

Tn accordance with this mventmn the shu t-

-iel"e are held in their open position (shown in
‘Fig. 1) by a suitable mechanism, that herein

shown consisting of catches or hooks b, (see

Fig. 4,) attaehed to movable rods b? 193 ex-

tended upward and guided in their move-

‘ments by brackets b4, sultebly secured to the
holes

wall - A, the said bra(,kets having
throueh which the rods b6* b3 e:atend The
rod b“" and its attached hooks or catches b’

-cooperate, as herein shown, with the halves -
“orparts 9 of the double shuttels and the rod -

leese mechemem eutometmally operated by | b° and its hooks or ¢ etches b’ coopemte with

, which is adapted to over-
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the single shutters for the windows 1 2 3.

The hooks or catches ' constitute one form
of locking device for the shutters in their
open position and are adapted to engage suit-
able devices on the said shutters. In the
present instance the shutters «', with which
the catches b’ codperate, are provided with
spring-strips 0°, which are secured to the
lower ends of the said shutters and which
are adapted to yield so as to pass behind the
hooked point of the catch b’ when the win-
aow-shutter is thrown back intoits open po-
sitton. The halves or parts 10 of the double
shutters- are adapted to have their lower
ends engaged by hooks orcatches b, secured
to or operated by rock-shafts or rods b%,
extended under each window 45 6 and hav-

iIng bearings in suitable brackets b3, fas-

tened to the wall A, the said rock-shafts hav-
ing cranks or arms b'*extended into the path
of movement of the parts 9 of the double

shutters, so as to be struck by said parts

when the latter are closed to thereby rock
the shafts 6**and removethe hooks or catches
b from engagement with the parts 10 of the
double shutters. The parts 9 10 of the dou-
ble shutters and the single shutters are each

adapted to be automatically closed when re-

leased from their locking devices, and this
result may be accomplished, as herein shown,
by means of springs 6%, represented as hav-
g one end fastened to the shutters and the
other end fastened to the wall A. The re-
lease of the shutters may and preferably will
be effected electromechanically, and in the
present instance this result is effected by op-
eratively connecting the rods 62.6° to the ar-
mature ¢ of an electromagnet ¢’. The con-
nection referred to may be accomplished as
herein shown. Referring to Figs. 1 and 2,
the rods 6° b® are shown as connected to sub-
stantially triangular plates ¢* ¢?, pivotally se-

cured, as at ¢* ¢® to the wall A, the said

plates being connected by links or rods ¢ ¢

to a substantially-triangular plate ¢®, pivoted,

as at ¢’, to the wall A, and having connected
to 1t one end of a rod or link ¢¥, which is
operatively connected to the armature ¢, as
as will be described. The substantially tri-
angular plates referred to constitute a simple
and convenient form of levers for joining the
rods and links referred to.

The rod ¢, as herein shown, is adapted to
be positively moved in one direction, in the
presentinstance in a downward direction, as
indicated by the arrow 20, Figs. 1 and 2, to
turn the lever or plate ¢® from the position
shown in Kig. 2 to that shown in Fig. 1, and
when in the position shown in Fig. 1 the rods
b* b” have been elevated so as to place their
catches or hooks 0’ into position to be en-
gaged by the spring-strips 0% to thereby lock
the shutters,carrying said strips in their open
position. The rod ¢is designed to belocked
in the position shown in Tig. 1, which is also

shown 1n Kig. 3on an enlarged scale, by means -

067,577

said armature being pivoted, as at ¢®, to a
bracket or lug ¢! fastened to a back piece

or board ¢!, which is suitably fastened to the
wall A. The armature ¢ is provided with a

slot or opening into which extends the upper
end of a lever ¢, pivoted, as at ¢*, to a lug
or projection ¢* on the board ¢!, the said le-
ver having itsfrontface provided with anotch
¢*, into which extends a projection ¢* on the
rod ¢, the projection c¢* being shown as a
disk or collar. Therod ¢?extends up through
the opening in the armature ¢ and through a
suitable opening in the back piece ¢* of the
electromagnet¢’, and through asuitable open-
in the bracket ¢*, which sustains the electro-
magnet, the said rod above the said bracket
being provided atitsend with a cap or thumb-
piece ¢*’, between which and the bracket ¢*
is Interposed a spring ¢*, which encircles the
rod ¢ and bears against the said bracket and
the cap c¢*". The back piece or board ¢ is
represented as provided with an arm ¢*, hav-
1ing connected to it a cross-piecé ¢®!, which
forms a front stop for the lever ¢* and also
forms a back stop for the armature ¢. The
lever ¢ is preferably made, as herein shown,
with its front edge 30 tapering. In the nor-
mal position of the apparatus the projection
or collar ¢** is extended into the notch ¢* in
the lever ¢*%, and the latter is at such time in
1ts forward position, (shown in Fig. 3,) and
1t 18 locked in its forward position by means
of the armature ¢, which, owing to the elec-
tromagnet ¢’ being demagnetized, is permitted
to drop by gravity until it strikes the cross-
piece c*l, constituting the back-stop for the
sald armature. When the armature ¢ is in
the position shown in Fig. 3, which is its nor-
mal position, the end of the lever ¢* projects
up into the said armature and is prevented
from moving backward by the rear wall of
the slot, with which the end of the lever ¢¥
engages. As soon as the magnet ¢’ is ener-
oized the armature ¢ is attracted to it and is
lifted up sufficiently far to clear the upper
end of the lever ¢*, thereby placing the rod
¢’ under control of the spring ¢, which ex-
pands and carries the rod ¢! upward. Asthe
rod ¢ is moved upward the lever ¢ is thrown
back and disengaged from the projection ¢*
on the rod c¢*, thereby leaving the rod free
to respond to the movement of the spring.
When the rod ¢¥ is moved upward under the
influence of the spring ¢*, the substantially
triangular plate is turned from the position
shown in Fig. 1 into that shown in Fig. 2, and
1t will be seen that the rods 0? b are moved
downward when the rod ¢! is moved upward
by the spring. The downward movement of
the rods 0° 0® carries the hooks or catches b’
down and out of engagement with the shut-
ters, thereby leaving the latter free to be
closed by their springs 6. In the present
instanee 1t will be seenthat by the movement
of the rod ¢ undertheinfluence of thespring
¢ the single shutters codperating with the

of the armature c of the electromagnet ¢, the | windows 1, 2, and 3 will be released and
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closed, while the parts 9 of the doﬁble'shut-
ters cooperating with the windows 4, 5, and

. 6 will also be released and closed, as above
~ described. - The closing of the parts 9 will

automatically disengage the parts 10 of the

~double shutters by striking the cranks or
arms b on the rock-shafts 02, so that the.

parts 10 of the double shutters will close un-

~der the influence of their springs b¥® and the

10

lips 12 will lap by the parts 9.  The electro-

‘magnet ¢’ will be included in a circuit which

- may and preferably will include thermostatic

~Instruments T, (represented in Figs. 1,2, and
9, and which may beof any suitable or usual

15
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40

construction, but preferably a normally open
thermostat of the well-known Watkins con-

struction.) I may prefer to arrange a ther-

mostat in the vieinity of each window in the
wall A, and have represented in Figs. 1 and

2 the thermostats arranged below the win--
In Fig. 5 the thermostats are repre-

sented asarranged in two series of threeeach,
- connected in multiple arec and included in a
- circult with the electromagnet ¢/, which eir--

dows.

cuit is provided with a suitable source of
supply or battery d, having connected toone
of its poles, (shown as the negative pole,) a

wire d', connected to one end of the coil of

the electromagnet ¢, the other end of the coil
being connected to one line-wire d?, which is
connected through the thermostats T to a
companion line-wire 3, joined by the wire
d* to the positive pole of the battery d.
series of thermostats, which may be supposed
to be those corresponding to fthe windows 4,
9, and 6, are arranged in multiple between
the wires d* d?, and have their terminals con-
nected to the said wires by the branch wires
d®> d°. The thermostats corresponding to the
windows 1, 2, and 3 have their terminals con-
nected by branch wires d* d® to line-wires d”
', the line-wire d° being connected to the wire

~d? and the line-wire d' being connected to

50

- ure of any one thermostat will e

the wire d*. From an inspection of Fig. 5 it
will be seen that when a thermostat is oper-
ated by a rise in temperature to a predeter-
mined point, such as would be occasioned by
a fire in its vicinity, the circuit of the mag-
net ¢’ will be closed, in the present instance
it being understood that the thermostats T
are supposed to be normally open. The clos-
fect the en-

~ ergizing of the electromagnet ¢’ and prefer-

55
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ably also of an electromagnet d*, included in
circuit with the electromagnet ¢’ and herein
shown as located in the line d*. The circuit
ot the thermostats being practically the same,
I will specifically trace but one, namely, the

lowest thermostat of the series corresponding |

to the window 4. When this thermostat is
closed, the circuit may be traced from the
positive pole of the battery d through the
magnet d¥, wire d*, wire d®, branch wire (¢
through the thermostat, thence by branch
wire ¢’ line-wire d?, through the'magnet ¢/,
and by wire d' to the negative pole of the
battery d. o -

- d*® to the other line-wire d.

One

- In many instances it is desirable to be able -

to close the shutters on the wall manually, so
that in case of fire precaution may be taken
agalnst the entrance of the fire into a build-
ing before the temperature in the vicinity
has reached such a limit as will operate the

thermostats; and this result may be accom-

plished by including in circuit with the elec-

75

tromagnet ¢ a manually - operated switeh,

which may be of any usual or suitable con-

struction, and which in Figs. 1 and 2 is rep-

resented as a push-button, while in Fig. 5,
for sake of clearness, it is shown as a lever or
arm d®, connected by the branch wire d* to
one line-wire, as d’, and codperating with the
terminal d*, connected by the branch wire

ually-operated switeh D is closed, the ¢ircuit

may be traced as follows: from the positive.

pole of the battery d through the electromag-
net d*,thence by wires d* d'°, branch wire d=,

When the man-

80

terminal d*, switeh-lever d*, branch wire d%,

wire d? to wire d?, thence throughthe magnet

Go

¢', and by wire d’ to the negative pole of the

battery ¢. When the electromagnet ¢’ is en-

ergized, either manually or automatically by
the thermostats, it is desirable that notifica-

tion should be given tothe occupants of the
building, and this result may be effected by

providing an audible alarm, which is shown

as a bell d¥, adapted to be struck by the ham-

mer d*, represented as secured to the arma-

ture d* of the electromagnet d%, which is in-
cluded in a local circuit controlled by the
magnet d*, the said local ecircuit being pro-

95

100

vided with a battery d*, having one . of its

poles, as, for instance, the positive pole, con-

nected by wire d* to a front stop d* for the

105 -

armature d*" of the magnet d*°, the said ar-

mature being connected by wire d* to one
coil of the magnet d*%, the other coil of which

is connected by the wire d* to the armature

d** of the magnet d*, the said armature hav-
ing codperating with it a contact-spring d*,

110

connected by wire d°! with the negative pole

of the battery d*. By an inspection of Iig.
5 1t will be seen that when the magnet d% is
energized the armature d* will be attracted
and the local circuit containing the bell-mag-

115

net d* will be closed, thereby setting the lat-

ter in operation and giving an audible alarm
in the case of a fire. I have herein shown
one bell or audible alarm as controlled by the

‘magnet d*, butit is evident that any desired

number of electromagnets d* and cooperat-
ing bells may be included in the local circuit
controlled by the magnet d*, and that these
audible signals may be located in any desired

or convenient places in the building. The
magnet d* may and preferably will be placed
In a suitable box D', and the armature d* of

the said magnet may control an indicator
which is adapted to register with an opening

(** in the said box or case.

120

125
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I have herein deseribed the electromagnet
¢’ d® as located in a normally open circuit,
| but it is evident that the same may be lo-
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cated 1n a normally closed circuit which is

adapted to be opened by a fusible connection
orother thermostat whentheheat has reached
a predetermined point or by the breaking of
the circuit manually, and when the normally
closed circuit is employed the mechanical

parts of the apparatus would be so arranged
that they will release the shutters when the
magnet ¢’ is demagnetized.

lhaveherein represented one wall of a build-
ing provided with six windows, which may

and will in practice be designated a section, -
and each wall of the building may be a sec-

tion by itself and have its own particular ap-
paratus, or all the sections may be suitably
connected together so as to be placed under
control of one magnet ¢'.

I claim—

1. In a protective system for buildings, the
combination of the following instrumentali-

ties, viz: a series of shutters arranged in a

number of rows, a movable rod or bar for
each row of shutters provided with a plural-
ity of catches adapted to engage said shut-
ters and hold them open, a common actuat-
ing device or rod connected to the vertically-
arranged catch-carrying rods, an electromag-
net provided with an armature, means con-
trolled by the said armature to lock the com-
mon actuating bar or rod, a circuit-controller
1n clreuit with said electromagnet to effect
the release of the common actuating-rod, and
means to operate the said common actuating-
rod and thereby move the cateh-carrying rods
to release the shutters, substantially as de-
scribed.

2. In a protective system for buildings, the
combination of the following instrumentali-
ties, viz: a series of shutters arranged in a
number of rows, a movable rod or bar for
each row of shutters provided with a pluaral-

1ty of catches adapted to engage said shut-
ters and hold them open, a common actuat-

ing device or rod connected to the vertically-
arranged catch-carrying rods, means to nor-
mally lock said common actuating-rod, and
means to release said common actuating-rod
and move 1t to operate the catch-carrying
rods to release the said shutters, substantially
as described.

5. In a protective system for buildings, the
combination of the following instrumentali-

ties, viz: a shutter, mechanism to hold the

shutter open, an electromagnet to operate

said mechanism to effect the release of the
shutter, a circuit-controller governing the ac-
tion of the electromagnet, and a local circuit
provided with an electromagnet operated by
the energizing of the circuit in which the
shutter-controlling magnet is included, sub-
stantially as described.

4. In a protective system for buildings, the
combination of the following instrumentali-
ties, viz: a shutter comprising two parts or
halves, mechanism to hold open one half or
part of the shutter, an electromagnet to op-
erate said mechanism to release the said part
or half of theshutter, mechanism to hold open
the second part or half of the shutter and op-
erated to release its half of the shutter by the
closing of the other half or part of the shutter,
and a circuit-controller governing the opera-
tion of the said electromagnet, substantially
as described.

5. In a protective system for buildings, the
combination of the following instrumentali-
ties, viz: a shutter comprising two parts or
halves, mechanism to hold open one half or
part of the shutter, means to operate said
mechanism to release the said part or half of
the shutter, mechanism to hold open the sec-
ond part or half of the shutter and operated
to release 1¢s half of the shutter by the clos-
ing of the other half or part of the shutter,
substantially as deseribed.

6. In a protective system for buildings, the
combination of the following instrumentali-
ties, viz: a series of shutters arranged one
above the other and open, a vertically-mov-
able rod provided with a plurality of catches
adapted to engage said shutters and hold them
open, means to lock the said rod in its elevated
position, means to lower said rod and disen-
cgage the catches from the said shutters, and
means to automatically close said shutters
when released, substantially as described.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

CHAS. BURGHER.

Withesses:
JASs. H. CHURCHILL,
J. MURPHY.
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