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To all whom it may concern:

Be iv xnown that I, Wirriam Kaisrine,

a citizen of the United States of Ameriea, and
resident of Chicago, county of Cook, and
State of Illinois, have invented a new and
useful Tmprovement in Heat-Coils and Pro-
tector Units, of which the following is a
specification, =

My invention pertains to heat coils as used
in telephone exchange systems, and refers to
the manner of assembling the coil and cir-
cuits upon a mount, to details of the mount-
ing of the assembled coil and springs, and to
the circuits of the mounting springs and the
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ticularly to the conductors wound upon the
heat-responsive portion of the heat coil.

In my invention I propose to use but one
heat coil per telephone line, instead of using
one per conductor as is the present custom,

the two conductors of a metallic circuit tele-.

phone line being taken through the one heat
coil, and either being effective to secure the
operation of the heat coil in the event of ex-
cess current; I propose also to assemble the
apparatus pertaining to a single télephone
line as a complete unit, ready for the con-
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nection of the telephone-line conductors, and

then to mount this complete unit upon such
mounting plate as may be convenient, the
assembly being insuch groups of units as may
be desired.

A further provision in my protector unit is
found in the provision for avoiding a destruc-
tive arc being formed across-the break in the

30

line made by the operation of the heat coil.-

In devices at present in use, the operation of
the heat coil breaks the conductor and then
grounds one side of the break; in my device,
I provide for making the ground circuit be-
fore breaking the conductor, and thereby
shunt ‘the break with the ground circuit to
prevent the formation of a destructive arc at
the break before the ground shunt is put on.
In the drawings, Figure 1 shows a side ele-
vation of my heat coil and mounting assem-
bly; Fig. 2 shows another elevation at right
angles to that of Fig. 1; Fig. 3 shows a section
“on the dotted line A—A of Fig. 1; Fig. 4
50 shows a section on the dotted line B—B of
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Fig. 2; Fig. 5 shows an elevation similar to-

that of Fig. 2, but with the spring 27 re-
moved, to show clearly the relations existing
. between springs 25 and 26 and the heat coil
55 30, unnecessary parts -of the protector umit

heat coil itself, the latter with reference par-

being omitted from this figure. TFig. 6
shows details of the clip used as terminals 31
32 33 34, showing the sheet-metal blank and
the completed formed part. and Fig. 7 shows
detail .ofP the two windings of the compound
heat-coil unit. :

Referring to Figs. 1 and 2, 10 is a strip of
steel forming the mounting base for the as-
sembly of the protector unit; Fig! 1 shows
the edge of this strip of steel and Fig. 2 shows
the side, showing that at the lower end the
strip is bifurcated, while Fig. 1 shows that a
considerable clearance is provided on each
side of the bifurcated end of the strip; this
construction permits a -bolt or screw to be
started in any desired position or location to
mount the protector unit; then the bifur-
cated end of the steel mounting base .10 may
be placed around the body of the screw and
when the screw is tightened the assembled
protector will be held securely in position; in
a group of protectors thus mounted, any one
may be removed by loosening its clam;;ing
screw, and a new protector unit may replace
the one removed by being placed in position
and then clamped by the same screw.” Inan
installation of protectors, vacant positions
may be providecf) for protector units for future
needs, and the units may be added one by
one as needed. .

Upon the mounting base 10 are mounted.
springs adapted to receive and hold the heat
coil and to furnish the necessary circuit re-
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_quirements, the springs being held by the in-

sulating block;11 upon' the upper end of the
steel mounting base 10, and Ey the series of
insulating blocks and washers 12, held by
the bolts and nuts 13, and clamping the
lower ends of all of the long springs. Springs
20 and 21 are intended for direct connection
to the conductors of the telephone line after
entering the central office through fuses in
the usual médnner; springs 25 and 26 are in-
tended for direct connection to the conductors
leading to the switchboard; springs 23 and 24
form intermediate parts of the circuits of the
telephone line passing through the protector
unit; spring 22 is a grounding spring, in elec-.
trical contact with the mounting base 10,
which is grounded in practice when the pro-
tector unit is installed for service; spring 27
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“18 & simple tension spring required for the ac-

tuation of the operating parts of the heat
coil, and forming also, if desired, a portion of
an alarm cireuit, as will be described later. 110



The heat coil 30 has four terminals, 31, 32,
33, 34, and two separate windings 30/ and
30", indicated in the section of the coil in
Tig. 3, these two windings being connected,

respectively, hetween the terminals 31—32 |-
ard 33—34, and being so wound upon the

-“ore orspool 50 of the heat coil as to be cumuy-
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latively inductive when currents pass simul--

taneously from terminals 31 and 33 to termi-
nals 32 and 34, and differentially inductive

_when currents pass simultaneously from: ter-
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minals 32 to 31, and 33 to 34; the two wind-’
ings are equal in turns, and therefore when:
inductive they are practically:

differentially
non-inductive. - :

The heat coil 30 is held by four springs, 23
24, 25, 26, in such manner that spring 24|
- ‘makes electricai connection'with terminal 31"
s‘grin‘g - 28 With

1 terriing] 341
These connections and the 'mechanical’ de-|"
teils facilitating them are shown in Figs. 2,
Tt is noted that the heat coil 30is"

spring ‘25 with terminal 32,
terminal 33 and spring-26 wit

3 and 5. the 130 i
squarein crosssection, to facilitate the proper
connections between its terminals”and the

springs designed to hold it, by ‘insuring a"

.greater likelihood of register.. © =+ *
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~ passes to spring 20, thence by contact at 29
to the upper end of spring 24, which is in
contact with terminal 31 of the heat coil'30;
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The circuit of the telephone lirie through

the assembled and mounted protector unit is’
as follows: Tntering the central office from:

the substation telephone, one limb of the line

through which heat coil the circuit passes by

one of thewindings to terminal 32 and thence:
by spring 25 to the switchboard conductor
attached to spring 25; returning from’ the |

switchboard by the other limb of the line, the

~ through a contaet similar to 29, to spring 21
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» Fropelled by the pin 35 when that pin is're-
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and thus to the-remaining limb of the line
connecting with the substation telephone. -

The heat coil 30 contains a pin 35 passing.
through the core of the heat coil and pressed |

inwardly by the tension spring 27, and held

against an inward motion by some function-

of the heat eoil 30 so that excess heat within
the heat coil:30 would causé the pin 35 to be
released and would pérmit motion. of the pin
35 under the influence of the spring.27;. this

obtained by the use of ‘a fusible metal -or

solder as show:: st 5%ih Fig. 7 melting under

undue heat, or & wax connection which may
be softened by hedt t6 permit a,yielding, or

any other possible or preferred method:. The

plunger 36 is supported by the steel mount-
ing base 10 and 1s adapted to be engaged and

eased.by the action of heat in the heat coil
30 and then propelled by the spring 27. * The

spring 22, grounded by contact with the

.heat coil is adaptable for ‘use again by
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mounting base 10, lies adjacent to the plun-. -
ger 36, and is adapted to be actuated by that
-plunger ‘when the plunger is propelled by the -
pin 35 under pressure from spring 27.- - - _
-The operation of the assembled protector 70

“unit is as follows: If, néw, the currents flow-

ing in the windings of the heat coil 30, orin-- -
eeither of them, become so great asto catisean
undue heat to be generated within“the heat -
coil, then the pin 35 will be'released, will'be 75 -
propelled inwardly by. the spring 27, willen-.~ ~
‘gage the plunger 36; will cause that plunger . -
‘to lift the spring 22 -into engagement with-
“both springs 20 and 21 (see Fig: 3). and thus -
will ground both limbs of the telephone line g¢
on the side of the heat coil toward the sub-.
station telephone; continuing in-its motion,

 spring 22 then will lift spring 20 from ’S.P_‘rix_lﬁ;

24; breaking thé contdet 3t:29, and also wi .
lift spring 21 from spring 23; breaking & sim-- g5 .
ilar contact; thus the line leading to the sup-
station’ telephione is first grounded and ther
disconnéctéd from:the certral office ’equip-

" . Thecircuit through theheat coil 30, through' 99
which éurrent flowed to heat the ¢oil to'cause .- ~.

| the action ‘above~described, now 1is inter-

rupted, regardless of what might have been o

.the'source of that ¢urrent; the terminals 31

and 33 of the hieat: coil ate still in electrical
‘connéction with springs 23 and 24, but springs '~
'23 and 24 are isolated from other conductors:
The currents through theheat coil therefore °
_are intérrupted, and the heat coil cools; the :
length of pin 35 is'so gaged that the cooled 100
re- .
‘versing'its position in the springsi- © = ¢
""A carbon arrester, with air gap to ground,- -

'is & patt of the modern telephone protective -
circuit passes to spring 26, terminal 34;
through the remaining winding of -the heat:
coil to terminal 33, thence by spring 23 and-.

system, and in my improved assembly of pro- 105
tector unit it is provided for by attaching to

the ‘mounting hase 10~a forked extenslon,
which may if" desired be an integral part of -
the mounting base 10, comprising tﬁe two
fork ‘members 37 and 38; these two members 110
clasp a carbon block, 41; two additional car-
bon blocks 42 and 43, are adapted to make

-electrical connection with the line conductor . *

springs 23  and 24, ‘which conductor springs

‘tend to press the carbon blocks 42 and 43 into . 115

“contact with 41, but two mica separators 39 .
-and 40 are interposed in the manner usual in
: telephone practice.s .. vy
function is well known in‘the art, and may be |

mit myself in all respects
to the details herein given, as for instance to
the use-of steel as the metal for:the base
mounting 10, nor to the use of 4 square hesdt
coil; T am well aware that many modifica- .-
tions ‘may be made departing from the de- .
seriptionhere given without being outside the - 25
s\c;ige of my invention. =~ .o
. Having thus described my invention; what -
I claim as new and ‘desire to secure’ by United :
States Letters Patentis: .~ ..~ "~ '+
1. . Inaprotectorunit, amounting base, con- 130

I do not wish.to li
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ductor springs insulatingly held upon said
mounting base, a heat coil held by said

springs, carbon blocks and separators held by

said springs, the whole forming heat coil and
carbon arrester protection for one telephone
line, and means in .connection with said
mounting base for mounting the protector
unit upon a supporting member independ-
ently of similar protector units, substantially
as described. o

2. In a protector unit, a mounting base
having a bifurcated end adapted to be

clamped by a bolt or screw, and protective

devices mounted upon said mounting base
adapted to furnish complete equipment of
heat coil and carbon arrester protection for
one telephone line independently of other
similar units, subs-tantiaﬁy as described. -
3. In a protector unit, a pair of fixed con-
ductor elements, a pair.of movable conductor
elements normally in contact with said fixed
elements and forming with said fixed. ele-
ments parts of the continuous limbs of a. tele-

" phone line; ‘4 heat-coil element;; a.grounding
i

spring; and means controlling said ground-

~ ing spring when said heat-coil element oper-

35

ates and causing said grounding spring to en-
gage and ground sald movable conductor |

elements and to lift said movable conductor
elements from said fixed conductor elements,
substantially as described. ;

4. In a protector unit, a fixed line-con- .

ductor element; a movable line conductor
element normally in contact with said fixed

line-conductor element; -a heat-coil element;

a grolinding spring; and means controlling

~ sakl grounding spring when said heat-coil ele-
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ment operates, and causing said grounding

‘spring first to engage said movable line-con-

ductor element and then to break the contact

"-" . 'normally existing between said line-con-

45

ductor elements, substantially as described.
5. In a protector unit, a heat coil having

two windings; clamping conductor sprin

sustaining and holding said heat coil in posi-

_tion and making electrical-¢contact with the
‘terminals of the windings of the heat cpjl; [

cluded separately in the two limbs of the line

respectively, and means' by which undue

the actuation of said heat coil and the conse-
quent grounding of both. of said limbs of the
line and the consequent interruption of both
of said limbs of the line, substantially as de-
scribed.

windings in said heat coil; terminals for said
windings and mounted upon said heat coil;
supporting conductor springs contacting elec-
“trically with said terminals and holding said
heat coil and adapted to form portions of the
limbs of a telephbne line; and circuits where-

cluded in the two limbs of the telephone line,
substantially as described. o .
7. In a thermo-electric device, a heat-re-

sponsive unit, an electrical conductor in said

rent including as a Eart thereof said electrical
conductor in said

means adaptafiito be made operative by said
heat-responsive unit and adapted first to es-

rupt the path first mentioned, substantially
as described. = . . A
8. In a thermo-electric device, a heat-re-

uct8rs in.said heat-responsive unit,” a plu-
rality of main paths for electric current each
‘including as & part thereof one of said elec-

, and means adapted to be made o(i)erative by
‘said _heat-responsive unit and adapted first
to establish an auxiliary path fqr each of said
‘main paths and then to interrupt all of said
main paths, substantially -as described. - .
.. Signed’ by . me at, Chiec

and: State of Illinois in the presence of two
witnesses.. T .. e,
o -WILLIAM KAISLING.
-Witnesses: -~ ..~ . - P

ALBERT J. ROUSSEAU, -

- Samuer G McMmN.

heating of either of said windings will cause

o, county of Cook’

circuits by which said two windings are. in- -

Ho
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6.. In a protector unit, a heat coil; two’
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by the two windings of the heat coil are in- - -
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heat-responsive unit, a path for electric cur-
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eat-responsive unit, and -

tablish an auxiliary path-and then to inter- -

5 -

sponsive unit, a plurality of electrical con-

S0

trical conductors in said héat-responsive unit, -

85



