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UNITED STATES PATENT OFFICE.

WILLIAM KATSLING, OF CHICAGO, ILLINOIS, ASSIGNOR TO FRANK B. COOK, OF CHICAGO.
o - - ILLINOIS. - - -

" HEAT-COIL AND PROTECTOR UNIT.

- Specification of L_ettera -'Pa;tent. |

Application filed May 29, 1905. Serial No. 23717,

To «ll whom 1t may concern.:

Be 1v «nown that I, Wirriam Karsring,
a c1tizen of the United States of America, and
resulent of Chicago, county of Cook, and

State of Illinois, have invented a new and
useful Improvement in Heat-Coils and Pro-
tector Units, of which the following is a
specification. | -

My invention

11 telephone exchange systems, and refers to

the manner of assembling the coil and cir-

cults upon a mount, to details of the mount-
g of the assembled coil and springs, and to

the circuits of the mounting springs and the
heat coil itself, the latter with reference par-
- ticularly to the conductors wound upon the

heat-responsive portion of the heat coil.

In myv invention I propose to use but one.

. % - = . .
heat coil per telephone line, instéad 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-

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 groupsof units as may
be desired. L

A further provision in my protector unit is
found 1n the provision for avoiding a destruc-
tive arce being formed across-the break in the

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
erounds 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 coll 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

00

_ between springs 25 and 26 and the heat corl
23 30, unnecessary parts of the protector unit

shows a section on the dotted line B—B of !
Fig. 2; Fig. 5 shows an elevation similar to-
that of Kig. 2, but with the spring 27 re- "

moved, to show clearly the relations existing

Eertains to heat coils as used

b
I L...:

being Qmitt-ed, from this figure. Tig. 6
shows details of the clip used as terminals 31

. Patented May 5, 1908. -

32 33 34, showing the sheet-metal blank and

‘the c{)mfletedformed part. and Fig. 7 shows |
the two windings of the compound
heat-coil unit. : g

detail o

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

strip 1s 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 1n 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}iing
screw, and a new protector unit may replace
the one removed by being placed in position

65

‘the side, showing that at the lower end the

75.

80 .

and then clamped by the same screw. Inan

mnstallation of protectors, vacant positions

may beprovided for protectorunits 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 éircuit re-

‘quirements, the springs being held by the in-

sulgting block-11 upon’ the -ugper end of the
)y

steel mounting base 10, and by the series of
msulating 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 mdnner; springs 25 and 26 are in-
tended for direct connection to the conductors

leading to the switchboard; springs 23 and 24

form mtermediate parts of the circuits of the
telephone line passing through the protector

unit; spring 22 1s a grounding spring, in elec-.

trical contact with the mounting base 10,
which 1s grounded m practice when the pro-
tector unit 1s installed for service; spring 27
» @ 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 circuit, as will be described later.
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Tlle lleet r'oﬂ 30 llee four termlnals;, 31 32, "
| l._..r'l-g 3

and trro separate windmngs 30 crnd
O” moleeted in the section of the coll1m

| Trﬂ* 3, these two windings being connected )
1oS‘)eot1vely} hetween the terminals 31—-—-32_.

and 33—34, and being so wound upon the

taneously from terminals 31 and 33 to termi-

nals 32 and 34, and differentially inductive
~when currents pass simultaneously from- ter-.
minals 32 to 31, and 33 to 34; the two wind-"
~Ings are equal 1 1n turns, and therefore when .|
differentially 1nduetwe they are prectleellyrt

non-inductive.

The heat coil 30 is held by lonr sprlngs 23 ! on the side of the heat coil towar

station: telephone eontmumg in-1ts motion,.

‘34

~ 'mal{es electrlcel connection mth termlnel 31,

20

25

30

passes to spring 20, thence by contact at 29
- to the upper end of spring 24, which 1s .
contact with terminal 31 of the heat coil 30,
through which heat coil the circuit passes by_-
one of thewindings to terminal 32 and thence
hboard conductor
25; returning: from’ the | -

40

50
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‘spring 25 with termiinal ‘32
terminal 33 and spring 26 W1t ‘terminal ‘34! |
These connections and the mechanical’ de-:|
tails facilitating them are shown in Figs. 2,
It-is noted that the heat' coil 30 is
squarein crosssection, to facilitate the proper-
connections between its terntnnels and ‘the |

springs designed to hold it, by ]nsurrncr e'i
. greater likelthood of reglster
The circuit of the telephone line through-' '
the assembled and mounted protector unit is

3&nd5

the substation telephone, one limb of the line

by spring 25 to the swite
attached to spring
switchboard by the other limb of the line, the
circult passes to sprlnfr 26, terminal  34;

through the remaining w 1nd1ng of -the heetr

coil to terminal 33, thence by spring 23 and".
through a-contact sm‘nler to 29, to spring 21
and thus to the-remaining: lnnb of the hne |

connecting with the substation telephone
The heat coil 30 contains a pin 35 pessmg

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 cause the pin 35 to be

released and would pérmit motion of the pin |

35 under the influence of the spring.27. this

solder as show::

be softened by hedt t6 permit a.yielding,

any other possible or preferred method. . The o

plunger 36 is supported by the steel mount-

ing base 10 and 1s adapted to be engaged and
propelled by the pin 35 when that pin 1s.re-|

eat coil
30 and then propelled by the spring 27. * The-

ased.bv the action of heat 1n the

sprlng 22 grounded by contact mth the

spring: 23 Wlth )

25, 26, in such manner that, spring. 2 94___

ﬂ

-is a part of the modern telephone
T system, and 1n my 1rnprorcz'edp assem
‘tector unit it is prowded for by attaching to
‘the mounting base 10-a forked extension,

*‘

___8_'86,374;' s

mounting base 10 lies adjacent to the plun-.
ger 36, and 1s edepted to be actuated by thet

_,-.plunger when the plunger is propelled by the
..pm 35 under pressure from spri

~The operation of the essemble§ proteotor 0

__nnlt is as follows: If, now, the currents ﬂow-—
“éore orspool 50 of the heat coil as to becumu-

latively inductive when currents pass simul--

ing in the windings of the heat coil 30, or in:

either of thern, become so great asto eeuSe an.

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, ‘will en-

gage the plunger 36, will cause that plunger
to hft the spring 22 into enga.gernent wth
| both 'springs 20. and 21 (see Fig.

3) and thus
‘both imbs of the teleghone line 80

the sub-

will groun

| spring 22 then Wlll lift spring 20 from 8
o} 24 breeklng the contdct at:29, and’ alsg ?ﬂnﬁ

llft spring 21 from’ spring 237 breekl‘ng & sim-- g5

ilar contact;' thus the line leadlng to the sup-

station’ telephone 18 first grounded and ther

_-'dlsconnected from the centra,l oﬂice equ1p-=

;rnent

.The errcmt throufrh the heet 001130 through go
which eurrent ﬂowed to heat the coﬂ tocause .- .

| the action ‘above" descnbed now 18 inter-
rupted, regerdlees of what rnlght have been

|.the source of that éurrent; the ternnnals 31
as follows: Entering the central office from

and ' 33 of theheat:coil’ ere still in electrlcel 95

‘connection with springs 23'and 24, but springs
| 23 and 24 are isolated from other conductors

The currents through the'heat coil therefore =

are interrupted, and the heat coil cools; the

_length of- pin 35 1S 'S0 gacred that the cooled 100 |
-heat coi 1s’ edepteble for ‘use &‘-’T&III by re-

veremg its position in the springs.-
A carbon arrester, with air gap to ground
Erotectwe

Iy of pro- 105 |

which may if* desired be an integral

pert of
the mounting base 10, comprising t

e two

| fork Inembers 37 and 38 ‘these two members 110
1 clasp a carbon block, 41 two additional car-
bon blocks 42 and 43 are adapted to make B

_electrical connection: with the line conductor . "

springs ‘23 and 24, ‘which conductor springs

tend to press the carbon blocks 42 and 43 into 1 15
“contact with 41, but two mica separators 39 -

. and 40 are lnterposed in the manner uSu&l 1n

- telephone practice. * Ly
function is well known in'the art, and may be |’

obtained by the use of -a fusﬂ)le Inetel OT

ni 5110 Fig. 7 melting under-
undue heat, or 2 wax connection which ma

1 do not wish.to l1n11t myself in a,ll respects |
to the details herein given, as for instance to 129
the use ‘of steel as .the metal for:the base

y mounting 10, nor to the use of a4 square heat

coil; T am well aware that many modifica-.
1310118 may be made departing from the de-

seription here given w1thout bemg outelde the 1 o;_} -
'_Sc(ipe of my invention. . 1

aving thus deserrbed my 1nventlon whet

I claim as new and dee1re to secnre by Umted

Stetes Letters Patent is: = - B
1 Ina.protector unit, emountmgbase co;n- 130
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as described.

“having a
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ductor springs'; .insulatingly.'held ilpon; said | circuits by which 'said“twb-windiﬁgé‘-' are. in- -
- mounting base, a heat coil held by said
- springs, carbon blocks and separators held by

sald springs, the whele forming heat coil and

ently of similar protector units, substantially

2. In a }i)rotector unit, & mounting base

devices mounted uwpon said mounting base
adapted to furnish complete equipment of
heat coil and carbon arrester protection for
one telephone line independently of other
similar units, substantially 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 %roun[ding
i

spring; and means controlling said ground-
ing spring when said heat-coil element oper-
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
ductor .element; a movable line conductor

- element normally in contact with said fixed

35

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

a grolinding spring; and means controlling

- sakl grounding spring when said heat-colil ele-
- ment opeérates, and causing said grounding
~ spring first to engage said movable line-con-

40
-~ . 'normally existing between said line-con- |
ductor elements, substantially as described.

5. In a protector unit, a heat coil having |

ductor element and then to break the contact

two windings; clamping conductor springs

49

sustaining and holding said heat coil in posi-

‘tion and making electrical contact with the
terminals of the windings of the heat coil;

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-

ifurcated end adapted to be
clamped by a bolt or screw, and protective

line-con- -

!

g r 1

cluded separately in the two limbs of the line = . |
50 .
heating of either of said windings will cause =~ =

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 sald limbs of
scribed. |

the line, substantially as de- -

6. In a protector unit, a heat coil; two

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 telephone line; and circuits where-

by the two windings of the heat. coil are in- -

‘cluded in the two limbs of the telephone line,
substantially as described. ™ - -

sponsive unit, an electrical conductor in said

Gd

7. In a thermo-electric device, a heat-re-

heat-responsive unit, a path for electric cur- =

.....

rent including as a part thereof said electrical
conductor in eaid E )y 8

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

tablish an auxiliary path and then to inter- -
| rupt the path first mentioned, substantially

as described. |

u(_:atﬂrs; 1N E;&id‘- heat-responsive unit, a plu-
rality of main paths for electric current each

70

eat-responsive unit, and .

75

8. In a thermo-electric device, a heat-re-
sponsive unit, a plurality of electrical con-

80

‘including as-a part thereof one of said elec-
‘trical conductors in said heéat-responsive unit, -

¢ and means adapted to be made operative 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

86 . -

‘main paths, substantially as described. - . -

. Signed: by me at, Chicago,
and’-'%.tat.e' of 1llinois 1n tﬁ '

- -Witnesses: - ..~ . - .
L g ALBERT J'. ROUBBEAUy - “ .
- ‘Bawm G MoMrov.

county of Cook
e presence of two
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