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To all whom it may concern :

Be it known that I, THEO. N. VAIL, of Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have invented certain Improve-
ments in Telephonic Apparatus and Cireuits,
of which the following is a specifieation.

My invention relates to circuit changers or
controllers, and particnlarly to that class util-
ized generally at stations upon telephonie cir-
cuits in which the position of a telephone is
caused to regulate wholly or partially the po-
sition of the circuit-changer and the connee-
tions of the main and braneh circuits pertain-
ing thereto.

Heretofore circuit changers or switches have
been constructed, so far as I am aware, for
one of two purposes, either to transfer the
main_circuit from its ordinary route through
the signal-bell to a branch or auxiliary cireuit
through the telephone, when the telephone is
taken from its support, and to restore the bell-
connections cutting out the telephone, when
the said telephoneis replaced on its support
or in its original position, or they have been
designed and adapted to sever the main line
at the way station operating, and at the will
of the operator form a new ¢ircuit from the
earth through the telephones by either frag-
ment of the main line, leaving the other frag-
ment of the said main line open. Switches of
the former class have been technically termed
“automatic switches,” and those of the latter
class ¢ secrecy - switches.” The automatic
switch is typically represented by that pat-
ented May 27, 1879, by H. L. Roosevelt, No.
215,837, while the principle of the secrecy-
switch is well illustrated in the patent of T.
B. Doolittle, No. 209,115, dated October 22,
1878.

My invention to a certain extent combines
the features contained in the hereinbefore-men-

“tioned patents, while its scope is more compre-

hensive. In addition to the performance of
similar functions, it is specially adapted to sub-
serve other purposes, which are more particu-
larly hereinafter set forth.

Itis well known that when several telephone-
wires run for a considerable distance in the
same direction and in close proximity to one
another the signals transmitted upon one are,

by meansofleakage,induction, and other agen-
cies, disseminated among the others, and by
this dissemination the proper working of the
wires is much interfered with, and speech trans-
mitted upon any wire is reproduced in a coun-
fused and frequently indistinet manner.,

It has been ascertained by experience that
the only radical remedy for these troubles is
to substitute a metallic return-circuit for the
ordinary earth-terminal arrangement at the
distant end, the said metallic return-wire be-
ing so arranged that it is equally exposed with
the direct wire to the induective influence of
the neighboring wires. This method has been
considerably resorted to; but there are certain
difficulties in practice, which have been preju-
dicial to and have prevented its general intro-
duction and extended use. Chief among these
has been the difficulty of so arranging a tele-
phone at the way station upon such a double
circuit that private and exclusive communi-
cation may be had in either direction without
being subject to intrusion from other way sta-
tions beyond.

The objects of my invention are to overcome
this difficulty,to provide a means whereby the
telephonic instruments at any station on a line
consisting of a direct and a return wire may
be readily connected to and form the link be-
tween the two wires arriving from either direc-
tion, which would thus form a loop, leaving
in either case the unlinked wires open, or by
other simple movementsto place the telephone
in circuit in either the direct or the return
wire,

It is further my object to provide a circuit-
changer whereby at a station wkere four or
more wires center the telephone-instruments
may be placed in circuit with either.

For the convenient attainment of these ob-
jeets my invention consists, first, in the com-

bination, with two or more line-wires passing’

through a station, of a circuit-changeradapted,
when properly operated, to include the tele-

phonicinstruments in cireunit in theloop formed

by the two wires on either side of the station;
second, in a circuit-changer adapted toinclude
the telephone in either of the single wires, as
well asin either loop of the double line, so that
the line can be operated either as a metallic or
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single-circuit line, as may be most convenient;
third, in a circuit-changer or local switch con-
strueted in such a manner that when the tele-
phone is at rest upon its sapport the several
circuits shall be in their normal condition
each arranged so that signals may readily pass
through whileé the telephone or telephones are
outof the circuit,and thatwhen the telephone
isremoved fromits support the circuit-changer,
no longer restrained by its influence, shall au-
tomatically break the continuity of the several
lines and place the telephone in a predeter-
mined position—usnally that position in the

circuits where it is most frequently used for

oral communication—the said circuit-changer
being al!so furnished with stops, which, when
released, will permit it to assume other posi-
tions, whereby the telephone is successively
interposed in other circuits or other arrange-
ments of circuits, each position being main-
tained for a long or short period, as required,
and so arranged that upon the replacement of
the telephone the normal coudition of the ecir-
cuit-changer and that of all the ecircuits con-
nected therewith shall -be automatically re-
stored.

It also consists in special combinations and
arrangementsof parts, as hereinafter set forth.

I have in the drawings which illustrate and
form a part of this specification shown sev-
eral forms of apparatus embodying my inven-
tion. All of these operate substantially upon
the same principle. One, however, is depend-
ent upon the dead-weight of the telephone,
while the others are operated by the interven-
tion of a lever.

In the drawings, Figure 1 is a diagram
which graphically shows the character of

‘changes which by my invention I produce.

Fig. 2 is a front view of an instrument cou-
structed in accordance with theinvention, the
casing being removed to show the construc-
tion. Tig. 3 is a sectional view of the same
upon the line z x of Fig. 2. Tig. 41is another
embodiment of the same principle, showing
particularly the connections of the several cir-
cuits. Fig. b is a perspective view of a prac-
tical switch slightly differing from that shown
in Fig. 4. Tigs. 6 and 7 are details of Fig. 5,
and Figs. 8 and 9 are diagrams illustrating the
application.

My invention,independently of the pecnliar
construction of the instrnment I use, will be
most easily understood by an examination of
the diagrams shown in Figs. 1, 8, and 9.

Tig. 1 represents a way station through
which two parallel line-circuits are led, each
being supposed to be provided with its own

‘signaling-instruments, while the circuit-chang-

er, which is a distinguishing feature of my in-

vention, is common to both of the lines, the

telephone being also common to thetwo. Both
lines are continuous through the station, with
the exception of a hiatus, 2. This break in’
each case is normally bridged over by a me-
tallic connector, consisting of a spring con-

trolled by the telephone-support, and when a
telephone is in its support the bridge is kept
in place through the influence thereof exerted
against a constant force which tends to draw
it away, the continuity of both lines being thus
maintained.

The respective “in” and “out” wires of each
line are also permanently connected to metal-
lic plates properly arranged—as No. 1 «in,” for
example,is connected to ¢’ and a’, No.1 “out”
to ¢ and a°, No. 2 “in” to a® and af and No. 2
“out” to a* and «*. These plates are con-
nected to normally-open branches of the lines
to which they are attached; but each one is
adapted to counect with the opposite plate
through the telepbone when the latter is re-
moved from its support, and the connections
are so arranged that the first working position
assumed is that which will be most frequently
required, 1n thiscase being shown asNo. 1¢in”
with No. 2 ¢in,” and in that condition the cir-
cuit may be traced from No.1 ¢in” to plate a’,
through the telephone to plate af, and out iu
the same direction via No.2 “in.” This posi-
tion would be most frequently required in a
system of metallic circuits where two wires are
always arranged parallel to each other, form-
ing a loop, say from the central station. The
next position forms a loop through the tele-
phone of the wiresNo.1 “out” and No.2 ¢out.”

The third No.2 “in” with No.2 *“out,” and the

fourth No. 1 “in” with No. 1 “out.”

Fig. 8 shows a system embodying the same
principle, but applied to -a station where, in-
stead of each line passing through the sta-
tion, a main line and branch lines are shown,
terminating at a common ground-plate, 6. In
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this case the connection with the ground-plate

is maintained ‘so long as the telephone is at
rest on its proper support; but when taken
therefrom the constant force breaks the ground-
connection of all the lines and forins a new
cireuit, as in the foregoing case, through the
telephone, between the main line and any one
of the three branch lines.

It will be observed that the construction of
the connection-plates is modified, as the main
line is attached to a single plate, 1, of suffi-
cient length to insure a connection with any
one of the three branclh-line plates 2 3 4, as
may-be desired.

Fig. 9 is a similar system to that shown in
Fig.1, with the addition of a ground plate and
line. "Tn this arrangement all the line-plates
are placed at one side, and the ground-plate
equal in length to all the line-plates opposite
to them, as in Fig. 1. Lines 1 and 2 are nor-
mally continuous by means of a bridging-
spring or its equivalent, f f. When, how-
ever, the constant force operating against the
restraining influence of the telephone is per-

.mitted to act, the continuity of the lines is

broken and each line separated into two parts,
one of which is then connected via the tele-
phone to the ground, while the other three are
left open. Secret communication can be thus
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maintained. In every case the first position
assumed by the circuits, if no action is taken to
alter if, will be that which is most frequently
required. :

As hereinafter more particularly described,
I employ in each of the cases indicated a
means whereby it is determined which two

lines shall be connected together or which
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line shall be connected to earth.

Proceeding now to the specific instrumen-
talities whereby I carry out my invention, I
show in Figs. 2 and 3 an apparatus in which
the several resnlts are effected by the weight
of the telephone, when in place, operating ver-
tically in one direction against the force con-
stantly exerted by a spring, s, and by the force
of the spring itself in the other direction when
the telephone is removed.

B is a base board or fraine, of wood or other
suitable non-conducting material, supporting
a vertical bar, d, which slides freely through
The bar d is cruciform, and
the cross-bar e¢ has depending from its un-
der surface at each extremity, but insulated
therefrom, a connecting-bridge, preferably a
spring, f. ,

The normal through-counections ot the sev-
eral line-wires No. 1 and No. 2 are formed by
the metallic strips b ¢ and ¥’ ¢/. The plate b
is: separated-from the plate ¢ and ¥ from ¢
by a space which is normally bridged over by
the spring f, carried by the cross-bar ¢, so that,
when the spring f rests upon both of the
plates theline is continuous; but when it does
not so rest the line is broken by the interven-
ing space. :

Two other metallic plates, I, run froin end
to end of the frame, as shown in dotted lines
in Fig.2, and in side view, Iig. 3, and are sup-
ported at each end by standards j. The two
standards j at the lower end continue above
the metal strip and form binding-serews j' for
the telephone-cord. The two metal strips I
thus are virtually rigid extensions of the tele-
phone-wires. .

Immediately below each metal plate I, and
raised a litfle from the surface of the base-
board B, are a series of metal plates, a, «/, ¢?,
a@®, a*, a®, a5, and a”. These are letinto a plate
of vulcanite, or of any suitable non-conductor,
and are connected by short wires to the several
line-plates, as shown in Fig.1. Thus the line-

plate b may be connected to the small plates,

a® and ab, line-plate b’ to @’ and a7, and line-
plates ¢ and ¢, respectively, to * and a* and
to a and a®.

Thecross-bare,midway betweeneachendand
its center, sapports an additional spring, & /.
This, whilefirmly fixed to the eross-bar, presses
elastically with its end 2 upon the non-con-

- duecting surface in which the small plates a

65

are set, and with its opposite end, 1/, as spe-
cially shown in Tig. 3, against the upper me-
tallic plate, I. A conducting-path is thus es-
tablished from each terminal of the telephone
through the long plates.l and the spring i &/

on each side to the non-conducting surface in
which are set the plates a.

Projecting backward from the vertical slide-
bar d, and working in a slot between the plates
I, is a horizontal stud, ¢, attached at its inner
end to a spiral spring, s, working in a cham-
ber, , which is cut in the base-board B. The
spring s is compressed by the force exerted by
the telephone when hanging on the hook 4,
which forms the end of the vertical bar 4, and
its resilience is such that when the telephone
is removed from the hook and the pressure is
removed it expands with a tendency to fill the
chamber, and thus elevates the vertical bar
d to the utmost extent of its travel, or until
checked by the impingement of one of the pro-
jections g with .the spring-stop #. This stop
is kept pressing lightly against the board by
the spiral spring p, which surrounds it, and if
upon removing the telephone or other weight
from the hook ¢ the stop n is not changed the
bar d will only rise until the pin strikes the
first projection g, and it is clear that by pull-
ing the stop n back by its handle m any or all
of the projections may be permitted to clear
the stop n, or that any one of them may, at
the will of the operator, be permitted to rest
against it, while upon the replacement of the
telephone, as all the projections g have their
under surface constrocted on a very steep an-
gle, they will slide past the pin or stop «, in-
stead of being checked thereby. The projec-
tions g are so placed as to correspond with the
connection-plates «, and when the first pro-
Jection ¢ strikes against the pin = the tele-
phone-springs will rest upon the lowest con-
neetion-plates, a® and a’, ,

To operate this instrument, let it be sup-
posed that the telephone is in place upon its
support. The connectors f* will then each
bridge the break in the lines, and each line will
continue through the station, while the tele-
phone, although connected to the springs & i,
will be entirely disconnected from any line.
Let the telephone now be removed from its
support. The vertical bard,undertheinfluence
of the spring s, will be compelled to ascend,
carrying with it the spring-connectors f, and
thereby severing each line into two parts, and
also the springs % A/, which, when the bar is
stopped by striking the pin %, rest on the plates
a’and o', thus forming a link through the tele-
phone, between the plates af and o% and, as a
consequence, between the lines with which
those plates are connected. By withdrawing
the stop » it is obvious that the telephone
may be connected with any two corresponding
plates a, or with all of them successively.
When the telephone is once more restored to
its support the bar d is caused to descend
against the force of the spring s, and the con-
nections arerestored to their normal condition.

In Fig. 4 I show a means in some respects
preferable to that already described, inasmuch
as the apparatus is shown in a suitable form
for incorporation in a bell-box or other sig-
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naling apparatus. ¢ and ¢ are two metallic
levers insulated from each other by the hard-
rabber cross-bars » and ', and pivoted at
the points 2 and «°. Each of the bars is con-
nected to one terminal of a telephone, T, and,
in fact, are themselves the actual terminals
of the telephonic loop. Let into the surface
of each of the lever-bars is a piece of non-
conducting material, 4% f%, while on that mate-
rial is fixed a strip of metal. One of the bars,
t,terminates in a telephone-hook, w, and is fur-
nished with a traveling spring, % The other
bar is also fitted with a corresponding spring,
/3. By means of the insulating cross-bars %
«/ the two bars are mechanically attached to
one another, so as to form one compound lever.
Depending from the lower bar, ¢, is a rod, r,
furnished with an arm, ¢, attached to a spring,
8, in the chamber C. The tendency of the
spring s is to force the lever upward when the
telephoneis off its support. Asin Figs. 2 and
3, a stop, #, fitted with a spring, p, and handle
m, controls the position of the rod in its as-
cent., Arranged on any suitable base-board
are seen for each lever-bar two line-springs,
JFf, f°and /5 Fixedin a suitable position in
the range of the traveling springs /4 of the bar
t are the connection-plates a a* a* S, while the

corresponding plates are similarly attached in
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the range of the traveling springs f? of the bar
t'. 'When the telephone is in place the line-cir-
cuits may be traced as follows: No. 1 “in” to
line-spring /%, thence by the metallic strip on
the insulating-piece* to the second line-spring,
S5 and to the “out” wire direct. A branch
wire leads from f* to the plates ¢/ and af, and
from the *“out” wire to plates a and a*, No. 2
line follows substantially a similar eourse nor-
raally connected through by the springs f 7/
and the metallic connecting-strip. Branch
wires run respectively from “line in” wire to a®
and %, and from the ¢ out” wire to a® aud o,
The operation of this apparatus, it may be
readily seen, is identical with that illustrated
by Figs. 2 and 3.

Fig.5 shows several modifications in the de-
tails of construction. In it I employ a base
shaped like an inverted T. The two bars F
I of the compound lever are upon the same
level,and are insulated and separated from one
another by the upright partition forming the
The separate terminals of the
telephone-wire are connected to the binding-
posts 1 on each side of the partition, and are
thus normally disconnected from any line-cir-
cuit when the telephone is in place. - Line No.
1 enters at binding-screw 2, passes to the cir-
cuit-closer 11/, and thence out by binding-
screw 3. It is provided with normally-open
branch eircuits on either side to the proper con-
nection-plates a. Line No. 2 is similarly con-
nected on the other side of the partition.

Itis not considered essential to describe par-
ticularly the connections of the branch circuits
to the several plates, as they may be greatly
varied, according to the specific condition de-
scribed, ”

The ecircuit - breaker in this form of instru.
ment consists in a spring, I, fastened to a sta-
tionary pin, and pressed, when the compound
leverisinfluenced by the telephone,onto pin 1.
The tendency of this spring, when released, is
to recoil from the pin I/, and thus break the
line-circuit. The new connection through the
telephone is then made, asbefore, by the travel-
ing spring J, which rests on any one of the
plates @, as may be determined by the regulat-
ing-stop. '

The regulating-stop in this form of instru-
ment may be-adjusted so as to determine, be-
fore the telephone is taken from the support,
what two lines or circuits shall be connected
through the telephone. 1t consists of a piece
of metal, E, with one edge cut into successive
steps. This is fixed on a pivot, G, and fitted
with a pointer, G, which, when the plate E/is
turned, points to any letter or numeral on the
scale B, and indicates the wires that are or
that are to be connected with and by the tele-
phone-loop. Thecompouand lever F I is fitted
at front of the insulating-partition D with an
upright plate, G? which strikes against that
step of the plate I which.is presented to it.
Thus in the drawings the plate B’/ is turned
up to its utmost extent, and consequently the
upright plate G2 presses upward against the
step 8 and permits the contact-spring'J to
make contact with the highest connection-plate.
The second position of the stop-plate and com-
pound lever is shown in dotted lines in Fig.
6, and a side view of the position shown in Fig,
5isgivenin Fig.7. The circuit-closer 1 isalso
shown in Fig. 7 as open—the position it natu-
rally assumes when the lever is freed from the
mechanical control of the telephone, which is
of course, when at rest, placed in the yoke H.

Theregulating-stop herein shown may be ad-

justed for the connection of such lines or cir-

cuits as the operator shall elect, either before
or after the telephone is removed from its sup-
port.

I may use my invention either as an inde-
pendent instrument, or I may incorporate it in
any form of signal-box, such as ordinarily nsed
for sending and receiving signals on the tele-
phone-lines. .

Although I have for convenience shown my
circuit-changer as a rod or lever depressed by
the weight of the telephone, it is evident that
I may, without departing from the principle of
my invention, substitute any method whereby
the circuit-changer is influenced mechanically
by the presence of the telephone. I may, for
example, if I so elect, so construct my appa-
ratus that the presence of the telephone in
place shall press the lever upward, and pro-

vide that it shall, when the telephone is re-

moved, beautomatically depressed by a weight
or spring for the proper connection of the tele-
phone-circuits; or I may arrange that the tele-
phone itself shall be provided with an exter-
nal ¢onducting-surface, which, when in place,
may connect the two separate line-fragments,
and thus form a continnous conductor.
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Although, alsb, I have for greater lucidity
of explanation confined my description to a
system of two through-line circuits or four ter-

‘winating eireuits, it is obvious that T may in-

crease that number, if I please, without de-
parting from my invention.

I have shown the line-wires electrically con-
nected with stationary contact-plates, and the
telephone - wire with the movable contact-

‘springs; but it is obvious that the positions

may be reversed, the telephone-contacts being
stationary and the line-contacts movable.
Having now fully described my invention, I
claim—
1. A telephone-switch or circuit-changer for
two or more line-cireuits, comprising a mova-
ble telephone-support and contacts and con-

‘nections, combined and arranged as set forth,

whereby said switch or circuit-changer is

‘adapted {o include the telephone in either line-

circuit, or in a loop composed of the frag-
mentary portions of any two of the lines, when
the said telephone is removed from its sup-
port, and to be actuated positively by the re-
placement of the telephone to restore the nor-
mal eondition of each line-cireuit, and simulta-

‘neously to withdraw the telephone from all

connection with any of the said line-circuits,
substantially as described.

2. Inasystem of telephonic communication,
the combination, with two or more line-cireuits
passing through an intermediate station, of a
circuit-changeror telephone-switeh comprising
a movable telephone - support combined with
contacts and connections, substantially as de-
scribed, whereby the telephone, when in its
support, is disconnected from the line-circuits,
and which, when the telephone is removed, is
actuated antomatieally to-include the said tele-
phone in that position in the two ecircuits in
whichit willbe most frequently required foruse.

3. The combination, with a telephone and
two or more line-circuits, of a circnit-changing
switeh common to all the line-cirenits, and
comprising a movable telephone-support and
contacts and connections, as explained, where-
by said switch is adapted to automatically
placethetelephone, when removed fromits sup-
port, in that position in the combined circuits
where it is most frequently required, and auto-
matically restore the normal condition of the
several line-circuits, and the telephone, when
the telephone is replaced in its support, and a
stop or regulator adapted to be moved at will
for the purpose of connecting the telephone in
any other combination of the several line-cir-
cuits, substantially as and for the purpose set
forth,

4. The combination, with a telephone and
two or more line - circuits and contact- plates
connected with said eircuits, of a switch com-
posed of a circuit-changing lever and movable
contacts, and a stop therefor, the said lever
being adapted on the removal of the telephone
from its support to antomatically connect the
said telephone between any two fragments of

the combined line-circuits; as may be deter-
mined by the adjustment of the said stop, sub-
stantially as deseribed.

5. The combination, at a telephone-station,
of a series of main or branch lines, a telephone
common to all of the lines, a circuit- breaker,
a circuit-changing switeh forming a support or
holder for the telephone, and contacts and con-
nections, as indicated, whereby said circunit-
breaker and switch are adapted, when the tele-
phone is taken from its support, to automati-
cally break the continuity of all the lines and

‘connect any two of them together by an inter-

mediateloopincluding the telephone, and when
the telephone is replaced in its support to re-
store the continuity of the said lines and dis-
connect the telephone, and a regulating-stop,
whereby it is determined which two lines shall
be connected together on the removal of the
telephone, substantially as specified.

6. The combination, at a telephone-station,
of a series of main or branch lines, a telephone
common to all of the lines, and a ground-wire,
with a circuit-changing telephone-support and
contacts and connections, as explained, where-
by the said support is adapted to automatically
break the continuity of the lines, and to con-
nect any oneof thesaidlines, orfragmentthere-
of, through the telephone, to the ground-wire,
leaving all the other lines open when the tele-
phone is removed, as specified.

7. In a system of telephone line - circuits, a
main line and a series of branch lines having
a common ground-terminal, combined with a
telephone and a circuit - changing switeh lo-
cated at the point of convergence of all the

lines, and comprising a movable telephone-

support and contacts and connections, as ex-
plained, whereby said switch is adapted by
the removal of the telephone from its support
to automatically place the main line in conneec-
tion through the telephone with any prede-
termined branch line, and when the telephone
is replaced to restore the normal line-connec-
tions, and means, as indicated, to place the
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main line in cirenit with any other of the branch

lines, substantially as described.

8. The combination, substantially as herein-
before set forth, of two or more main lines, a
circuit-closer adapted to maintain the continu-
ity of the said main lines when the telephone
is in place, a compound lever consisting of two
bars insulated from one another, and a tele-
phone-support, a normally-open telephone-cir-
cuit, one terminal of which is connected to
eachof the two insulated bars, aseries of plates
forming normally-open términals of the several
line-cirenits, and a sliding spring metallically
connected toeachof thelever-barsand adapted
to travel over the series of line-plates, and a
regulating-stop whereby the travel of said
spring is arrested, and it is maintainedin con-
tact with any one of the said line-plates, sub-
stantially as specified, and for the purpose de-
seribed.

9. The combination, in a telephone-switch
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or circuit-changer, of the compound lever
composed of the two arms I I, insulated from
one- another, and each electrically connected
to one of the terminals of a telephone and form-

ing a telephone-holder, the circuit-closer I, the:
sliding spring J, the metallic plates a, each:
normally forming an open terminal of a line,

and the regulating-stop E/, all arranged sub-
stantially as and for the purpose specified.

10. The eombination, in a telephone-switeh,
of the compound lever consisting of the two
metallic bars insulated from one another, and
carrying the circuit-spring J, with the regulat-
ing-stop E/, for the purpose set forth.

11, The combination, substantially as de-
scribed, with a series of contact-plates, of a
movable telephone-support- and - two contact-

springs mechanically connected with said sup-.

port, and movable over said contact-plates, or
the equivalents of said plates, as explained,
50 as to pass entirely across the intermediate
plates in order to make eontact with the outer
ones of the series. :

12. A telephone, a support therefor, and
contact-pieces, combined with one another and
with the double line of a metallic circuit, as

explained, so that the said lines may bebroken
and the two wires on either side of the break:

may be connected with each other through the
telephone, and thatthe replacement of the tele-
phone on its support will automatically restore
the normal condition of both lines, substan-
tially as described.

13. The combination, with four or more line-

-wires and a telephone; of .contact-plates elee-

trically connected with said wires, a movable
telephone-support, contact-springs electrically

_connected with the telephone-wire and mova-
.ble with said support, a spring acting upon

said support, and a stop for regulating its

.movements, or the equivalents of said parts,

as explained, the said eombination being and

.operating substantially as described,

14. Thecombination of amovabletelephone-
support, a series of three or more contact-

:plates each permanently connected with its
individual wire or eonductor, and a contact-

spring mechanieally connected with said sup-

-port and movable into individual contact with
.any one of said plates, substantially as de-
_scribed.

15. Thecombination of amovabletelephone-
support,a spring forshifting said support when
the telephone is removed, a series of contact-

plates, a contact-spring mechanically con-

nected with said support, and an adjustable
stop for regulating the movement of the said
support and its contact-spring, substantially

.as described.

Intestimony whereof Thavesigned my name
tothisspecification, in the presence of two sub-
scribing witnesses, this 29th day of November,
A, D. 1881.

THEO. N. VAIL.

Witnesses:
C. F. DANFORTH,
GEo. WILLIS PIERCE.
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