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UNITED STATES

PAaTENT OFFICE.

CHARLES W. McDANIEL, OF KANSAS CITY, MISSOURI.

CIRCUIT-CHANGER.

SPECIPICATION forming part of Letters Patent No. 368,221, dated August 16,1887,
Avpplication filed Febrnary 17,1887, Serial No. 227,925. (No modecl.)

To all whom it may concern:
BeitknownthatI, CHARLES W. MODANIEL,
of Kansas City, in the county of Jackson and

- State of Missouri, have invented certain Im-
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provements in Circuit-Changers, of which the
following is a specification.

My invention relates to switehes or circuit-
changers; and its object is to farnish a novel
and convenient loop-cireuit changer capable
of being efficiently used in a large variety of
ways in connection with electrical circnits and
appliances.

In consists of two segmental faces of metal
separated byaninsulating medium, which,how-
ever, unites the two conducting-faces mechani-
cally, and mounted in pivots or bearings be-
tween contact-springs upon a suitable non-
conducting bagse. The metal sides may each,
by means of suitable screw or soldered con.
nections, constitute permanently the respect-
ive terminals of a loop of an electric cireuit or
of the two wires of a metallic circuit of any
character. Upon the same base, at opposite
sides thereof, I mount two pairs of contact-
springs, with which the loop-terminals, as rep-
resented by the metallic segments, may be
brought into contact by swinging the said seg-
ments to one side or the other. The Lwo
springs of each pair are separated by an air-
space slightly less than the thickness of the
movable piece, including the two conducting-
faces thercof and the insulating-partition, and
they slightly flare at the ends, so that the end
of said movable piece can be readily inserted
between them and force them apart. When
swung toward either pair, one of the segments
comes into contact with onespringand the other
segment with the other spring of a pair. An
arm of the two segments and their separating
non-conductor extends upward to serve as a
handle,whereby the switch may be swung; and
an opposite arm extends from the inner side
of the segmental curve downward and re-
ceives the pivotal screws or bearings on which
the segments may be moved. An extra con-
tact-spring extends from each pivot-serew or
from the standard thereof, and passes with a
rubbing contact upon the metal segments, ir-

‘respective of the position thereof. One of the

arms of the segment is longer than the other,
8o that when the switeh is turned in one direc-
tion the handle, which is thus placed on one

side of the center of the segments, will assume
a vertical position, which may indicate the
normal condition of the switch., When oppo-
sitely turned, the handle points to an angle
with the base, and in like manner may indi-
cate the abnormal condition of the switch.
This switeh is readily capable of employment
as a pole-changer or current-reverser, a cut-
out, a telephone looping-in switch, a single or
double ordinary three-point switch, or aswiteh
whereby either of two lines may readily be
connected to either of two instruments, or vice
versa.

Many otherutilizationsof my cireni-changer
will readily suggest themselves to those skilled
in the art.

I have in the drawings which illustrate and
constitute a part of this specification shown
several views of my cireuit-changer and dia-
grams of different plans of using the same.

Figure 1is a perspective view, and Fig. 1°
a-side elevation, of the circuit-changer. IFig.
2 is a vertical end section of the same, and
Fig. 3 an end view of one of the pairs of con-
tact-springs. Fig. 4 is a plan view. TIig. 5
shows the mode of applying my switch as a
bole-changer or current-reverser for use in
electrical measurements or like applications,
aud Fig. 6 is a cut-out for electrical commu.
nicating apparatus. Tig. 7 illustrates its ap-
plication for the reciprocal use of two sets of
instruments by cither of two lines. Tig. 8
shows its application to telephone switeh-
boards, and Figs. 9 and 10 indicate symboli-
cally and respectively the use of my circuit-
changerasan ordinary single or double ““three-
point’’ switch,

In describing the construction of the switch,
reference will be had to Figs. 1,1 2, 3, and 4.

In the drawings the appliance is mounted
upon a base, 1, of hard rubber, hard wood,
vuleanized fiber, or like non-conduecting mate-
rial.  Upon this and near the center of its
sides a pair of standards, 2 and 3, are attached
by serews. 'Within and upon these standards
is hung the movable part C of the circuit-
changer, comprising two polished metal con-
ducting-surfaces, 7 and 8, separated from one
another electrically by a non-conducting par-
tition, 4, to which both surfaces are, however,
mechanically fixed by machine-serews, or in
any preferred way. The shape of this mova.
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ble part C is generally segmental; but said
part has two vertical extensions, one of which,
4, projects oubwardly from the convex side of
the segment to serve as a handle, while the
other extends downwardly from the concave
side of the segment and is mounted on pivots.
This sceond projecting arm does not include
the insulating medinm, which is ecat away, and
comprises, therefore, the two metal surfaces
only, their ends being indicated by the letters
w and z. Through the vertical portion of the
standards 2 and 8 pivot-serews 11 and 12 are
inserted, which projeet into recesses or bear-
ings in the downward extensions w z of the
metal surfaces 7 and § of the switeh, and upon
the ends of these serews the movable part of
the said switch is eapable of being rocked by
means of thenpwardly-extendingarm4, which
serves as o handle.

Two metal contact-springs, 9 and 10, are at-
tached (by solder or otherwise, so as to make
a good clectrical connection) to the upper
ends of the brackets or standards 2 and 3, and
press at their free ends upon the bright metal
surfaces 7 and 8, so that perfect electrical con-
tinuity is at all times maintained between the
gaid surfaces and the standards they are piv-
oted in.

Tleetrical wires 30 and 31 may be attached
to the serews g, which secure the standards to
the base, and the two surfaces 7 and 8 thus
constitute terminal plates for the circuit-loop
represented by the said wires. The arms 4
and w0 2, extending from the scgmental mov-
able part, do not project from a point equi-
distant between the two ends of the said mov-
able part, but are mueh necarer one end of
them than the other, as shown. By this con-
struction it is made easy to see at a glance
whether the eircuit-changer is or is not in its
normal position, as when the switeh is thrown
to one side the arin assumes a vertieal position,
while when the switeh is oppositely placed the
arm assumes a position at an angle to the ver-
tical plane. Tarthermore, this handle thus
divides the segment into two arms, o longer
arm, 5, and a shorter arm, 6. At each end of
the base, in line with the movable part C, are
a pair of spring-jaws, 13 14 and 15 16.  Thesc
areshownindetail in Fig.3,and the twosprings
of each pair are so placed with respect to
one another and to the movable part C that
when the latter is swung between them it forees
their ends farther apart from one another and
brings the spring 15, for instance, into fric-
tional contact with the metalsurface of theside
8 and the spring 16 into contact with the metal
surface 7. Thespace between the spring ends
15 and 16 is normally smaller than the thick-
ness of the movable part C, whichigintroduced
between them, so that a good electrical union
is always maintained. Morcover, the ends of
hoth springs arc slightly bent backward, while
at the same time the end of thesegmental arms
5 and G are slightly tapered off at their ex-
tremities, so as to facilitate ingress between
the springs 15 and 16, or fheir congeners af the

oppositeend. Circuit-wires 2227 arcattached
to these springs, and the two pairs of springs
thus may be made to constituteauxiliary loops,
which may include signaling appliances or
other instruments, or which may, if desired,
form the terminals of extensions of the prin-
cipal circuit. It is thus evident that by turn-
ing the handle 4 in either direction the cirenit
with which the metal segments are connected

. may readily be continued through thesprings

upon that side to an extension-loop for any de-
sired purpose.

T will now deseribe a few of the uses to
which my invention may be applied, having
reference to the diagrams, Tigs. 5, 6, 7, S, 9,
and 10.

In Fig. b its extreme convenience as a quick
and efficient-current-reverser or pole-changer
is manifested.
changer is shown symbolically. As a whole,
the circuit-changer is designated in the dia-
grams by the letter A. In Fig.5a battery,
B, has one of its poles united by wire 26 with
one of the jaw-springs, 14, at onc end and side
of the base, and also with asimilar spring, 15,
at the other end and side of the base. The
other pole of the same battery is in like man-
ner united by wire 17 with the remaining jaw-
springs, 16 and 13.  One of the gidesprings, 9,
is united by wire 30 with one terminal of the
rheostat N, while the other side spring, 10, is
united by wire 31 with one terminal of the
galvanometer Gt.  The remaining terminals of
the galvanometer and the rheostat are united
by the wire 23. It isobviousthat the current
of the battery B is readily reversed with re-
spect to the instruments N and G simply by
swinging the switeh Cover from the springs
13 and 14 to the springs 15 and 16, or vice
vorsa. Therheostat and galvanometer are ob-
viously replaceable by any other appliances
responsive to ehanges of direction of an clec-
trical eurrent—such, for example, as a main-
line cireuit and one or move polarized relays.

InFig. 6 theoperation of the circuit-changer
A as a cut-out is exemplified. A is the civ-
cuit-changer, C the movable parb thercof, 9
and 10 the side springs connecting with the
movable conducting-surfaces, and 13 11 and 15
16 the end jaw-springs. A main line, 31,
terminates in contact with theside spring, 10,
and a ground-wire or return-wire, 30, of the
said main line with the side spring, 9. The
two jaw-springs 13 and 14 at one end (which
end is immaterial) are united by a wire, 20.
The two jaw-springs 15 and 16 abt the other
end are united by wires 22 and 27 with the
terminals of the telephone outfit I or any
other desired instrument.  When the movable
part C is turned toward springs 15 and 16, it
is elear that the instraments are thereby in-
troduced into the line-civeuit, while when the
movable part C is turned to the springs 13 and

14 the instruments I are thereby cut out and

the two sides of the main eircuit are closed
through springs 13 and 14 and wire 20. In
practice, when employed for this purpose, I

In these diagrams the cireuit--
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preferably mount the appliance upon the side
of the magneto-bell. It is to be observed,
moreover, that this device constitutes a per-

fect cut-out or disconnector, and not merely a

shunt-circuit, as is the case in the ordinary
plan where a plug is inserted between two
contact-plates.

The advantages accruing from the use of my
circuit-changer are, first, that the apparatus
H may be totally disconnected, and hence is
not subject to danger from abnormally strong
currents or charges of electricity passing in
the main circuit, and, second, that there is no
chance for a subseriber to éut out, his appara-
tus (for example,duringathunder-storm) and,
forgetting to cut it in again, to assume that his
line is out of order, on the ground that as he
hears the bell ring when he sends a call his
apparatusisinworking order. When ashort-
circuiting plug only is used, this defect neces-
sarily exists; but if the subseriber in using my
device forgets to cut in his apparatus his
bell will not ring at all when he essays to call
a distant station, its cireuit being open at the
springs 15 and 16; hence his attention is jm-
mediately attracted to the cut-out, which he
then operates to reconnect his apparatus.

Fig. 7 shows the solution by my cirenit-
changer of a well-known
problem. It frequently happens that at one
sub-station two lineg center, with which, for
economy, it is desired to associate but one set
of telephones. It is, moreover, desirable that
the line, which at any moment is disconnécted
from the principal call-bell, call-generator, and
telephone, shall be provided with a call-bell
of its own, so that signals coming over that line
shall not pass unnoticed. It is also desirable
thatthe act of transferring the telephones from
either line to the other shall reciprocally
transfer also the auxiliary bell to the lirie from
which the telephones and principal call ap-
paratus are simultaneously withdrawn. In
the accomplishment of this end my appliance
is a very convenient device. One line, T,
connects by wire 22 with the jaw-spring at
one end and side, 13, and also with a similar
spring, 16, at the other end and side. The
other main line, D, is bermanently united by
wire 27 with the remaining Jjaw -springs, 14
and 15. The telephone - call generator and
principal bell may be connected with one of
the side springs, 10, by wire 31, and on the
other side with the earth at T, and the aux-
iliary call-bell B is then united by one ter-
minal through wire 80 with the other side
spring, 9, and by the terminal also with the
earth at T.  Suppose now the circuit-changer
is turned toward the springs 13 and 14. The
line L may be traced through wire 22 to spring
13, metal surface 7 of the movable part C,
spring 9, and wire 30 to the auxiliary call-bell
and ground. The other line, D, may be in
like manner traced from wire 27 to spring 14,
movable conducting-surface 8, side spring, 10,
and wire 31 to main call-bell and telephones

and ever-recurring .

and thence to earth. Thus the line D is in
condition either for signaling or talking, while
the line L is in connection with a call-receiy-
ing instrument only; but by pbulling the han-
dle 4 over toward the springs 15 and 16 the
conditions may be reversed, line T, being con-
nected with the telephone outfit and line D
with the auxiliary bell.

In Tig. 8 my appliance is represented as be-
ing vtilized as a looping appliance, whereby
a double line or two connected lines may be
alternatively made to include an annunciator,
@, or telephones. This organization finds its
special field of operation in connection with
telephoneswitch-boards. 'When two lines are
united through a telephone switeh-board, or
when the lines are at rest, it is often necessary
to infroduce the operator’s instruments into
the circuit for the purposes of oral communi-
cation, supervision, or signaling. It is also
equally convenient, and is, moreover, custom-
ary, to provide an annunciator between the
two connected line - circnits or between any
given line and its return or earth terminal,
whereby to receive disconnecting signals. My
invention is particularly well adapted for this
purpose. Two connecting - plugs, p ', are
adapted for insertion into switch-board sockets
or spring-jacks, each representing lines, in a
manner well understood. The Jaw-springs 18
and 14 at one end of the base are united by
wires 22 and 27 with the electro-magnet of an
annunciator, «. The other two Jaw-springs,
15 and 16, constitute the terminals of a loop
including, by means of the wires 29, 80, and
31, the calling apparatus G* and telephones P
and M. A smallswitch, 8, determines by its po-
sitionthealternative use of these instrua mentali-
ties. The connecting-plugs p p’ are united by
flexible conductors 28 and 28 with the side
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springs,9and10. Whenitisdesired tosend calls

toeitherline, to speak over either line, orto su-
perviseconversation,the handle4 of the circuit-
changer will be turned toward the springs 15
and 16. The main circuit may then be traced
from plug p via cord 28 to side spring, 9, metal
surface 7, jaw-spring 15, wires 30 and 31, tele-
phone or call instruments, wire 29, jaw-spring
16, metal sarface 8, side spring, 10, and flexible
cord 28to plug p’.  The line 2, connecting the
plug-sockets k %/, represents the united lines.
When the switch is in this condition, commu-
nication may be maintained between the cen-
tral station and the two lines; but when it is
desired to withdraw the central telephones
from the lines, the handle 4 is thrown over to-
ward the springs 13 and 14, the telephones
thus being disconnected and a disconnecting-
annunciator, a, substituted therefor. In this
application of my circuit-changer it is obvions
that but one telephone-loop is necessary, ex-
tended, asindicated in the drawings, toas many
normally-open terminals 15 16 as there are

pairs of plugs and cords for econnecti ng.
It will be seen by reference to Figs. 1 and 1#
that the movable condueting-segment C is so
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long that it makes contact apon one side be-

fore it breaks contact upon the other. This
is in many respeets advantageous. It pre-

vents a momentary interruption of eommuni-
cation ab the instant of change. If employed
in systems using heavy currents, it averts all
danger of sparking at the contacts, and it en-
ables a telephone-operator, if he so desires, to
listen in without breaking the haek cireuit,
thus giving two routes to the talking-current
and reducing the resistance, instead of inereas-
ing it.

In Tigs. 9 and 10 the funetions of an ordi-
nary single and double switch are indicated.
Tn the single form, Fig. 9, the main cireuit
enters at the binding-serew ¢, and leads by
wire 45 to both side plates, 9 and 10.  Oue of
the branch cirenits enters at the binding -serew
band leadsby wire 41 tothe twin jaw-springs 15
and 16, which areelectrically united. The other
braneh cireait enters at d and passes by wire
43 to the two opposite jaw-springs 13 and 14
The main wire 45 can thus be put into connec-
{ion with either branch. Tig. 10 is an exten-
sion of the same principle. Aside appliance
is there, however, made to supply two main
circuits, eonneeting, respeetively, with bhind-
ing-serews f and 7. The main wire 50, lead-
ing from and conneeted with 4, ean be united
with cither of the branches 49 or Bl ab will,
and the main line 47, vepresented by the serew-
terminal £, may similarly be nnited with either
of the branches46 or 48, Taeh spring-contact
has in this instance its own serew-terminal.

Many other utilizations will readily occur
to practical clectricians.

By using two-separate Toop-levers on sepa-
rate bases, or upon the same base, a number of
other combinations of cireuits can be made.

One of the advantageons features of my cir-
cuit-changeris that all of the wire attachments
are readily made upon its surface and are not
concealed in any way, but ean be changed
with the greatest facility.

I claim as my invention—

1.Thehereinbelore-deseribed cireunit-chang-
er, comprising a pivotedlever and curved arms
aund having two condneting-snrfaces insulated
from one another, brackets or standards in
which the said lever is pivoted, each bracket
constitnting a cireuit-terminal and being pro-
vided with a spring bearing upon onc of the
conducting-surfaces of the said lever, and two
pairs of contact-springs, one {for each lever-
arm, cach pair of springs being adapted -to
be connecbed with one or more independent
branch civeuits and mounted in the line of
movement of the two arms of the said lever,
whereby when the said lever is swung on its
pivots 1n either direction its insulated con-
ducting surfaces are brought,respectively,into
clectrical eonnection with the two springs of a
pair, substantially as and for the purposecs
specified.

2. The combination, snbstantially as herein-
before described, of a telephone loop-circuit,

including telephone or call instruments,a pair
of jaw-spring contacts constituting the termi-
nals of said loop-eireunit, an independent loop-
cirenit including an cleetro-magnetic annan-
ciator, a separate pair of jaw-spring contacts
constituting the terminals of the second loop,
a movable loop-lever mounted on pivots in
standards located at a point midway between
the two said pairs of jaw-springs and pro-
vided with a handle to move the same in the
divection of cither pair, the said loop-lever
comprising two carved conducting-platessepa-
rated from one another and mounted upon an
insulating-block, each of the said plates being
in permanent contact, as specified, with springs
forming the terminals of a third loop-circuif
and adapted when moved in either direction
to wedge between and make contact, respect-
ively, with the two jaw-springs, which liein
said direetion, whereby the third loop-cirenit
may be united and made homogencous with
the first or sccond loop-cirenits at will, and
for the purposes speeified.

3. The combination, substantially as herein
described, of a non-conducting base, two pairs
of conducting-springs mounted thercon and
forming loop or branch civeuit terminals, as
indieated herein, a movable piece mounted on
pivots or journals on standards upon thesame
base between the said pairsof springs andequi-
distant from each pair, thesaid movable piece
consisting of two flat curved contact-platesat-
tached to the sides of a non-condueting inter-
vening plate and having a handle whereby it
may be swung on its pivots in cither diree-
tion, and being ol a length slightly longer than
the distance between the pairs of springs,
whereby when swung in either direction the
curved contact-plates are enabled to make con-
tact with one pair of springs before they are
digsconnected from the other, and contact-
springs constituting the terminals of a sepa-
rate cireuit pressing at all times upon the flat
condueting-surfaces of the movable piece irre-
speetive of the position ol the said movable
piece, for the purposcs specificd.

4. In a switch or circuit changer, the com-
bination of two pairs of contact - springs
mounted upon acommon hase,the two springs
of each pair forming or adapted to form loop
or branch cireuit terminals, a movable piece
consisting of two curved eonducting surfaces
mounted apon the sides of a similarly con-
formed non - condueling partition and me-
chauically united thereby, the said movable
piece being hung upon pivots or journals in
standards placed intermediately between the
pairs of contact-springs, which standards also
constitute eirenit-terminals, and adapted to be
gswungin citherdireetion,andthercupon tocon-
neet its two condueting-surfaces with the two
springs of the pair in sueh direction and to
disconneet them from the other pair, and con-
tact-springs permancntly in eleetrical nnion
with the supporting - standards of the said
movable pieee and bearing with frictional con-
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tact upon the two conducting-surfaces théreof, to this specification,in the presence of two sub-
as described, irrespective of the position of | scribing witnesses, this 9th day of February, 1o
said surfaces, whereby the loops or branches | 1857,

terminating in the paired springs may be con- r

5 nected witﬁ or disconnected fr?)m the circuit CHARLES W. McDANIEL.
represented by the movable piece, substan- ‘Witnesses:
tially as described. RoDNEY FERGUSON, -

Intestimony whereof I have signed nmy name . D. CRANDALL.




