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To all whom it may concern.

Be it known that I, Hexry K. SanpELL,
a citizen of the United States, residing at
Chicago, in the county of Cook and State

Improvement  in Automatic Reversing-
Switches, of which the following is a speci-

- fication. :

My invention relates to certain new and
useful improvements in reversing switches
designed to be actuated automatically.
More particularly, my present invention 1is

~designed for use in connection with music-
- sheet feeders, to accomplish the automatic

reversal of the driving motor of such a de-

The invention will be fully “understood
from the following detailed description of
a specific embodiment thereof, taken in con-

nection with the accompanying drawings, in

which :—
Figure 1 is a plan view of my improved

switch; Fig. 2 i1s a side elevation thereof

with two of the brushes removed to the right
of the line 2 in Fig. 1; Fig. 3 is a section
on the line 3 of Fig. 1; Fig. 4 is a section
on the line 4 of Fig. 1, and Fig. 5 is a dia-

grammatic view showing the electrical con-

nections of the switch as the latter is ap-
plied to the control of the music-sheet driv-

ment.

Referring more particularly to the me-
chanical construction of the device as illus-
trated in Figs. 1 to 4, there is shown a base-

plate 12 carrying a pair of alined solenoid

coils 6 and 7 through which passes a sole-
noid core 8 mounted upon the non-magnetic
conductor rod 9 which extends from end to
end and through the bores of the two sole-
noids, thig bar being adapted to travel hori-
zontally in slide-bearings 10, 11, at the outer
ends of the two coils. An intermediate bear-
ing 13 may be used for supporting the core
8 between the opposed faces of the coils.

~ That end of the rod 9 which projects be-

yond the coil 7 carries a switch-bar 14 of
rectangular cross-section and having an in-
sulating block 15 let into a notch or. recess
extending inwardly from its upper face.
In the center of the block 15 there 1s mount-

_ed a conductor button 16 from which a con-

ductor pin 17 extends upwardly to travel

_in a slot in the overhanging arm of a bracket
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Original application filed December 22, 1914, Serial No. 877,846. Divided and this application filed Septem-
C ber 12, 1918, - Serial No. 119,657, ) '

18 mounted on the base 12. To insure elec-
trical connections between the pin 17 and
the bracket 18, a flexible conductor 19 may

“be employed.
of Tllnois, have invented a new and useful

On either face of the switch-bar 14 the
base 12 carries a brush-supporting bracket

- 20, the two brackets being offset from one

another longitudinally of the switch, as
shown in Fig. 1. Fach of the brackets 20

- carries two brush holders in which are

mounted spring-held brushes designated 21,
22, 23 and 24. The mechanical construc-
tion is completed by a handle 25 which may

“be attached to the outer end of the rod 9

beyond the switch-bar 14, .
In Fig. 5, T have illustrated my auto-
matic reversing switch forming a part of
the motor control of a music-sheet feed-
ing-motor of the type shown and described
in my co-pending application, Serial No.

877,846, filed December 22, 1914, of which

application the present application is a divi-
sion. :

_ The electrical connections comprise the
line-circuit wires 30 and 81, the motor desig-
nated as a whole by 32, and the contact de-
vices interposed between these elements. In
the particular example chosen, the contact
devices comprise a.metallic cylinder 83 in

- operative relation with which there are ar-
ing-motor in a mechanical musical instru--

ranged brushes 34 which contact with the

cylinder under certain predetermined con-
(ditions, as for example, through the perfora-

tions of a music-roll or music-sheet.

A second _contact device is shown as an
arm 35 carrying a pivoted contact finger
36 which, upon a certain predetermined mo-
tion of the arm, is designed to snap off of

an abutment 37 to engage a contact screw 88.
The line-wire 30 is connected to the sole--

noid or plunger rod 9, while the line-wire 31
is grounded to the roller 83, and beyond the
latter is connected to one brush of the mo-
tor 82, the other brush of the motor being
connected with the bracket 18 and through
the latter with the contact button 16 of the
switch-bar. The two contact devices throngh
which the operation of the reverse switch
and by the latter the direction of rotation of
the motor is controlled, are each interposed
in shunt circuits, the contact 36, 38 being
interposed in a shunt 39 extending between
the line-wire 31 and the brush 23 and in-
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tact 33, 34, is interposed in a shunt 40 ex-
tending between the line-wire 31 and the
brush 22 and-ineluding the solenoid ceil -7.
The fields of the motor 82 which, ag will
5 later appear, are illustrated .as _series fields,
are interposed between the brushes 21, 24."
_ Assuming that the motor is turning and
-the line-eireuit-is closed, the shunt cireuit 40
being open between the hrush .34 connected
10 therewith and the arm'83, it will be seen: that
the motor will receive current.through the
line .31, bracket -18, .contact .16, brush 21,
‘thence through ,the.fields .to -the brush 24
-and (through’the contact of the latter with
15 the switch-bar 14 to the line-wire:30. Al-
though. the contacts.36, 38, are in engage-
‘ment, the shunt 39 will be,open by reason
-of the fact,that. the: brush.23 which ;forms
one, terminal thereof rests upon the insulat-
20 ;ing.block 15. It having been assumed-that
.the contact of the, shunt 40 was open. at 33,
-34,.it will, therefore.be seen that neither. of
the solenoid: coils.6 nor 7 will he.energized.
Agsuming that; at.some time during. the oper-
25 ation of the motor in, the.direction and under
the conditions’ last described, and before. it
1s designed,to have. the. motor-reversed, the

shunt 39 is.opened between the contacts, 36, -

38. It will be noted that,this opening of the
30 shunt 39 at,the point mentioned will haveno
-effect upon the system, .the shunt,being al-
iready. open at 23. It is therefore immate-
rial at:what time the arm"35 be actuated,
so long as it is moved before the antomatic
35 reversal is,to take place. :
-When such aytomatic reversal is to take
place the shunt eircuit 40 -will be closed .be-
‘tween the contacts 83, 34, and .the full line
Yoltage.will therehy.become effective to ener-
40 .gize the solepoid coil 7. By the action o
‘the latter, the core.8 will \be drawn down-
ardly as viewed in -Fig. .5, the magnetic
.power of the coil 7 being so great as to draw
.out-the solenoid witha quick movement suffi-
45 clent to.throw.the latter to its extreme posi-

tion. By this movement of the solenoid .

plunger the switeh:bar 15 will be corre-

spondingly shifted dosrnwardly as viewed in

Fig. 5 until the brush 22 bears upon the in-
50 sulating block15. By .the movement of the
switchsbar ;therefore ;the energizing circuit
of the solenoid.7 is automatically opened,: the

_clent.inertia to carry ;them :to the. extreme
56 Oben .position .after the ciréuit of the coil
‘hasbeenbroken. By this samé movement, of

the switch bar 14:the brush 24 will-be. caused -

‘to contact with:the:button 16, while:the:brush
23 .will ride onto the surface of :the switch-
60 bar.and make eontact through the:latteriwith
:the:brish 21. By this rearrangement.of the
connections the field 'of the “motor 32 be-
comes’ energized in -the opposite sense to
cause the automatic reversdl of ‘the motor.
45 ‘The.shunt.circuit 39 is now. closed between
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the brushes 21, 23, being 6pen only at the
contact 36, 38, so that when the latter is en-
_gaged the selenoid coil-6 will-be energized to
“throw the switch-bar back into the position
.shown in the drawing, the shunt 89 being
“automatically “opened between the ‘brushes
21, 23, by this shifting movement. )

" Briefly, therefore, the electrical system
.comprises a service line having a motor
therein, one winding of which is” connected
through a reversing switch, and a pair of
shunt circuits each .energizing .a solenoid
coil for the .operation of the :reversing
.switch, each :solenoid being contrellable by
- asseparafe.reversing eontact and the switch
-in¢luding connections:hy which the solenoid
circuits ;themselves are alternately .opened
-and.closed by the reversing movement. -In
addition to its function as a means for re-
“versing themotor, therefore, the ;reversing g5
- switeh acts as.a selector to cut out, one,of:its
. oWn energizing circuits and.to close its other
‘energizing circuit. -Although,:there is nor-
-mally :no - current - used: by:-the switeh-con-
‘trolling :mechanism,: the.latter is -alwaysiin 90
:readiness to operate. by the éngagement.of
the reversing contacts. B

»While . in  the -foregoing .specification I
~have .described -in  considerable detail one
specific.embodiment of my reversing switch,
.and specific means for actuating’ the revers-
ing contacts which energize the-switch, it
“1s to-be.understood. that ‘this description’and
the drawing accompanying the same is illus-
“trative only and for:.the purpose of making 100
“clear the-nature and objects: of:the:invention
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and that I do not regard.the invention :as

Jimited to :the specific :construetion  shown
-or.described, nor to any ifeature:thereof, ex-
cept in.so far as such limitations are in-
cluded :within sthe terms ‘of .thé’ following
claims:in which it is my :intention.to. claim
all novelty inherent in my invention as
:broadly as is'permissible inview. of the prior
art. : L :
What T claim as new ‘and.desire to secure
by Letters Patent, is:— B
1A reverse switch comprising a ‘base-

105

110

»-bloek, a pair of alining solenoid coils mount-

ed on thebase-block, an electrically conduct- 115
ng solenoid core movable ;within -the said

Solenor ] | ; -colls,-one end of said core being connected
solenoid.and its eonnecting parts having suffi- -

with -one pole of a source of ‘current, a
switeh+bar.connected with the said core-and
reciptocable thereby, contact brushes -car- 120
ried by said base -and ‘bearing -constantly
against the said- switch-bar, -connections be-

“tween some of said contact:brushes and said

-solenoid coils on oneside-of the latter -and
:between the.other pole-and solenoids-on the
opposite :side. LT T e
2. A reverse switch .comprising a ‘hase-
‘block,.a pair.of alined solénoid- coils mount-
-ed -on ‘the -base-block, -an electrically -con-
ducting solenoid core movable withinthe said 180

125
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coils, one end of said core being connected
with one pole of a source of current, a con-
ducting switch-bar connected with said core
and reciprocable thereby, contact ‘brushes
carried by said base and bearing against
said switch-bar, connections between some
of said contact brushes and said solenoid
coils on ‘one side of the latter, and between
the other pole and the opposite side of the
solenoids, and means for interrupting said
last named connections at predetermined
times. 7 :

3. A reverse switch comprising a base-
block, a pair of alined solenoid coils mount-
ed on the base-block, an electrically con-
ducting solenoid core movable within the

8

said coils, one end of said core being con-
nected with one pole of a source of cur-
rent, a conducting switch-bar connected with
said core and reciprocable thereby, contact
brushes carried by said base and bearing
against said switch-bar, connections be-
tween some of said contact brushes and said
solenoid coils on one side of the latter and
between the other pole and the opposite side
of the solenoids, means for interrupting said
last named connections at predetermined
times, and contact devices actuated by move-
ment of the switch bar for reversing the po-
larity of a line to be controlled.

HENRY K. SANDELL.

Copies of thiﬁ patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
“Washington, D. C.”
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