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To all whom it may concern: 
Be it known that I, FoREST H. HARTZELL, 

citizen of the United States, residing at Day 
ton, in the county of Montgomery and State 
of Ohio, have invented certain new and use: 
ful Improvements in Electric Switches, of 
which the following is a specification. 
My invention relates to electric switches 

and more particularly to rotary switches of 
the knife blade type. 
The object of the invention is to simplify 

the construction as well as means and mode 
of operation of such devices whereby they 
will not only be cheapened in construction 
but will be more efficient in use, positive in 
operation, easily operated, adapted to insure 
perfect electrical contact and unlikely to get 
out of repair. 
A further object of the invention is to 

provide an efficient and economical form of reversing switch, particularly adapted for 
use in conjunction with toy motors or other 
electrical toy apparatus but which may be 
applied to other practical uses. 
With the above primary and other in 

cidental objects in view as will more fully 
appear in the specification, the invention 
consists of features of construction, the parts 
and combinations thereof and the mode of 
operation or their equivalents as herein 
after described and set forth in the claims. 

Referring to the drawings Fig. 1 is a top 
plan view of the assembled switch forming 
the subject matter hereof. Fig. 2 is a bot 
tom plan view thereof. Fig. 3 is a verti 
cal sectional-view thereof. Fig. 4 is a de 
tailed side elevation of the contact fingers. 
Fig. 5 is a detail view of the component 
parts of the receiving contact. Fig. 6 is a 
detail perspective view of the operating 
handle or lever. Fig. 7 is a top plan view of 
a modification of the construction shown in 
Figs. 1 and 2. . 
Like parts are indicated by similar char 

acters of reference throughout the several 
views. 
In constructing the switch there is em 

ployed a fixed or stationary annular base or 
frame member 1, preferably of hard rubber, 
fiber or other non-conductive material. Lo 
cated within the annular frame member 1, 
and concentric therewith is a revoluble disc 
2. Secured to the upper face of the disc 2 
are the transverse bars 3 and 4 of conduc 
tive material, which upon the oscillation of 
the disc 2, are adapted to connect the con 

tacts 5,6,7 and 8, located upon the annular frame 1, into alternating pairs. 
The contacts 5, 6, 7 and 8 comprise a me- . 

tallic inverted Ushaped member 9 the pend 
ent legs 10 of which extend in notches or 
recesses 11, formed in the annular frame 1 Overlying the member 9 is a T shaped 
contact member, the arms 12 of which are 
curved or corrugated and the stem 13 of 
which is bent downward and projects with 
in a recess or opening 14 in the annular 
frame member 1. An attachment screw 15 
extends through holes 16 and 17 in the con 
tact members and engages in an opening 18 
in the frame member i. The pendent legs 
10 and 13 of the contact members by their engagement in the openings 11 and 14, pre 
vent the rotation of the contact members 
around the attachment screws 15 and main 
tain the alignment of the contact members 
One with the other and with the periphery 
of the disc 2. k 
As the disc 2 is rotated to and fro the pro 

jecting ends of the conductor bars 3 and 4 
which extend beyond the periphery of the 
disc and overhang the annular frame mem 
ber 1, are carried beneath the overhanging 
curve arms 12 and on to the contact nem 
ber 9. The arms 12 being somewhat resil 
ient, bear upon the interposed extremities of 
the bars 3 and 4 thereby insuring perfect 
electrical contact there with. Secured to the 
underside of the disc 2 is a cross arm or 
spider 19, the extremities of the arms of 
which extend beyond the periphery of the 
disc 2 and engage the under side of the an 
nular frame member 1. These arms are 
preferably slightly curved and are of resil 
ient material whereby they will exert a 
slight spring pressure or tension upon the 
disc 2 tending to drive the disc downward 
thereby drawing the extended arm of the 
contact bars 3 and 4 into close engagement 
with the contact 9. The extension of the 
cross arm or spider 19 engaging the other 
side of the frame member 1 and the exten 
sions of the contact bars 3 and 4 engaging 
the upper side of said frame member 1, pre 
vents the displacement of the disc 2 and 
serves to maintain the disc in a common 
plane with the frame member 1. Secured 
centrally to the disc 2 is an operating lever 
or handle 20 having a downward lug or 
finger 21, which extends through a suitable 
opening in the disc 2 and through a corre 
sponding perforation in one of the cross 
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arms or spider arms 19 as indicated at 22, 
Fig. 2. The cross arms or spider 19 and the 
operating handle or lever 20 are secured to 
the disc 2 by a common stud or rivet 23. 
By oscillating the handle of lever 20 to 
ward the right, in Fig. 1 as indicated by 
dotted lines the contacts are connected in 
pairs 5-6 and 7-3. Ipon Oscillating the 
disc 2 toward the left in Fig. 1 as indicated 
by dog and dash lines the contacts are con 
nected into pairs 5-8 and 8-7 thereby re 
versing the polarity of the motor 24. By 
adjusting the handie or ever 20 to a medial 
position as shown in solidines the circuit 
intermediate the battery and notoi is opened. 
In Fig. there is shown a modification of 

the construction heretofore described in 
which the base member 1 carries but two 
contacts 25 and 26 similar in construction to 
he contacts 5 to 8 ineretofore described. 
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These contacts 25 to 23 are oppositely dis 
posed upon frame membel i. Secured to the 
rotary disc 2 at diametrically opposite 
points are two arcuate contact, bars ol' blades 
27 and 28. The contacts 25 and 26 are posi 
tioned in the paths of the ai'cuate contacts 
27 and 28 to be engaged thereby as the disc 
2 is rotated. These contact blades 27 and 28 overhang the upper face of the annular 
rame member isvhile a spider or cross arm 
overhangs the other face of the annular 
member as before described and as shown in 
Fig. 2. -- art 

By osciliating the disc 2 in one direction 
the contact biade 2 enters between the men 
bers of he stationary contact 25 while the 
contact oiade 28 is entered between the mem 
pers of the stationary contact. 26. Upon the 
oscillation of the disc 2 in the opposite direc 
tion the relation of the contact, bladies and 
the fixed contacts is reversed. In Fig. the 
parts are shown in an intermediate or nell 
ral position. this connection the battery 
conductors are connected to the contact, 25 
and 26 while the motor conductors are con 
nected to the contact biades 2 and 28 or 
vice versa. While this form of device will 
be found suitable and desirable for some 
conditions of use it is less desirable for gen 
erai purposes than that shown at Fig. 1, due 
to the fact, that it necessarily involves two 
innovable conductors, namely those circuit 
connections which are connected directly to 
the contact biades 27 and 28. The operating 
handle or lever is formed and attached in 
the same manner as before described. 

The Switch thus formed will be found 
cheap, economical and efficient. 
From the above description it will be ap 

parent that there is thus provided a device 
of the character described possessing the 
particuliar features of advantage before 
enumerated as desirable but which obviously 
is susceptible of modification in its form, 
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proportion, detail construction or arrange 
ment of parts, without departing from prin 
ciple involved or sacrificing any of its ad vantages. 
While in order to comply with the statute 

the invention has been described in language 
more or less specific as to certain structural 
features, it is understood that the invention 
is not limited to any specific details, but that 
the means and construction herein described 
comprise, but one mode of putting the in 
vention into effect, and the invention is 
therefore claimed broadly in any of its pos 
sible forms or modifications within the scope of the appended claims, 

Having thus described my invention I claim:- 
i. In an electric switch, two flat plate like 

member's, of substantially equal thickness, 
one of which has an opening extending 
therethru in which the other member is lo 
cated for relative movement, a retaining fin 
ger carried by one of said members and over 
lapping the other member on one face of the 
device, and a contact finger carried by one 
Of the members and overlapping the other 
member on the opposite face of the device, 
and a contact with which the contact finger 
engages upon the relative movement of the 
said members. 

2. In an electric switch two relatively 
morable piate like members lying substan 
tially in a common plane, a spring arm car 
lied by one of said memberia overlap 
ping the other member upon one face of the 
device, and a contact finger carried by one 
of the members and overlapping the other 
member on the opposite face of the device, 
and a contact engaged by the contact finger 
upon relative movement of the members. 

3. in an electric switch, two piate like 
members of substantially equal thickness, 
one of Said members having a circular 
opening extending therethru, the other 
member being of circular contour to agree 
with said opening in which it is located, 
said members being capable of relative rev 
oluble movement, in relation one with the 
other, spring fingers carried by one of said 
members overiapping the other member on 
one face of the device and a contact finger 
carried iy one member and overlapping the 
other member on the opposite face of the 
device. 

4. in an electric Switch two relativel 
movable plate like members of substantial 
ly equal tihickness positioned for relative 
movement in a substantially common plane, 
coacting electrical contacts carried by the 
respective members and operatively engaged 
upon relative movement of the members, 
and resilient means for restraining the 
piate like members against relative move 
ment of the members, and resilient means 
for restraining the plate like members 
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against relative movement perpendicular to 
their planes. 

5. In an electric switch, two relatively 
movable contact supporting members, sub 
stantially T shaped contacts carried upon 
one of the members, the stem portion of 
which is bent laterally and embedded in the 
supporting member, the arms of which ex 
tend laterally from such embedded portion, 
substantially in the direction of the relative 
movement of the member, and a contact 
finger carried by the other member and 
movable into and out of engagement with 
the T shaped contact by the relative move 
ment of the supporting members. 

6. In an electric switch, two relatively 
movable supporting members, double con 
tacts carried by one of said members each. 
comprising a substantially U shaped con 
tact member the legs of which are embed ded in the supporting member and a sub 
stantially T shaped contact member super 
posed upon the U shaped member, the stem 
portion of the T shaped contact member be 
ing bent laterally and embedded in the sup 
porting member, and a contact finger car 
ried by the other supporting member adapt 
ed to be moved into and out of a position 

B 

intermediate the U shaped and T shaped 
contact members by the relative movement 
of said supporting members. 

7. An electric switch comprising a plate 
of insulating material having a circular 
opening therein, a second plate of insulat 
ing material located within the circular 
opening of the first mentioned plate said 
plates being relatively rotatable in a com 
mon plane, resilient fingers carried by one 
of said plates and extending beyond the 
periphery thereof, into overlapping rela 
tion with both faces of the other plate, 
whereby said overlapped plate will be lo 
cated intermediate the planes of said over 
lapping resilient fingers, and electrical con 
tacts carried by the overlapped plate, with 
which certain of the said resilient fingers 
make contact upon relative rotation of the 
plates. 
In testimony whereof, I have hereunto 
ity hand this 25th day of October A. D. 

6. 

FOREST. H. HARTZELL. 
Witnesses: 

HARRY F. NoLAN, 
GEO. STAUT. 
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