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UNITED STATES PATENT OFFICE. 

EMIL SCHREIER AND HERMANN DUMLER, OF VIENNA, AUSTRIA-HUNGARY. 

SWITCH FOR ELECTROMOTORS FOR DRWING DENTAL APPARATUS, 

SPECIFICATION forming part of Letters Patent No. 701,627, dated June 3, 1902. 
Application filed January 10, 1902, Serial No, 89,221 (No model.) 

To att, Luhon, it Tay concerto: 
Be it known that we, EMIL SCHREIER and 

HERMANN DüMLER, subjects of the Emperor 
of Austria-Hungary, residing at Vienna, in 

5 the Province of Lower Austria, in the Empire 
of Austria-Hungary, have invented certain 
new and useful Improvements in Switches for 
Electromotors for Driving Dental Apparatus; 
and we do hereby declare the following to be 

Io a full, clear, and exact description of the in 
Vention, such as will enable others skilled in 
the art to which it appertains to make and use 
the same, reference being had to the accom 

4. panying drawings, and to letters and figures 
I5 of reference marked thereon, which form a 

part of this specification. 
Our invention relates to those kinds of 

Switches that are operated at a distance by a 
push-button or contact-switch affixed to a 

2O portable apparatus, such as the handle of a 
dental drill. 
This invention includes an electrical con 

nection made on the handle of a portable tool 
operated by an electric motor, a switch actu 

25 ated by said connection in such a manner that 
said motor may be started, stopped, or re 
versed, as the operator may desire. 
The invention also includes the novel con 

bination, in such a mechanism, of a Solenoid 
go connected in series with a suitable push 

switch and an electric circuit, an armature 
fastened to one arm of a pivoted lever, the 
other arm engaging one end of a vertical shaft, 
and a cross-arm provided with switch-blades 

35 fastened to the other end of said shaft, cams 
with slots surrounding said shaft and adapted 
to guide a cross-pin forming part of the afore 
mentioned shaft in such a manner that it may 
rotate. 
The invention furthermore includes the 

novel application of an auxiliary switch acted 
upon by the aforementioned shaft, a tube fas 
tened to the lever of this switch and contain 
ing mercury, also a novel combination of 

45 electrical connections, all of which will here 
inafter be more fully described, and pointed 
out in the claims. 
The objects of our invention are to provide 

an apparatus in which a portable tool driven 
5o by an electric motor is started or stopped by 

a push-switch suitably affixed to the handle 
of said tool, to provide means by which the 

electrical connections in a switch may be 
changed at will by opening or closing an aux 
iliary circuit, to provide an electrical-driven 
tool in which said tool may be stopped or re 
versed instantly without mechanical brake 
and without any movement of the operator 
except by the hand holding the tool, thus 
providing a portable tool by means of which 
better and more difficult work may be accom 
plished in less time and in a safer and more 
efficient way. We attain these objects by 
the apparatus illustrated in the accompany 
ing drawings, in which 

Figure I is a vertical section on line II of 
Fig. 2. Fig. 2 is a plan view of switch. Fig. 
3 shows the development of a cylindrical cam. 
Fig. 4 and Fig. 5 are vertical sections on lines 
IV IV and V V of Fig. 2. Fig. 6 illustrates 
the general arrangement of our invention, 
showing a motor driving a dental drill; also, 
the electrical connections between the motor 
and switch and connections between the port 
able tool and switch. 

Referring to Fig. 6, B indicates a portable 
apparatus, the handle C, containing a mandrel 
connected to a flexible shaft in one end and 
provided with means to receive a suitable 
tool-such as a drill or emery. Wheel, &c.-in 
the other end. The handle C is also provided 
with a push-button or spring-contact switch, 
by means of which the electric circuit c may 
be opened or closed, thus operating a switch 
hereinafter described. The electric circuit c 
is either connected to a separate source of 
current or to the main line that operates the 
motor by means of a plug cut-oute, as shown 
in Fig. 6. 
The electric motor may be of any type and 

has terminal connections 1', 2',3', and 4 to 
the armature 2 and fields 1. The shaft of 
armature 2 is provided with means to con 
nect with the flexible-shaft-driving mandrel 
heretofore referred to. 

In the Switch mechanism, Fig. 1 and Fig. 2, 
(ld are solenoids connected in circuit c, here 
tofore referred to, and act upon armature f. 
Lever ig is pivoted ath. The shorter arm gy 
is fastened to amature f, and the other arm 
i is adjusted to engage a vertical shafti. The 
arm i is provided with a slot in which the 
pointed end of shafti rests and the object of 
which will heroinafter be explained. The 
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vertical shaft j is on its upper end provided 
with a cross-arm lic, which in turn holds the 
V-shaped switch-knives or contact-points ll 
insulated from each other. Under said cross 
arm l; a cross-pin a' is fixed and the object of 
which is to engage an auxiliary switch mech 
anism, hereinafter described. At a desired 
distance under the pin a shaft islides through 
tOp plate , which forms a guide. A second 
Cross-pin ) and a part of shaft fact on a sta 
tionary cam g. Cam (1 is built up of two cy 
lindrical pieces surrounding shafti, bolted 
at a Suitable distance from each other and to 
the frame of switch. Both parts of cam () 
have in this case four teeth. The lower part 
has, furthermore, four slots for cross-pin p to 
rest in. It will be observed that as cross-pin 
1) engages the cam on both sides of shaft 
those parts opposite each other must be sym 
metrical. When a pin on one side only of 
the shaft is used, this is not necessary. 
The auxiliary switch heretofore referred to 

Consists, mainly, of two U-shaped contact 
points at, mounted on a lever t, pivoted at l'. 
Said lever i is provided with a closed tube 
Containing some mercury and the object of 
wihich is to retain by the shifting weight of 
the mercury a given position. Plate at is 
fixed to lever t, as shown in Figs 4 and 5, and 
is bent up to form a projection it in one end 
and a projection at', with hook v, in the other 
end. This plate forms a cam - Surface for 
either end of cross-pin a to act upon. The 
base of the switch on which this mechanism 
is mounted contains six binding-posts 1, 2, 3, 
and 4, corresponding and connected to the 
terminals of the motor, and c' c, connecting 
circuit C with Solenoid d. Top plate n, here 
tofore referred to,is practically a switchboard. 
Cups are secured to top plate 7 in pairs, as 
shown in Fig. 5, and contain mercury. Each 
pair may be connected electrically by lower 
ing U-shaped contact-points into the same. 
To use this apparatus, the operator closes 
circuit c, which may be done by depressing a 
push-SWitch b with the thumb or one of the 
fingers of the hand holding portable tool B. 
When the push-Switch b is released, the cir 
Cluit is opened again, and, as will be seen, at 
each opening and closing of said circuit can 
Operation is automatically performed in 
Switch S. 
To make clear the operation of Switch S, let 

ls assume cross-arm l; placed in an “off’ po 
sition, (denoted by linels', Fig. 2, and the sec 
tion of Fig.1.) Contact-points l make no elec 
trical connection here, holes O c in top plate 
having for an object to give points l clear 

ance, to permit shaft i to bear into slot of arm 
l, cross-pin a to bear upon plate it, and cross 
pin p into slot of camg. When the operator 
closes the circuit at U, the solenoid d attracts 
armature?, giving arm a radial motion about 
pivot h and raising shafti. The object of 
slot in arm is here evident. In transform 
ing the radial motion into the straight-line 
motion the end of shaft islides along the slot, 

j by virtue of its weightfalls back. 

to 33? 

Shafti when raised allows cross-pin p to en 
gage the upper tooth of calm (1, thus twisting 
the shaft in the direction indicated by arrow, 
and when the operator now opens the circuit 
at U solenoid d releases armature?, and shaft 

This per 
mits cross-pin p to engage the tooth of lower 
part of can (), which imparts another twist to 
shafti. As stated, shafti falls back by graV 
ity. It is evident, however, that a spring or 
other means may be employed to impart this 
motion. In Fig. 3 the dotted lines indicate 
the evolution of pin p. It will here be seen 
that two teeth are twice as wide as the other 
two, showing that the angle through which 
cross-arm IK moves depends on the distance be 
tween the slots, in this case sixty degrees and 
one hundred and twenty degrees. Cross-arm lic 
has therefore moved through an angle of sixty 
degrees and is now in the position as ShoWill 
in Fig. 2 and Fig. 6. Pin X in its downward 
motion with shafti bends aside hook U', which 
by virtue of its shape allows pin X to pass 
down without disturbing the switch, but not 
up. The auxiliary circuit is now open, but the 
main circuit is closed. Wire (3 connects electric 
current to binding-post, 2 and mercury-cup 11. 
The current travel'ses contact-point l into 
mercury-cup 12, then to binding-post 3, along 
the wire 7 to binding-post 3 on motor, then 
into the armature and back to switch S 
through binding-post 4", wire 8, and binding 
post 4, connected to mercury-cup 10. IIere 
the current again passes a contact-point, l, 
connecting with mercury-cup 9 and return 
ing to fields of motor through binding-post 1, 
wire 5, and binding-post 1, and as binding 
post 2' is connected to the other pole of fields 
main electric line the circuit is complete and 
the motor is driven. 
To instantly stop or reverse the motor, cir 

cuit is closed and the mechanism goes through 
the same motion as previously explained, with 
this exception: Pin Xengages hook at, which 
closes the auxiliary Switch. This reverses 
the current in the armature, but not in the 
fields. The current now passes from wire 6 
to binding-post 2, then to mercury-cup 16, 
over contact-point it into cup 15, then to bind 
ing-post 4, along wire S to binding-post 4'', 
into armature 2, through binding-post 3', wire 
7, back to switch S, and to binding-post 3, 
connected to mercury-cup 14. Here again it 
passes contact-point at into mercury-cup 13, 
back through fields into main line, as hereto 
fore described. This all takes place while 
circuit c is closed the second time, and i? kept 
closed the notor will run in the reverse direc 
tion. If only closed for an instant, the cen 
trifugal force of armature is checked, and be 
fore reversing the motion of the armature 2, 
Circuit C is opened again, allowing cross-arm 
l, to Swing to the off position and permitting 
CFOSS-pin a to act on it:", thus opening auxil 
iary SWitch, which has for a short time re 
versed the direction of the current through 
the almature 2, thus acting as an electric 

7 O 

75 

9 O 

95 

OC 

O 

II5 

I 25 

  



o 

T 5 

2 C. 

25 

35 

40 

45 

o,627 

brake. The parts of the mechanisms may be 
altered. Additional contact-points may be 
used with rheostat connections. The auxil 
iary-switch contact-points may be put. On a 
cross-arm (, all of which we include in the 
scope of our invention. 
Having described our invention, what we 

claim is 
1. The combination with a tool and an elec 

tric motor for operating it, of an electric switch 
controlling the direction of the current in the 
motor - circuit, an auxiliary electric circuit 
and one or more solenoids connected thereWith 
for operating said switch, and a push-button 
on the handle of the tool for opening and clos 
ing the auxiliary circuit, substantially as and 
for the purpose specified. 

2. The combination with a tool and an elec 
tric motor for operating it, of an electric switch 
for controlling the motor-circuit, an auxiliary 
circuit including one or more solenoids for 
operating said Switch, and a spring-contact 
carried by the handle of the tool for opening 
and closing said auxiliary circuit, substan 
tially as and for the purpose specified. 

3. The combination with a tool and an elec 
tric motor for operating it, of an electric switch 
for controlling the motor-circuit, an auxiliary 
circuit including one or more solenoids for 
operating the Switch, a spring-contact carried 
by handle of the tool, and means actuated by 
the switch for stopping starting and revers 
ing the motor, substantially as and for the 
purpose Specified. 

4. The combination with a tool and an elec 
tric motor for actuating it of a switch S coln 
prising cams q surrounding switch-shaft and 
adapted to guide the cross-pin forming part 
of said shaft in Such a manner that it may 
rotate and otherwise control its movements, 
substantially as described. 

5. The combination with a tool and an elec 
tric motor for actuating it of switch S with 
solenoids d adapted to impart a pivot motion 
to arm and the means to transform this into 
a vertical as well as revolving motion of 
shafti. 

6. The combination with a tool and an elec 
tric motor for actuating it of solenoids to im 

3 

part the operating movements in a Switch S 
and a cam surrounding a shaft with a cross 
pin to control and guide such movements, 
substantially as described. 

7. The combination with a tool and an elec 
tric motor for actuating it, of solenoids to im 
part a part of the operating movement and a 
spring or the action of gravity to impart the 
other part of the operating movement in a 
switch S, a cam surrounding a shaft with a 
cross-pin to control and guide such move 
ments, substantially as described. 

S. The combination with a tool and an elec 
tric motor for actuating it of solenoids to im 
part the operating movements in a switch S, 
a pivot-lever with a slot or notch in Which 
the point or end of a shaft rests one or a num 
ber of cross-pins or pins a part of said shaft 
one or a number of cams surrounding, guid 
ing and controlling the movements of Said 
shaft. 

9. The combination with a tool and an elec 
tric motor for actuating it of Solenoids to in 
part the operating movements in a switch S, 
a pivot-lever with a slot or notch in which 
the point or end of a shaft rests, a number of 
cross-pins or pins a part of Said shaft and ar 
ranged so as to guide and control the move 
ment of shaft by means of a cam and to Con 
trol the opening and closing of an auxiliary 
switch, substantially as described. 

10. The combination with a tool and an elec 
tric motor for actuating it of Solenoids to im 
part the operating movements in a Switch. S 
an auxiliary switch comprising a Switch-le 
ver, a tube fastened to the lever and contain 
ing mercury, a plate v on this lever with pro 
jecting arms adapted to engage With a CrOSS 
pin or pin a part of main switch-shaft, Sub 
stantially as described. 

In testimony that we claim the foregoing as 
our invention we have signed our names in 
presence of two subscribing witnesses. 

EMIL SCHREIER. 
IERMANN DUMLER. 

Witnesses: 
JOSEF RijBARCK, 
ALVESTO S. IOGUE. 

So 
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