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i To all ’u’-hom it may concern: 
Be it known that I, JAY A. HEIDBRINik, a 

citizen of the United States, residing at Miln 
neapolis, in the county of Hennepin and 
State of Minnesota, have invented certain 
new and useful Improvements in Electri 
cally-Operated Surgical Bone-Cutting De 
vices, of which the following is a specifica 
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bone without producing fine particles. 

35 

of the body. 

My invention relates to electrically oper 
ated surgical bone-cutting devices, and an 
object is to provide a device in which an 
electric current is employed to cause a rapid 
succession of blows to be delivered upon a 
cutting tool which is in engagement with. 
the bone which is being operated upon. My 
device may be employed in performing sur 
gical operations upon bones in various parts 

A particular instance where 
it may be employed to advantage is in oral 
Surgery in cases of impacted teeth. Hereto 
fore in treating such cases it has been cus 
tomary to dirill into the jawbone with a drill 
of the kind used by dentists. Such practice 
is open to the objections that fine particles 
which are drilled out get into the tissues and 
this is apt to have injurious results particul 
larly if the bone is diseased. An object of 
my invention is to eliminate this objection 
by providing a cutter which cuts into the 
The full objects and advantages of my 

invention will appear in connection with the 
detailed description, and the novel features 
embodied in my inventive idea will be par 
ticularly pointed out in the claims. 

In the accompanying drawings which il 
lustrate an application of my invention, Fig. 
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1 is a side elevational view of my device. 
Fig. 2 is a view mostly in central longitu 
dinal section. Fig. 3 is a view similar to 
Fig. 2 but showing the device operated to 
bring the parts into a different position. 
Fig. 4 is a view in cross-section on the line 
4- 4 of Fig. 3. Fig. 5 is a view in cross 
section on the line 5-5 of Fig. 3. Fig. 6 is 
a view in cross section on the line 6- 6 of 
Fig. 3. Fig. 7 is a view in cross-section on the line if f of Fig. 3. - 

Referring to the construction shown in 
the drawings, the numeral 10 designates a 
cylindrical member which, at its rear. end, 
is provided with external screw-threads for 

55 
receiving a cap 12. Mounted within the 
cylindrical member 10 is a solenoid 14 the 
coils of which are formed by a wire 16 

which extends through a hole in the p 
oted contact member 20, the stem having 

1921. Serial No. 463,422. 

which comes in through an opening in the 
cap 12. After forming the coils of the sole 
noid, the end portion 18 of this wire is se 
culed to a contact member 20 pivoted on a 
Screw 22 screwed into a piece of insulating 
material 24 secured inside of the cylinder. 
A spring washer 26 placed between the head 
of the screw and the shank of the pivoted 
contact member holds this member fric 
tionally. This contact member normally 
engages a fixed contact thember 28 mounted 
On a piece of insulating material 30 secured 
to a sleeve 31. A return wire 32 is connected 
to the fixed contact member. Ti The core of 
the solenoid consists of a steel rod 34, the 
Fear portion of which is surrounded by a 
coiled spring 36 placed between the rear end 
of the solenoid and an enlargement 38 car 
ried by the rod. The extreme rear portion 
of the rod consists. of a reduced stem 40 plv 

limiting shoulders 42 and 44. To the for 
Ward end of the steel rod 34 is secured a 
brass rod 46, the forward end of which is 
enlarged into a head 48 which is slidable 
within a sleeve 50 fitting within the cylin 
der 10 and lying between the front end of 
the solenoid and a shoulder formed by cy 
lindrical section 52 threaded into the for 
Ward end of the cylinder 10. Threaded 
upon the section 52 is a member 54 which 
has a bore for slidably receiving the reduced 
portion 56 of a holder for holding a chisel 
or cutting tool 58. The forward end of 
the tool holder is threaded for receiving an 
adjustable stop-ring 60. The rear portion 
of the tool holder has an enlarged portion 
62 which forms a stop-shoulder 64 for en 
gagement with the reduced portion of the 
member 54. The tool holder at the rear of 
the enlarged portion 62 has a still further 
enlarged portion 65 which has a sliding 
fit in the section 52. A pin 66 secured at its 
ends to the sleeve 50 extends through a slot 
in the head 48. This pin is engaged by the 
lear ends of a pair of springs 68, the for 
ward ends of which are fastened in lugs 70 
carried by the member 65. The springs 68 
normally hold the tool 58 forwardly as 
shown in Fig. 2 but when it is pressed 
against a bone the tool is pushed back 
slightly as shown in Fig. 3 so that it may be 
operated by forward movement of the head. 
48. 
The operation and advantages of my in 
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vention will be readily understood from the 

the tool. 

foregoing description. The tool 58 is 
pressed against the bone which is to be oper 
ated upon and this causes the tool and the 
enlarged portion 65 to be slightly retracted 
as shown in Fig. 3. The solenoid core is 
normally held rearward by the spring 36 as 
shown in Fig. 3. When current is turned 
on its passage through the coils of the sole 
noid causes the steel rod 34 to be quickly 
drawn forwardly and the head 48 is caused 
to strike a blow on the enlarged portion 65 
of the tool holder which is transmitted to 

The stem 40 slides through the 
pivoted member 20 until the shoulder 44 en 
gages and pulls this member forwardly and - 
breaks its contact with the fixed member - 
28. This causes the solenoid to be de-ener 
gized and the spring 36 quickly retracts the 
core so that the shoulder 42 causes the 
member 20 to again engage the member 28 
and complete the circuit. This operation 
causes a rapid succession of blows to be de 
livered upon the cutting tool. In this man 
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ner, the bone is subjected to a cutting oper 
ation which is speedily accomplished with 
out the formation of fine particles which 
are produced when a drill or saw is em 
ployed. The movement of the member 62. 
and of the cutting tool may be regulated by 
adjusting the stop ring 60 and also by screw 
ing the section 52 in or out. 

It is obvious that since the tool holder is 
backed up resiliently, the force of the blow 
delivered thereon by the hammer is deter 
mined by the degree of pressure with which 
the tool is pressed against the bone. 
I claim: - 
1. An electrically operated bone-cutting 

device comprising a holder for a cutting 
tool, a tubular member in which said holder 
is slidably mounted, a solenoid mounted in 
said tubulal member, a core for said sole 
noid, means for retracting said core in rear 
ward direction when said solenoid is de 
energized, a pivoted contact member insu 
latively. mounted in said tubular member, 
a fixed contact member insulatively mounted 
in said tubular member and which is en 
gaged by said pivoted contact member when 
the latter is in rearward position whereby 
a circuit is completed through the coils of 

55 

(50 

said solenoid, means for operating said 
pivoted contact member to cause the circuit 
to be broken when said core reaches its for 
ward position and to cause the circuit to be 
completed when said core is retracted, and 
a hammer carried by the forward portion 
of said core for delivering a succession of 
blows upon said tool holder. 

2. An electrically operated bone-cutting 
device comprising a holder for a cutting 

1,543,847 

tool, a tubular member in which said holder 
is adapted to have a limited sliding move 
ment, resilient means which normally urges 
said holder forwardly with relation to said 
tubular member and which permits said 
holder to be pushed rearwardly when it is 
pressed against the bone to be cut, a solenoid 
mounted in said tubular member, a steel rod 
constituting a core for said solenoid, means 
for retracting said core in rearward direc 
tion when said solenoid is de-energized, a 
pivoted contact member insulatively mount 
ed in said tubular member, a fixed contact 
member insulatively mounted in said tubu 
lar member and which is engaged by said 
pivoted contact member when the latter is 
in rearward position whereby a circuit is 
completed through the coils of said solenoid, 
means for operating said pivoted contact 
member to cause the circuit to be broken 
when said core reaches its forward posi 
tion and to cause the circuit to be completed 
when said core is retracted, and a hammer 
carried by the forward portion of said core 
for delivering a succession of blows upon 
said tool holder. 

3. An electrically operated bone-cutting 
device comprising a holder for a cutting 
tool, a tubular member which receives an 
enlarged portion of said holder, a head se 
cured to the forward end of said tubular 
member and having a bore through which 
a reduced portion of said holder extends 
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slidably, a stop on the forward end of said 
holder which by engagement with said head 
limits rearward movement of said holder, a 
solenoid mounted in said tubular member, a 
steel rod constituting a core for said sole 
noid, a coiled spring interposed between the 
rear of said solenoid and an enlargement. 
on the rearward portion of said rod, a stem 
having limiting shoulders and extending 
from the rearward portion of said rod, a 
pivoted contact member insulatively mount 
ed in said tubular member, said stem ex 
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tending through a hole in said member, a 
fixed contact member insulatively mounted 
in said tubular member and which is en 
gaged by said pivoted contact member when 
the latter is in rearward position whereby 
a circuit is completed through the coils of 
said solenoid, a brass rod secured to the for 
ward end of said steel rod, a hammer on the 
forward end of said brass rod for delivering 
a succession of blows on said tool holder, a 
fixed pin extending through a slot in said 
hammer head, and resilient means inter 
posed between said pin and the rear of said 
tool holder. 
In testimony whereof I hereunto affix my 

fisignature. - ... 

JAY A. HEIDBRINK. 
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