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This invention relates to an improved self-powered 
surgical tool or instrument which is exemplified herein as 
a self-contained battery powered surgical drill provided 
with manual crank means for driving the drill chuck in 
the event of stalling or failure of the power drive means. 
The device of the invention is a portable one not de 
pendent upon an external source of power. In the event 
that the driving motor should fail or stall, for example, 
as a result of the drill bit becoming stuck when drilling 
a bone, the drill bit may be manually turned to release 
it and may be manually driven to continue drilling. The 
frame or housing of the unit is sealed by seais so that it is 
Water-tight and can be sterilized as a whole by being put 
in a solution in an auto-clave. Its sealed construction 
provides resistance to high temperatures and high ambient 
pressures, and embodies means to render the same explo 
sion and fire proof in the presence of anesthetic gases. 
The invention as briefly described in the foregoing full 

fills a need for a tool or instrument having these particu 
lar characteristics, particularly by reason of the manual 
over-riding drive making it possible to release the bit in 
the event that it becomes bound in the hole and to man 
ually drive it in the event of stalling or failure of the 
power drive or otherwise. The manual override is in 
portant because the motor drive would be a considerable 
drag on the system if it had to be turned while driving 
with a manual crank. The invention fills the need as 
stated providing a tool or instrument adapted for general 
use or emergency use where sources of power might not 
be available. Its particular application as exemplified 
herein is in a surgical drill but it may also have other ap 
plications. 
The primary object of the invention is to fulfill the need 

as described above of a self-contained tool or instrument 
having the particular characteristics outlined. 
Another object of the invention is to provide a self 

contained tool or instrument as described having power 
drive means for driving the drill shaft including an over 
riding clutch driven by the power drive means and a 
manual crank whereby the drill shaft may be driven for 
rotating a bit without turning the power drive means. 
Another object is to provide a tool or instrument as in 

the foregoing in a housing of pistol grip type having a bat 
tery powered motor in the housing with trigger control of 
the battery drive. 
Another object is to provide a tool or instrument as in 

the foregoing wherein the drill shaft is provided with 
water-tight seals at the points where it extends through 
the walls of the housing. 
Another object is to provide a tool or instrument as in 

the foregoing provided with an attachment in the form 
of an adapter fitting constructed to attach to the frame 
in screw-threaded relationship, the adapted fitting having 
a rotatable shaft journailed in it arranged to have splined 
engagement with the drill shaft of the tool or instrument 
and having a chuck for engagement with a drill bit or 
other instrumentality. 

Further objects and additional advantages of the in 
vention will become apparent from the following detailed 
description and annexed drawings, wherein: 

FIG. 1 is a cross-sectional view of a preferred form of 
the invention; 

FIG. 2 is a sectional view taken along the line 2-2 of 
FIG. , and 
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FIG. 3 is a sectional view taken along the line 3-3 of 

FIG. I. 
Referring now more in detail to FIG. 1 of the drawings, 

numeral i0 designates the frame or housing of a pre 
ferred form of the instrument or tool shown by way of 
example as a Surgical drill. The housing is of pistol-grip 
configuration having a handle or grip 1 and a housing 
part 12 in which is journalled the drill shaft 15 and drive 
notor 16. The shaft 15 is journalled in bearings 18 and 
19 in the housing which are adjacent flanges 21 and 22, 
respectively, on the shaft. The bearing 19 is in a bore 
in the housing 10 and adjacent to it are discs 23 of ap 
propriate Sealing material so that the interior of the hous 
ing is sealed water-tight, the seals 23 being held by the 
threaded member 25 threaded into the bore in which the 
bearing 19 is disposed. 
The bearing 18 is in a bore in an extendnig boss 26 on 

the housing 0 which has an extending threaded nipple 27. 
The shaft 15 is similarly sealed adjacent the bearing 18 
by sealing members 28 held in by threaded member 30 
threaded into the bore in which bearing 18 is disposed. 

Numeral 31 designates generally an adapted member 
which is threaded onto the threaded nipple 27 and which 
will be described in detail presently. 
The motor 16 has a shaft 33 on which is a gear 34 

meshing with gear teeth 35 on an over-riding clutch 37 
on the shaft 5 adjacent an extended part 38 of the hous 
ing it). The clutch 37 is an over-riding clutch and may 
be any of various types known in the art. The clutch as 
shown is of a type having a cylindrical body 4 having in 
it a plurality of openings of increasing radial extent as 
designated at 42 in FIG. 3. Disposed in these openings 
between the cylindrical body part 4 and the shaft 15 
are cylindrical roller members 43 having pointed tapered 
ends held in suitable depressions formed in the member 
4. The clutch 37 may be held in position axially on the 
shaft 15 by collars 45 and 46 attached to the shaft by set 
screws as shown. In operation, the motor 16 may drive 
the clutch 37 in a clockwise direction looking at FIG. 3 
so that the body 41 moves in a clockwise direction. The 
result of this is that the roilers 43 are squeezed between 
the bottom surfaces of the openings 42 and the shaft 15 
so that the frictional engagement causes the shaft i5 to 
rotate with the member 41. The shaft 15 is provided 
with a removable crank 49 having a square extension 50 
adapted to fit into a square hole 5 in the end of the shaft 
15. The shaft 15 may be rotated in a clockwise direction 
by the crank 49 looking at FIG. 3 and when this is done, 
the shaft is rotated independently of the motor 16. This 
is true because when the shaft 15 is rotated in a clockwise 
direction, it tends to move the rollers 43 to the wider part 
of the openings or cavities 42 so that there is no frictional 
engagement or holding as between the shaft 15 and the 
clutch member 41. Thus, it may be seen that the clutch 
37 is an over-riding clutch through which the shaft may 
be rotated by the motor 16 and the shaft 15 may be freely 
rotated by the crank independently of the motor. 
The handle grip 11 is generally cylindrical and has a 

bore in which is received a battery 53 for powering the 
motor 16. The bottom end of the grip or handie i is 
closed by a cap 54 having an extending part 55 which 
threads into the end of the handle 11 as shown. The 
over-hanging part of the cap 54 has an annular groove 56 
in which is received an O-ring 57 which seals against the 
end of the grip or handle 1. In the cap 54 is a coil 
spring 59 which bears against the end of the battery 53 
urging it upwardly in the grip or handle. At the upper 
end of the bore in the handle 11 is an insulative disc 
member 60 in which are disposed contact terminals or 
contacts 61 and 62 in the form of receptacles adapted 
to receive or have inserted into them the contact terminals 
or prongs 63 and 64 on the battery 53. The terminals 61 
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and 62 are connected by wires 67 and 68 to a micro-switch 
70 and the motor 16, respectively. 
The micro-switch 70 may be a known commercial type 

and it is mounted in a boss'72 formed in the frame or 
housing 10 and preferably this mounting is sealed to in 
Sure that the housing 10 is completely water-tight. 
The micro-switch 70 has an extending operating finger 

74 which abuts against an operating trigger 75 pivoted 
on a pin 76 mounted between parts of the frame or hous 
ing 10. The trigger 75 is normally biased outwardly by 
a coil spring 77 extending between an opening in the trig 
ger and a similar opening in a part of the grip or handle 
11. The micro-switch 70 is connected to the motor 16 
by a wire 78. 
The end of shaft 15 extending from the housing 10 is 

splined at its end as designated at 78 and as may be seen 
in FIG. 2. The attachment or adapter unit 3 has a 
housing at its end forming an internally threaded coupling 
80 which threads onto the threaded nipple 27 previously 
described. 
The adapter 31 is generally cylindrical and journalled 

within it is a shaft 81 which is journailed in a bearing 82 
in a bore in the enlarged end part 83 of the adapter unit. 
The shaft 8 is enlarged at its end to form a fitting 84 
which is internally serrated so as to fit on axially with a 
slip fit onto the splined end 78 of the shaft 15. The bear 
ing 82 is sealed by a sealing member 86 in the bore which 
receives the bearing 82 and adjacent to it, the Sealing 
member 86 being held by a threaded member 87 threaded 
into this bore. Numeral 89 designates a drill bit which is 
shown threaded into the shaft 3i. The shaft 81 may of 
course be provided at its end with a chuck or other type 
of holding means for holding a bit or other instrumental 
ity which is to be driven by the tool. With the adapter 
unit 31 removed, the housing 10 is in the form of an ex 
tremely compact and completely sealed unit which may 
be sterilized in the manner described in the foregoing and 
which provides a temperature and pressure resistant unit. 
The adapter unit 31 makes it possible to adapt the unit 
for driving different types of tools or instrumentalities. 
From the foregoing, the characteristics and operation of 

the unit will be clear to those skilled in the art. The unit 
is completely portable and may be handily carried in a 
physician's bag or instrument case. In use, it is simply 
gripped by the handle 11 and the motor 16 is energized 
by pulling the trigger 75. Should the bit become stuck 
or bound in the hole when drilling a bone for example, 
it may be freed simply by putting on the crank 49 and 
manually rotating the shaft 15. In this manner, the bit 
may be released whereas otherwise considerable difficulty 
might be encountered in doing so. At any time that 
the motor 16 might stall, the bit may be manually driven 
by the crank in the manner described or in the event of 
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failure of the battery or motor, the tool may be manually 
operated in this manner. When being driven by the 
motor 16, the shaft 5 is rotated through the over-riding 
clutch 37. When the shaft 15 is being driven by the 
crank 14, it rotates freely with respect to the clutch 37 
in the manner described above so that the motor 16 does 
not act as a drag on the operation of the shaft. The in 
terior of the housing G is completely sealed as described 
so that it may be sterilized as a whole by being put in a 
solution in an auto-clave. 
The foregoing disclosure is representative of a pre 

ferred form of the invention and is to be interpreted in an 
illustrative rather than a limiting sense, the invention to 
be accorded the full scope of the claims appended hereto. 
What is claimed is: 
1. A power instrument for surgical use and adapted 

to be auto-claved and explosion proof in the presence 
of anesthetic gases, comprising a vapor impervious hollow 
frame, said frame having a rotatable shaft mounted there 
in, said frame having an electric motor mounted therein 
and drivingly connected to said shaft, said frame having 
means providing a hand grip, both ends of said shaft 
projecting from said housing, one end having tool driving 
means thereon and the other end having means for driv 
ing engagement by a manuai means for manually rotating 
said shaft, sealing means between both ends of said shaft 
and said frame, said means drivingly connecting said mo 
tor to said shaft comprising an over-riding clutch where 
by the shaft may be driven by the manual means without 
rotating the motor. 

2. A tool as in claim 1 including a battery mounted 
within said frame for supplying current to said motor, a 
switch for energizing said motor energizeable from ex 
teriorally of said frame, said frame having an opening 
therein for insertion of said battery, a closure for said 
opening, and means sealing said closure to said frame. 
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