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10 Claims.

This invention relates to improvements in
surgical drill.

‘The prineipal objects of this invention are:

First, to provide a surgical .drill for drilling
through bone in which the drill will stop auto-
matically after having passed through the bone:
_ Second, to provide a surgical drill of the auto-
matic stopping type with a tool rest that re-
tracts automatically into the body of the tool as
the drill bit advances irito the work.

Third, to providé a surgical drill with a re-
ciprocablé tool rést that can be advanced by
manual manipulation of the tool and which will
retract automatically ihto the body of the tool
as the tool bit advances in the work,

Fourth, to provide a surgical drill tool with a
moveable tool rest that is driven from the bit
on the tool so as to adjust 1tsélf with respect to
the body of the tool as the bit operates,

Fifth, to provide a surgical drill tool having a
teol rest that is driven from the tool bit and pro=
vided with automatic disengaging means in the
driving connection between the it and the rest
to prevent the rest from being ejected from the
tool and to prevent jamming of the driving
meehanism at both extremes of movement of the
rest.

Sixth, to provide & surgical drill tool which is
éxtremely compact and easy to handle and which
is easy and safe to use in delicate operations in~
volving boile surgery. ]

Other objects and advantages of my invention
will appear from a consideration of the follow-
ing description anhd ¢laims:

~The drawing of which there are two sheets
ilitistrate & highly practical eribodiment of the
drill.

Fig. 1 i$ a side elevation view of the drill.

Fig. 2 is a transverse ¢ross sectional view
through thé drill and takeii along the plane
of the line 22 in Figs. 1 and 3.

Tig. 3 is o bottom plan view of the tool rest
and tool rest housitig shown in Figs. 1 and 2
after the housing has béen reioved from the
réemainder of the tool. - .

Fig. 4 is a fragmentary vertical iongitiidinal
cross-sectional view through the drill and in-
cludirig the tool rest and housing and taken
alonig the plane of the line 4—4 in Fig. 2. )

Hig. 5 is a fragmentary vértical cross sectional
view through the body of the drill and taken
aloiiz the pléne of the line 4—4 in Fig. 2, Fig. 5
Being & longitudinal continuation of Fig. 4 from
the line A—A.

g, 6 is an enlarged fragmentary cross see-
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tiohal view throtigh the ool bit holding tiibe
of the drill and illistrating the Feleasable bif
holding loék of the drill:

Pig. 7 is 3 fragmentary elevational view of the
tool rest end bit in opérative relation o & por-
tion of a head; the head being showh i Cross
séction. ) o

As is most eléarly illustrated in Fig. 1 the drill
comprises generally a tubular body 1 having a
handle or grip 2 projééting therefrom. The body
is hollow as will be described and at its forward
efid receives and supports a cylindfical tubular
parrel 3 which projects forwardly from the grip.
The intefediate portion of the barfel 8 is of en-
larged Fectangtlar cross $eétion as ndicated ab
§ and provides a support for 4 housing § secured
to the top of the rectangular portion by cap
sorews 6. The forward énd of the batrel 3 rotat-
ably réceives a bit handling tube 1 which teceives
and holds the shaiik 8 of & tool Bit 8A. The
forward end of thé housing 5 iS closed by the tool
test giiide 9 that projects fotwardly along the
t6p of the barrel 3. The tool test giiide fecéives
aid stipports the reciprocating tool rest 18 as will
bé miore particularly déseribed. THe fool rest
guide is Seeuifed to thé enlarged poftion 4 of the
bafrel by cap scréws 11; & cap screw 12 releas-
ably connecting the pody 1 to the barrel 3.

Cotisidering ifi greater détail the structure for
rotating the bit 9 and the bit holding, tube 1,
attention is directed to Figs. 4 and 5. The rear
¢hd of the tubular body | is provided with a
forwardly facing internal shoiilder (3 against
which the flange (4 of a bearing 15 i seated.
The réar end of the bairel 3 présses agairst the
fianige 14 to hold thé bearing in place. A con-
néctor shaft 16 i§ rotatably disposed toward the
rear end of the barrel 3 and is provided with a
rear portion of reduced diameter 17 journaled in
and extending through the bearing (8. A nut
{8 threaded on the rear end of the connector
shatt locks the shaft axially in the bearing and
is provided with a slotted end 19 adapted to be

drivingly connected to 2 flexible shaft inserted
into the rear end of the body. The forward end
of the connector shaft 16 is formed into a3 spiral
cliitch face having a jaw portion 20 and the for-
ward end of the connector shaft is axially bored
as at 21 to receive a preloaded comgressible
spring 22. THe spring 22 is preloaded and re-
strained against expansion by interlocking plugs
23 inserted into its ends.

“Extended forwardly from the connector shaft

18 is a drive shaft 24 havilg an enlarged flange
or collar 25 on it rear end. The rear end of
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the flange 25 is formed into a spiral clutch face
having a jaw portion 2§ coacting the jaw 28 on
the connector shaft (5. A pilot portion 27 on the
drive shaft extends into the bore 2§ to keep the
two shafts alined and to engage the outer plug
23. Slidably positioned within the barrel 3 and
positioned around the drive shaft 24 is a sleeve
28 that bears against the forward side of the
flange 28. 'The sleeve 28 is connected interme-
diate of its ends and along its bottom side to a
trigger 23 secured in place by the cap screw 30.
The trigger projects through a hole 3{ ai the
bottom of the barrel 8 and, as is shown in Fig, 4,
the hole 31 is larger loneitudinally than the por-
tion of the trigger which projects therethrough,
The trigeer 29 and the sleeve 2§ can thus be
moved axially by a distance determined by the
size of the hole 3{. Rearward pressure on the

trigger will thus move the sleeve 28 and the.

drive shaft 24 rearwardly to engase the clutch
jaw 28 and 20 to drive the drive shaft from the
connector shaft 8. The spring 22 functions to
bias the clutch elements to disengaged posi-
tion, In the example of the drill illustrated, the
drive shaft is arranged to be given a right hand
or clockwise rotation when viewed from the rear.

The top of the sleeve 28 is cut away just for-
wardly of the point of connection of the trigger
29 to the sleeve as af 32 (ses Fig. 4), and the
top of the barrel § is cut away as at 82 to form
registering openings positioned at the top of the
thickened portion 4 of the barrel. The forward
end of the drive shaft 24 has an elongated drive

gear 34 formed- thereon and bositioned below

these registering openings. - The housing § is
positioned over the openings in the bharrel and
sleeve and is provided toward its rear end with
a bearing 35 that rotatably supports the tube 28
of a first driven gear 37.. The gear 37 is con-
stantly in mesh with the drive gear 34.

The tubular rest guide 9 is provided with a
flange 38 that closes the front end of the housing
5 and is further provided with a rearward ex-
tension that is sleeved into the forward end of
the housing. A bearing 48 in the rear end of
the rest guide slidably supports an elongated nut
41 having a eylindrical outer surface. The rear
end of the nut 4! projects throueh the first
driven gear 237 hut is not engaged therewith.
Rearwardly from the bearing &9 the exterior of
the nut 4! rotatahbly supports a second driven gear
42. The opposed faces of the driven sears 37 and
42 are provided with clusch jaws 43 and 44 re-
spectively and the two gears are held in fixed
axial relationship by a sleeve 45, The elon~ated
nut 44 is provided with an annular exterior
flanee 48 having cluich jaws formed on its op-
bosed faces and adapted to drivingly engage
Jaws 43 and 44 of the gears 27 and 42,

As is most clearly illustrated in Figs. 2 and 3

the rearwardly extended portion 49 of the rest
guide 9 carries 2 pin 27 that rotatahly supports
an idler gear 48.
drive gear 34 and with the second driven gear
42 to rotate the second gear- opposite from the
first gear 37. : :

. The rest rod 18 is slidably and hon-rotatably
engaged with the forward end of the rest guide

8 and is provided with an eloneated threaded.

shank 48 threaded into the. nut £{. The rear
of the housing 5 has a rearwardly proiecting and
chambered portion 58 in which is positioned a
spring 5i. The spring 5i connecting through
the thrust collar 52 enaages the rear end of the.

nut 41 and thus constantly urges the nut and the

The gear 48 meshes with the.
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rest rod forwardly. The clutch flange 45 on the
nut 4i is therefore biased toward driving engage-
ment with the jaw 44 on the second driving gear
42, but rearward pressure on the rest rod rela-
tive to the remainder of the drill will cause the
nut 4{ to be drivingly engaged with the jaw 42
and the first driving gear 7. The threaded
portion 49 of the rest rod and the nut 44 have
left hangd threads so that rotation of the nuj
by the first driving gear 37 causes the rest rod
to be retracted rearwardiy into the housing §
and its rear extension 56. Rotation by the sec-
ond driving gear 42 while in engagements with
the clutch flange 4§ will advance the rest rod
forwardly and outwardly from the rest guide 8.

It is particularly pointed out that forward end

‘of the rest rod I0 is flattened into general D

shape cross section as at 53 to have a non-ro-
tating sliding engagement; with the forward end
of the tubular rest guide that is similarly aper-
tured. - 'This leaves a forwardly facing stop 54 on
the rest rod that coacts with the rest guide 9 to
brevent the rest rod being driven forwardly out
of the tool and the nut 41. When the stop B4 en-
gages the end of the rest guide and thus prevents
further forward movement of the rest rod, con-
tinued rotation of the nut 41 by the second driven
gear 42 will cause the nut 41 to travel rear-
wardly on the threaded portion of the rest rod.
The flange 46 on the nut thus automatically dis-
engages itself from the second driven o pre-
vent jamming of the gears and threads in the
drill. The rear end of the threaded shank 49 of
the rest rod extends into the spring 8! and en-
gages the end of the extension 59 in the retracted
bosition of the rest rod. In this extreme position
of the rest rod continued rotation of the nut 4{ by
the first driven gear 37 will cause the nut to travel
forwardly and disengage itself from the first
driven gear to prevent jamming of the several
gears.

The shank 8 of the tool bit 8A is releasably
located in the bit holding tube 7 by a chucked
arrangement illustrated in Figs. 4 and 6. The
rear end of the shank 8 is transversely cut away
and bevelled as at 55 and is also notched as at 56
along a line extending transversely of the shank
and at 90 degrees to the bevelled end 55. The
internal wall of the bit holding tube 7 is pro-
vided with two axially facing projections 57 and
58 as is most clearly illustrated in PFig, 6. A
blunger 59 is positioned in the rear end tube 7
and biased forwardly by a spring 68. The head
of the plunger 59 is cut away transversely as af
61 to clear the rear projection 57 in the tube
and to prevent rotation of the plunger. The
forward end of the plunger is axially cammed as
at 62 to be engaged by the rear bevelled end 55
of the shank of the tool bit. To install the bit
in the drill the bevelled end 55 is pressed inward-
1y past the first projection 58 in the tube 7 and
against the spring pressed plunger 52 until the
notch 56 is opposite the projection 52. The tool
bit is then rotated 90 degrees to engage the pro-
Jection 88 in the notch 55 to prevent withdrawal
of the bit. The spring pressed head of the
plunger is then pressed forwardly with the
bevelled end 62 in engagement with the bevelled
end 55 of the bit shank to prevent accidental
disengagement of the bit from the tuhs, The
rear end of the bit holding tube 7 is connected
to the forward end of the drive gear 34 by a set
screw 63.

. In operation. of the drill the bit 8A can be
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caused 'to rotate by pulling -of the tfrigger 9 ias
previously explained. -If ‘there is .no 'pres-
sure -on the bit on the rest rod 40 at this timethe
idler gear 48 and second driven gear 42 will then
cause the rest rod to be advanced. This manual
control of the drill may be used toregister ‘the
end of the rest withrthe bit'as is shown in Figs. 1
and 4. '

With the trigger 29 released both bit 8A and
the rest rod 19 can be pressed against the work
as indicated in Fig. 7. Pressure onthe bit auto-
matically engages the clutch' 28,25 'so that the
bit rotates to drill into'the work. Simultaneously
the pressure on the:rest vod 18:engages the clutch
flange 45 with the first -driven :gear 47 to re-
tract the rest into the west -guide 9. This per-
mits the bit to advance intc the work relative to
the end of the 'rest rod. When the bif cuts
through the rigid work such as a bone the axial
pressure -on the bit:is automatically relieved :and
the-driving -connection tothe bitis automatically
disengaged. This stops the rotation of the drive
gear 34 so that rotation of the nut 41 and re-
traction -of the rest rod is -also automatically
stopped. Ttis thus impossible forthe surgeon o
accidently permit the bit to run longer than is
necessary and it is also impossible for the surgeon
to accidently permit the entire drill and bit to
meove forwardly to damage soft tissues located
on the inside of “the bone.

T have described -a highly practical form of my
drill. T have notattempted to describe other:-pos-
sible modifications -of ‘the details -of the:drill as
it -is believed that this -disclosure ‘will permit
others to make -and -operate. my -drill ‘with such
modifications as may be ‘desired.

Having -thus described my invention, what I
claim as new and desive to-secure by Lebters Fab~
ent is:

1. In g surgical drill having a tubular body
with a grip-projecting therefrom,a tubulay bear-
ing in said body -and having an external flange
seated against a forwardly facing shoulder in
said body, a eonnector shaft journaled in said
bearing and having an enlarged inner end hear-
ing against the inner end of the bearing, the
outer end of said connector shaft being radapted
to receive g driving -element through ‘the rear
end of said body, a sleeve slidably positioned in
said barrel and spaced forwardly of said .con-
nector shaft, :a trigger connected o said sleeve
and projecting through an aperture in said bar-
rel, said trigger and the edges ‘of said -aperbure
coacting to limit motion of saig sleeve, a drive

shaft rotatable within said sleeve and having'en j

enlarged rear end bearing against the rear end
of said sleeve, the rear -end of said drive.shafi
ang the forward end of said connector shaft hav-
ing. coacting axially disengagedble clutch faces,
a spring positioned betweenisaid shafts and bias~
ing -said clutch faces -apart, a bit holding tube
journaled in the forward-end of said barrel .and
cotinected to saidl -drive shaft for movement
therewith, lock means in said tube-adapted to re-
movably retain the shatik of a bit in-said suke,
an elongateq drive gear on said drive shaft. a
housing secured to the outside of said barrel op-
posite said gear, said barrel having an opening
formed therein ‘and opening ‘to said housing, &
firsh gear rotatably supported in-‘the rear-of ‘said
housing and meshing ‘with -said "drive gear, 2
tubular rest ‘guide secured at ‘the front -of said
housing and having a Tear ‘portion projecting
thereinto, an idler ‘gear -supported by said rear-
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meshing with said drive gear, a rest rod slidably
and ‘non-rotatably ‘mounted in said rest guide
and ‘having 'a work engaging point projecting
from the forward end thereof, an elongated
threaded shank on the rear-end of said rod.and
extending into said housing, an elongated nut
threaded-on the shank of said rod and having &
cylindrical forward end journsled in zaid rest
guide, a second gear rotatable on'the forward end
of said nut and meshing with said idler gear, &
flange ¢n eald nut positioned between said firgt
and second gears and having rotatively oppositely
facing clutch surfaces on the opposite ends there-
of, the opposed faces of said first and second
gears having clutch faces thereon adapted to co-
act with the clutch faces on the flange of said
nut, @ spacer sleeve positioned between said first
and second gears and spacing the clutch faces
thereon by a distance slightly greater than the
axial length of the flange on saig nut. 2 spring
compressed betwesn said housing and the rear
end of said nut, and a forwardly facing stop on
gaid rod coacting with a rearwardly facing por-
tion within said rest guide to limit forward moc-
tion of said rod, the rear-end of sald rod coact-
ing with the inside of said housing to limit rear-
ward movement of said rod.

2. In a surgical drill having a tubular body
with a‘grip projecting therefrom, a {tubular bear-
ing in said body and having an external flange
seated against o forwardly facing shoulder in
said body, a barrel extending into said body frem
the forward end thereof and engaging said flange,
means retaining said barrel in said body, a con-
nector shatt journaled in said bearing and hav-
ing an enlarged inner end bearing against the
inner end of the bearing, the outer end of said
connector shaft being adapted to receive a driv-
ing element through the rear end of said body, &
sleeve siidably positioned in said barrel and
spaced forwardly of said connector shaft, a trig-
ger connected to said sleeve and projecting
through an aperture in said barrel, said trigger
and the edges of said -aperture coacting to limit
axial motion of said sleeve, a drive shaft rotai-
able within said sleeve angd having an enlarged
rear end bearing against the vear end of said
sleeve, the rear end of said dvive shaft and the
forward end of saig connector shaft having oo~
acting axially disengageable clutch faces, a gpring
biasing said clutch faces apart, a bit holding tubse
journaled in the forward end of said barrel and
copnested to said drive shaft for movement
therewith, Jock means in said tube adapted to re-
movably retain the shank of a bit in said tube
an elongated drive gear on said drive shait, &
housing secured to the outside of said barrel op~
posite said gear, said barrel having an opening
formed therein and opening to said housing, 2
first ‘gear rotatably supported in the rear of said
housing and meshing with said drive gear, a tu-
bular rest guide secured at the front of seid hous-
ing, an idler gear retatably supported in soid
housing and spaced forwardly of said first gear
and meshing with said drive-gear, a rest rod slid-
ably and nenrotatably mounted in gaid rest guide
and having a work engaging poini prajecting
from the forward engd thereof, an siongabed
threaded shank on the rear end of said red and
extending into said housing, an elongated nut
threaded on the shank:of said rod, a second geaxr
votatable on the forward end of said nut and
meshing with said idler gear, a fange.on said nut
positioned hebween 'said first angd second ‘2ears
and having rotatively oppositely: facing clutch
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surfaces on the opposite ends thereof, the op-
posed faces of said first and second gears having
clulch faces thereon adapted to coact with the
clutch faces on the flange of said nut, a spacer
sleeve positioned between said first and second
gears and spacing the clutch faces thereon by a
distance slightly greater than the axial length
of the flange on said nut, a spring compressed
beiween said housing and the rear end of said
nut, and a forwardly facing stop on said rod co-
acting with a rearwardly facing portion within
sald rest guide te limit forward motion of said
rod, the rear end of said rod coacting with the
inside of said housing to limit rearward move-
ment of said rod.

3. In a surgical drill having 2 tubular body
with a grip projecting therefrom, a tubular bear-
ing in said body, a barrel extending into said
body frem the forward end thereof, means re-
taining said barrel in said body, a connector shafs
Journaled in said bearing and having an enlarged
inner end, the outer end of said connector shaft
being adapteq to receive a driving element
through the rear end of said hody, a sleeve slid-
ably positioned in said barrel and spaced for-
wardly of said connector shaft, a trigger con-
nected to said sleeve and projecting through an
aperture in said barrel, said trigger and the edges
of said aperture coacting to limit axial motion
of said sleeve, a drive shaft rotatable within said
sleeve and having an enlarged rear end bearing
against the rear end of said sleeve, the rear end
of sald drive shaft and the forward end of said
connector shaft having coacting axially disen-
gageable clutch faces, a spring biasing said
cluich faces apart, a bit holding tube journaled
in the forward end of said barrel and gonnected
to said drive shaft for movement therewith, lock
means in said tube adapted to removably retain
the shank of a bit in said tube, gear teeth on
said drive shaft, a housing secured to the outside
of said barrel opposite said gear teeth, said bar-
rel having an opening formed therein and open-
ing to said housing, a first gear rotatably sup-
ported in the rear of said housing and meshing
with said teeth, a tubular rest guide secured at
the front of said housing, an idler gear rotatahly
supported in said housing and spaced forwardly
of said first gear and meshing with saig teath, a
rest rod slidably and non-rotatably mounted in
said rest guide and having a work engaging point
projecting from the forward end thereof, an elon-
gated threaded shank on the rear end of said rod
and extending into said housing, an elongated
nut threaded on the shank of said rod, a second
gear rctatable abou$ the forward end of said nut
and meshing with said idler gear, a flange on said
nut positioned between said first and second gears
and having rotatively oppositely facing clutch
surfaces on the opposite ends thereof, the op~
posed faces of said first and second gears having
clutch faces thereon adapted to coact with the
clutch faces on the flange of said nut, ‘means
spacing said first and second gears and spacing
the clutch faces thereon by a distance slightly
greater than the axial length of the flange on said
nut, a spring compressed between said housing
and the rear end of said nut, and a forwardly
facing stop on said rod coacting with o rear-
wardly facing portion within said rest guide to
Himit forward motion of said rod, the rear end of
said rod coacting with the inside of said housing
to limit rearward movement of said rod.

4, Inasurgical drill having a tubular body with
2 grip projecting therefrom, a barre] extending
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intd said body from the forward end thereof,
means retaining said barrel in said body, a con-
nector shaft journaled in said body, the outer
end of said connector shaft being adapted to re-
ceive a driving element through the rear end of
said body, a sleeve slidably positioned in said
barrel and spaced forwardly of said connector
shaft, a trigger connected to said sleeve and
projecting through an aperture in said barrel,
said trigger and the edges of said aperture co-
acting to limit axial motion of said sleeve, a
drive shaft rotatable within said sleeve and hav-
ing an enlarged rear end bearing against the
rear end of said sleeve, the rear end of said drive
shaft and the forward end of said connector shaft
having coacting axially disengageable clutch
faces, a spring biasing said clutch faces apart,
means in the forward end of said barrel for con-
necting a tool bit to said drive shaft for move-
ment therewith, drive gear teeth on said drive
shaft, a housing secured to the outside of said
harrel opposite said gear teeth, said barrel having
an opening formed therein and opening to said
housing, g first gear rotatably supported in the.
rear of said housing and meshing with said drive
gear iteeth, a tubular rest guide projecting for-
wardly from said housing, an idler gear supported
in said housing and meshing with said drive gear
teeth, a rest rod slidably and non-~rotatably
mounted in said rest guide and having a work
engaging point projecting from the forward end
thereof, an elongated threaded shank on the rear
end of said rod and extending into said housing,
a nut threaded on the shank of said rod, a second
gear rotatable in the forward end of said housing
and meshing with said idler gear, a flange on
said nut positioned between said first and second
gears and having rotatively oppositely facing
clutch surfaces on the opposite ends thereof, the
opposed faces of said first and second gears hav-
ing clutch faces coacting with the clutch faces
on the flange of said nut, means spacing said first
and second gears and the clutech faces thereon
by a distance slightly sreater than the axial
length of the flange on said nut, a spring com-
pressed between said housing and rear end of
said nut to bias said nut axially, a forwardly
Tacing stop on said rod coacting with a rearward-
ly facing portion within said rest guide to limit
forward motion of said rod, the rear end of said
rod coacting with the inside of said housing to
limit rearward movement of said rod

5. In a surgical drill having a tubular body
with a grip projecting therefrom, a barrel ex-
tending into said body from the forward end
thereof, means retaining said barrel in said body,
a connector shaft journaled in. said body, the
outer end of said connector shaft being adapted to
receive a driving element through the rear end
of said body, a sleeve slidably positioned in said
barrel and spaced forwardly of said connector
shaft, a trigger connected to said sleeve and
projecting through an aperture in said barrel,
said trigger and the edges of said aperture co-
acting to limit axial motion of said sleeve, a drive
shaft rotatable within said sleeve and having
an axially facing driven engagement with said
sleeve, the rear end of said drive shaft and the
forward end of said connector shaft having co-
acting axially disengageable clutch faces, a spring
biasing said clutch faces apart, means in the
forward end of said barrel for connecting a tool
bit to said drive shaft for movement therewith,
drive gear teeth on said drive shaft, a housing
secured to the outside of said barrel opposite said
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gear teeth; said barrel having an opening formed
therein and opening to said housing, a first gear
rotatably supported in said housing and meshing
with said drive gear teeth, a tubular rest guige
projecting forwardly from said housing, an idier
gear supported in said housing and meshing with
said drive teeth, a rest rod slidably and non-ro-
tatably mounted in said rest guide and having a
work engaging point projecting. frem the for-
ward end thereof, an elongated threaded shank
on the rear end of said rod and extending into
said housing, a nut threaded on the shank - of
said rod, a second gear rotatable in said housing
and meshing with said idler gear,: a flange -en
said nut positioned between said first and second
gears and having rotatively oppositely facing
cluteh surfaces on the opposite ends thereof, the
opposed faces of said first and second gears hav-
ing clutch faces thereon adapted to coact with
the clutch faces on the ilange of said nut, means
spacing said first and second gears and the cluten
faces thereon by a distance slightly greater than
the axial length of the flange-of said nut, a spring
compressed between said housing and said nut
o bias said nut axially, and a; forwardly facing
stop on said rod coacting with a rearwardly
facing portion within: said rest guide to limit
forward motion of said red, the. rear end of
said rod coacting with the inside of said housing
to limit rearward movement of said rod .

6. In a surgical drill having a body with a grip
projecting therefrom, a connector shaft jour-
naled in said body and having an outer end
adapted fo receive a driving element through the
rear end of said body, a sleeve slidably posi-
tioned in said body and spaced forwardly of sald
connector shaft, a trigger connected to said sleeve
and projecting through an aperture in said body,
said trigger and the edges of said aperture co-
acting to limit axial motion of said sleeve, a drive
shaft rotatable within said sleeve, the rear end
of said drive shaft and the forward end of said
connector shaft having coacting axially disen-
gageable clutch faces, a spring biasing said clutch
faces apart, a bit journaled in the forward end
of said body and releasably connected to said
drive shaft for movement therewith, a drive gear
on said drive shaft, a housing secured to the out-
side of said body opposite said gear, said body
having an opening formed therein and opening
to said housing, a first gear rotatably supported
in the rear of said housing and meshing with
said drive gear, a tubular rest guide secured at
the front of said housing and having a rear por-
tion projecting thereinto, an idler gear supported
by said rearwardly projecting portion of said
rest guide and meshing with said drive gear,
s rest rod slidably and non-rotatably mounted
in said rest guide and having a work engaging
point projecting from the forward end thereotf,
an clongated threaded shank on the rear end of
said rod and extending into said housing, an
elongated nut threaded on the shank of said rod,
o second gear rotatable about the forward end
of said nut and meshing with said idler gear, a
flange on seid nub positioned between said first
and second gears and having rotatively opposite~
1y facing clutch surfaces on the opposite ends
thereof, the opposed faces of said first and second
gears having clutch faces thereon adapted to co-
act with the clutch faces on the flange of said
nut, means positioned between said first and
second gears and spacing the clutch faces there-
on by a distance slightly greater than the axial
length of the flange on said nut, a spring com-
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pressed hetween said housing and the rear end
of sald nut, and a Lorwaruly Iacag s(0p o saud
YOO COACELNE WilR & rearwaluly ilacing Poreon
Withunl Said” rest SWide TO - Ll FOrwald- Lilubiol
of said rod, the real €mnid Of St Yod coavuig
Wit t0e inside oI Said LUUSIIE 10 Lt Yearwald

movement of sald rod.

4. T 8 bUrgicel urud having a body with & grip
Projeciiis tiereiron, 8 cunnecior pualt Journaied
A bl DUUY alit (&ViDg all Ourey end addpued To
TeceVe 9 UriViug eiement Wlrougn e leal end
of Saict DOUY, & sieeve sliuabiy poeiuoned il saad
houy and spaced I0rWardly Of Saud connecuor
SOmIs, & Wgser vCullecieu (0 Sald Sieeve atia; pro-
jecung Tirovugil &il aperwure I Saad owy; sald
tragger allg Uue Guges Ol Said aperture coastilg
{0 LN AXial 1306100 OL $20d sleeve, & ALve siatl
TOTwEwDIe Within suid Sleeve, tue-rear end oL saud
Gy e snalt and tNeIorward end oL Sald cuniieslor
shnall Naving COACHANE a:ually Gl-engaseanie clutch
TenSs, b SPLINE DlesdlE Said CHULCIL Laves apall; &
Pal JOulflawed 1ML said” BOUY  ald Teiedsably con-
necied 10 Suid drive snaly 10r moverenc vhaere-
WD, & GILVE gear OR Still Grive silail, & Iousdig
Sevured 10 Te OULsiOe 0L saidt BOUY VRPOSILE bl
geayr, Said PouUY LravilE ald LPENWE IOLrieu GrereIl
00 OPENME L0 buld LUUSINE, & LUISL Beal YO idlly
SUPDOLEEY 11 Sad HOUSINE olla MSsitNg. Wil saud
drive gear, @& tupuiar rest gluue Secured &b wie
{100 OL s4ld [0ouUsNg, all 1ier gear suppored by
S4l0 st gulu€ ald INesfuNg Wit sdld urive gear,
o rest rod sllasbly aid non-rotavably moused
in said rest gwde and having & WOrk euagaguig
PO Projecting Irom tne Lorward end thereos, ald
eiongated threaded shnulk on the rearl end o1 said
rog and extending 0o said 1ousing, ail elongated
nut threaded on tae shank or Said rod, & second
gear rovatable about the rorward end of saud-nat
and meshung wioh sald idler gear, a ilange on sawd
nut positioned between sald Urst and SEcuNd gears
and having rouatively opposiely lacing cluteh
surraces on tone opposite ends thereol, the op-
posed faces of sald nrst and second gears having
clutch taces thereon adapted to coact with the
cluten faces on the flange of said nut, means
positioned between said nrst and secong geais
and spacing the clutch faces thereon by a distance
slightly greater than the axial lengeh of the flange
on said nug, a spring compressed between said
housing and the rear end of said nut, and a for-
waraly facing stop on said rod coacting with a
rearwardly iacing poriion within said rest guide
to Limit forward motion of said rod, the rear end
of said rod coacting with the inside of said hous-
ing to limit rearward movement of said rod.

8. In combination with a surgical drill having a
body with a drive shaft therein adapted to drive
a tool bit, a connector shaft in said body adapted
to be connected to a source of power, clutch
means drivingly connecting said shaits and dis-
engageable by movement of said drive shaft for-
wardly from said kody, a spring biasing sald drive
shaft to cluteh disengaging position, a tocl rest
rod slidably mounted cn said body and projecting
forwardly therefrom parallel to said drive shaft,
s threaded shank on said rest rod, a pair of gears
rosatably piounted in said body coaxially with
said shank and spaced axially therealong, a nub
threaded on said shank and having a flange po-
sitioned between said pair of gears, means driv-
ingly connecting the gears of said pair of gears
to said drive shaft for opposite rotation thereby,
the opposed ends of said pair of gears having
clutch faces thereon, said flange on said nut hav-
ing opposite clutch faces alternatively engageable
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‘with said clutch faces on said pair of gears, means
biasing said nut forwardly to engage the flange
-thereon with the forward one of said pair of
-gears, and stop portions on said-rod adapted to
coact with fixed portions of said body to limit
axial motion of said rod.

9. In combination with a surgical drill having
‘a body with a drive shaft therein adapted to drive
‘& tool bit, a connector shaft in said body adapted
to be connected to a source of power, clutch means
-drivingly connecting said shafts and disengage-
-able by axial movement of said drive shaft
forwardly from said body, a trigger relatively
rotatively and axially connected to said drive
shaft and projecting from said body, a spring
‘biasing said drive shaft to clutch disengag-
ing position, a tool rest rod slidably mounted
on  said - body and projecting forwardly
thercfrom parallel to said drive shaft, ga
threaded shank on said rest rod, a pair of gears
rotatably mounted in said body and spaced axially
along said shank, a nut threaded on said shank
and having a flange positioned between the gears
of said pair of gears, means drivingly connecting
the gears of said pair of gears to said drive shaft
for opposite rotation thereby, the opposed . ends
of said pair of gears having cluteh faces thereon,
sald flange on said nut having opposite clutch
faces alternatively engagable with said clutch
faces on said pair of gears by axial motion of said
nut means biasing said nut forwardly to engage
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the flange thereon with the forward one of said
pair of gears, and stop portions on said rod
adapted to coact with fixed portions of said body
to limit axial motion of said rod. '

10. In combination with a surgiecal drill having
a body with a drive shaft therein adapted to drive
a tool bit, a connector shaft in said body adapted
to be connected to a source of power, clutch means
drivingly connecting said shafts and disen-
gageable by axial movement of said drive
shaft forwardly from - said body, a  trigger
relatively rotatively and axially connected
to said drive shaft and - projecting -from
sald body, a spring biasing said drive shaft
to clutch disengaging Dosition, a tool rest
rod slidably mounted on said body and projecting
forwardly therefrom parallel to said drive shaft,
a threaded shank on said rest rod, a pair of gears
rotatably mounted in said body and spaced axially
along said shank, a nut threaded on said shank
and having a flange positioned between the gears
of the said pair of gears, means drivingly con-
necting the gears of said pair of gears to said
drive shaft for opposite rotation thereby, said
flange on said nut being alternatively engageable
with said pair of gears by axial motion of said
nut and means biasing said nut forwardly to en-
gage the flange thereon with the forward one of
said pair of gears.

No references cited.



