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UNITED STATES

PATENT OFFICE.

MILTON JOSIAH ROBERTS, OF NEW YORK,.N. Y.

"ELECTRO-OSTEOTOME.

' SPECIFICATION forming part of Letters Patent No. 438,804, dated September 23, 1890.
Application filed December 4, 1889, Serial No, 332,698, (No model.) »

To &ll whom it may concern: »

Be it known that I, MILTON JOSIAH ROB-
ERTS, a citizen of the United States, and a
resident of New York, county and State of
New York, have invented certain new and
useful Improvements in Electro-Osteotomes,
of which the following is a specification.

The object of my invention is to supply

" means by which operations in bone surgery
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may be quickly and efficiently performed.

As the apparatus devised by me to carry
out the object of my invention is actuated by
means of electricity, I have designated it the
# gleotro-osteotome.”

By the use of theimproved apparatus here-
inafter described any operation in bone sur-
gery can be rapidly,smoothly, and with posi-
tive certainty performed in a fraction of the
time heretofore .required for such work, the
construction of my electro - osteotome being
such that the operator’sattentionand strength
are directed solely to guidingand controlling
the insfruments.

To particularize, my invention embraces ai
electromotor embodying new features of con-
structions, which enable the operator to firmly
grasp the instrument and control its opera-
tion. These consist of, first, a suitably-formed
hand-piece secured to one end of the motor,
through - which the shaft of the armature

_passes, thus imparting motion to the varions

tools held in speecial tool-holders attached to
the end of the hand-piece; sccond, a lever
connected to a switch in the motor and pro-
jecting from the body thercof in close prox-
imity to the hand-piece and arranged to be
actuated by the thumb of the hand which
grasps said hand-piece, by the manipulation

of which the motor-circuit may be opened

and closed, as desired; third, a lever located
under the forefinger of the hand and con-
nected to a brake-shoe opposed to a disk on
the armature-shaft, by the manipulation of
which the speed of the motor ean be regu-
lated or its motion instantly arrested. Ihave

also devised an.adjustable ¢ranc, from which

the motor is suspended by means of an elas-
tie cord supporting it in convenient position

. over the operating-table, the clasticity of

50

which permits the motor to be moved freely -

into any desired operative position.
The invention further embraces a variety

L,

of interchangeable tool-holders adapted to be
readily attached to and removed from the
motor, and other novel features of construe-
tion, all of which will be hereinafter fully de-
seribed, reference being had to the accompa-
nying drawings, in which—

55

Figure 1, Sheet 1, is a perspective view of

my improved electro-osteotome and support-

6o

ing-crane in operative position. Fig. 2,Sheet

2,1s a side elevation of the electromotor with
an oscillating saw attached, partly in section.
Fig. 8, Sheet 2, is an end view of: the motor
with the instrument removed. - Fig. 4, Sheet

63

2, is a transverse section on the line z , Fig.

2. TFig. 5, Sheet 2, is a longitudinal section
ow'the line i 7, Fig. 2. Fig. 6,Sheet 3, shows
a modification in the hand-pieceof the motor.
Fig. 7, Sheet 3, represents the parts of the
supporting-crane detached and folded for
transportation. Fig. 8, Sheet 4, is a longi-
tudinal central section of a reciprocating-tool
holderand saw attached thereto. Fig. 9, Sheet
4, is a transverse section of the same on the
line'z z, Fig. 8. Tig. 10, Sheet 4, is a side ele-
vation of a bow-saw. Fig. 11, Sheet 4,1is a
front view of a circular:saw holder.
Sheet 4, is a side elevation of thesame. Fig.
13, Sheet 4, is a central section on the line
# 2, Fig. 11. Fig. 14, Sheet 4, is a central
section of a chuck holding a crown or cylin-
drical saw. Fig. 15, Sheet 4, is an end view
of the same. Fig. 16, Sheet 4, is a side ele-
vation of a trephine; and Fig. 17, Sheet 4, is
an ond view of the same. '
~In Fig. 1, a represents the electro-mag-
netic motor in position for use suspended by

the spiral spring b from ‘the crane which is

clamped to the edge of the operating-table c.
The electric conductors ', guided in eyes
on the upper end of tho crane, pass down
through the spring b and are clamped in the
binding-posts a’ «?of the motor, thereby com-
pleting the circuit of the motor with the
source of electricity connected to the other

Tig. 12,
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ends of the conductors ¢ d’. Another pairof -

electric conduectors ¢ ¢’, arranged parallel with
the conductors d ', connect the small electric
lamp ¢ to anothersource of electricity. These
conductors are so formed- where incased by
the suspending-spring b as to expand and
contract with it. . '

The manner in which the apparatus is used

1Co
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is clearly shown at Fig. 1, the handle a®being
grasped by one of the hands, (represented by
dotted lines,) and the end of the handle ortool-
holder attachéd thereto being controlled and
guided by the thumb and forefinger of the
other hand, (also shown by dotted lines.) 'The
‘whole weight of the motor is sustained by the
supporting-spring b, which permits it to be
moved into any desired position without ex-
ertion on the part of the operator, his whole
energies being directed to the guidance of the
cutting-tool actuated by the motor.

Several devices are employed to connect a
variety of bone cutting and drilling tools to
the motor, and in Fig. 1is shown a circular
saw arranged to rotate in a plane parallel to
the axis of the motor-shaft and adapted to
perform simple, cuneiform, and longitudinal
osteotomes. ’

Means are provided for giving the operator
‘perfect control over the motor without releas-
ing his hold thereon--viz., the switch-lever ¥,
projecting from the end of the motor and con-
veniently located under the thumb. of the
hand, by a simple movement of which the
motor-cireuit can be opened and closed at

- pleasure, and the brake-lever g, located under
the forefinger of the hand, by the manipula-
‘tion of which the speed of the motor may be
regulated to a nicety or its motion instantly
arrested. :

The stem of the electric lamp e fits into a
hole in’' the motor-frame and is readily de-
tached therefrom, it being only required when
the part operated upon isinsufficiently lighted
from other sources, a reflector being used to
direct its light thereon, and it is provided

and closing its

cireuit. ' S .
All of the conducting-wires d d’ e ¢’, as
‘before stated, pass down the interior of the

spring b, thus avoiding as much as possible.

all chances of entanglement and obstructions
to the speedy and effective use of the instru-
ment. Any arrangement of these wires may
be made by which these objects are attained.

The crane is composed of several pieces so

. constructed as to occupy but little space when
- taken apart, as shown at Fig. 7, Sheet 3, which

5¢
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are securely connected together and form a
rigid support for the instrument, as shown at
Fig.1. It consists of the inferior picce &, pro-
vided with a clamping dovice A’ at its lower
end and a bayonet-slot at its upper end, a mid-
dle piece 72 having a plug and pin at one end

- adapted to fitinto the upper end and bayonet-
" slot of the inferior picce . and at its other

6o
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-énd a bayonet-slot, a superior piece 7.7, having

- & plug-and pin at its lower end adapted to fit

into the end and bayonet-slot of the middle
piece I and a swiveling piece L' at its upper
end, an arm /1% pivoted to the-swiveling piece
1t and provided with an eye at its frce end,
to which the suspénsion-spring b is attached,
a brace 1S, pivoted to a sleeve on the arin 1%,
adapted to be clamped thercto and to a swiv-

eling sleeve 27 on tho superior piece 7% and a

436,804

hook 7#, pivoted to the piece 1%, on which the .

electromotor can be hung out of the way of
the operator, as shown by the dotted lines «t,
Fig. 1. :

70

By the constritction of the upper part of the -

crane the arm 1% and attached parts may be
raised and lowered into any position desired.
- The details of the electromotor are shown
in Figs. 2 to 5, Sheet 2. The eylindrical field-
magnet o’ with the plates a” and a?, secured
to the ends of the pole-pieces of the magnet,
constitute the frame of the motor. Theshaft
1 of the armature ¢’ rotates in bearingsinthe
plates o’ and o, the front bearing consisting
of the piece 7%, secured to the sleeve ®, which
is fastened to plate a® and on which is se-
cured the handle a3 On'the end of the shaft
¢ in the sleeve ¢ is secured one half of the
clateh-coupling %4, the other half of which is
secured to or forms a part of the shaft of the
tool-holder held in the'end of the sleeve #

‘'by means of the thumb -screw 4* passing

through the sleeve with its end set into one
of a series of depressions made in the shank
of the tool-holder. By this means the tool:
holders are rigidly connected to the motor,
and may be set in any desired position rela-
tively thereto. One of the brushes j of the
commutator j* is connected with the binding-
post a? and the other brush j? to one end of
the field-magnet wire, the outer end of which
is connected to the binding-post «’. "This
field-magnet wire at the other end of the mo-
tor is broken, one part -being joined to the
fixed plate f” and the other to the spring 72,
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which when in its normal-condition is away

from the plate f’. Toclose this motor-circuit,
an arm f% located inside the motor, is ar-
ranged to act on the spring f? and is connected
to the thumb-piece f, before deseribed, which
is in close proximity to the handle u®. The
thumb-piece f is held away from the handle
a® by the spring f* bearing against the tail of
the arm f? and the movements of the arm f?

Icy,

110

and thumb-picco f are limited by means of

‘the adjustable stop f* The brake-lever g is

secured to the shoe ¢, arranged inside the
motor so as to bear on the periphery of tho
disk ¢% secured to the armature-shafts. This
shoe g’ is normally held away from the disk
g* by means of the spring ¢ C
The tool shown attached tothe motorin th
views, Figs. 2 to 5, comprises a sectional saw
k, projecting from the endof the conicalease -
or holder k" and having imparted to it an os-
cillating motion. -The means employed for
converting the continuous rotary motion of
the motor-shaft ¢ into the oscillating motion

115
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consists of the spherical erank-pin £ on the .

disk %7 sccured to the short shaft A, which
is connceted to the motor-shaft by theclutch-
coupling #, the split' jaw &% pivoted in the

‘end of, the conical case &/ by the thumb-serew

and nut &% which also clamps the erank of ‘
the saw kin the jaw 1%, and thebar £/, hinged
at one end to the pivoted jaw %* and having.

1350

at its other end a cylinder-hole fitting over * ..
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“transfer-shaft »®
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the spherical crank-pink?  As the crank-pin
k2 rotates the attached end of the bar &' is
carried around with it, the other end of the
bar being held in line with the axis of the
crank-shaft k% but free to movein one direc-
tion by its. hinged connection to the jaw %5
The jaw, with the saw held therein, is oscil-
lated on the thumb-screw and nut %5

A reciprocating device for holding straight
saws adapted to be used in making cross-cuts
and other straight cuts is shown at Figs. 8

and 9, and consists of a cylinder-body !/, in |

which is fitted to rotate a centralshaft I/, pro-

vided with a part of the clutch-coupling -

and carrying the peripheral cam *, The for-
ward end of this shaft !’ rotates in the sleeve
3, which is fitted to reciprocate in the front
bearing of the body l, and is provided with an
arm [, extending over the cam 2 a pin on the
arm fitting therein. A screw-stud %, passing
through the body, fits irito a longitudinal slot
formed in the arm [, thereby preventing it
from rotating with thearm 2. The frontend
of the sleeve P is slotted in such a manneras
toleave a central web, the straight saw ® be-
ing clamped therein by the serew I7,as shown
in Fig. 8. . This holder is adapted to hold the

bow-saw [, Fig. 10, and other instrumenisre-’

quiring a reciprocating movement.

The construction of the holder for operat-
ing circular saws in a plane parallel to the
axis of the motor-shaft, by which similar cu-
neiform and longitudinal osteotomes may be
performed, is given in Figs. 11, 12, and 13,
The body m fits into the sleeve ¢* and is held
therein by the screw ¢®. The depressions m’
in the shank of the body m,in which the end
of the serew 4° fits and by which the two may
be held in any desired position relatively to
the motor, are clearly shown in Figs. 11 -and
12. In bearings in the body m is fitted to ro-
tate the central shaft n, provided with a part
of the eluteh-coupling ¢, by which it is con-
nected to the armature-shaft ¢ and has se-
cured toits other end the miter-gear n’,which
meshes into the miter-gear 7% secured to the
The hub of this miter-gear
n? projects from the side of the body m and
has flat surfaces formed on it, as clearly shown
at Fig. 11, the object of which will be herein-
after explained. The projecting end of the
shaft n® is provided with a screw-thread, on
which is fitted the hub of the circular saw n*.
In a dovetailed slot formed in the body is
fitted the shankof the guard o,which isshaped,

-as shown, 80 as to-cover the central shaftand

the periphery of the circular saw n', The
shank of the guard o and the slot in which it
fits are so made that the guard can only be
removed from the body m by sliding it for-
ward toward the front end of the body, and

. when it has been placed in position and the
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saw m! fixed ' on the shaft »’ it is prevented
from moving forward by means of the lock-
ing device o’, formed of sheet metal to closely
inclose the body and havingadovetailed pro-
jeetion arranged to fit into the longitudinal

dovetailed slot o2, formed in the body. This

locking device is firmly elamped in position
by means of the thumb-serew o5,

The front end of the locking deviee o’ has
an opening o4 which when the device is slid-
ing forward embraces the flat sides of the.
head of the miter-gear n®and actsasa wrench
to hold the shaft »® stationary while the saw 75
is being serewed on or removed from the
shaft. By this construction it is evidentihat - -
saws and guard-plates of different sizes may
be attached to and removed from the holder
with facility, which is very essential with this 8¢
class of instrument, as it is often necessary to
change the cutting-tool in the middle of an
operation. :

A clutch adapted to hold common and hol-
low drills, trephines, ¢ircular saws, and other 8s
rotating tools isshown at Figs. 14 and 15. It
is formed to fit into the sleeve ¢® of the motor,
and hasa central shaft p passing through the
pody p’, and connected to the shaft ¢ by the
cluteh-coupling 7. The front end of the shaft «go
p is provided with ordinary screw-clamp jaws
»* for holding the shank of the tool placed
therein, which in the drawings is represented
as a hollow or cylindrieal drill .

The trephine 7, Figs. 11 and 12, for remov- g3
ing eirecular pieces of bone, has a shank -
adapted to be lield by the serew-clamping
jaws p% It is provided with a eylindrical
gage ', clamped thereon by the screws? and
by means of which the depth of the cut is de- roo
termined. = ' :

Instead. of the various tool-holders being
attached to the end of the hand-piece a® of.
the motor, their body portions may be en-
larged sc as to constitute hand-pieces, the 1oj
electromotor being attached directly thereto.
This modification is shown at Fig. 6 applied
to an ordinary chuck s for holding drilis and
other rotating tools, whose shaft s’ is pro-
vided with one shaft of the clutch-coupling 110
4% for connection to the motor-shaft ¢/, as in
all of the other previously-described devices.
The bearing of the end plate «® of the motor
is prolonged and fits into the end of the hand-
piece, which is firmly held therein by the 115
thumb-serew ¢ passing through the flange #,
extending from the end plate a® and bearing
against the hand-piece or into one of a series
of depressions formed therein.

The rear end of the motor-shaft 4 is pro- 120
vided with a knob or milled hold v, by means
of whieh the shaft is held or rotated when de-
sired. : 7 .

" The motor is entirely surrounded by alight
casing a® to cover up and protect all of the 125
working parts.

llaving thus described my invention, what
Iclaim, and desire to secure by Letters Pat-
ent, is— R

1. In combination,an electric motor, a han- 130
dle or hand-piece in substantially the same
axial line as the motor at theone end thereof,

70

by which the motor is held and controted, an

armature or motor rotating shaft arranged to
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pass longitudinag]ly through said handle for
operating the tool to be worked, and a cir-
cuit opening and closing switch connected
with the inotor- outside of the handle and to
one side of it for operation by a digit of the
hand which grasps the handle, substantially
as set forth. . :

2. In combination, an electromotor, a hand-
piece connected thereto, by which the motor
is held and controlled, a crank-lever located
over the hand-piece, and a brake-shoe con-
nected thereto arranged to act on, the motor-
shaft and retard the speed of the same when
the lever.is depressed by one of the digits of
the hand grasping the hand-piece.

3. In combination, an electromotor, a hand-
piece connected thereto, by which the motor
is held and controlled, a switch-lever located
over the hand-piece in position to be oper-

ated by the thumb of the hand grasping the -

hand-piece to open and ' close the motor-cir-
cuit, a brake-lever, also located over the hand-
piece in position to be operated by the fore-
finger of the hand, and a brake-shoe con-
nected to the brake-lever arranged to act on
and retard the speed of the motor-shaft when

its lever is depressed. -

30
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4. In an electro-osteotome, in combination,
an electro motor, a hand - piece projecting
froin one end thereof, in which the armature-
shaft rotates, a detachable tool-holder ad-
justably attached to the end of the hand-piece,
a shaftin the tool-holder connected to or actu-
ating the tool held thereby and provided with
a cluteh-coupling connecting it to the motor-

‘shaft, substantially as set forth.

5. In an electric osteotome,in combination,

an electric motor, a hand-piece at one end of

the motor, an armature or motor rotating

shaft arranged to pass through said hand-

piece, adetachable tool-holder, and an adjust-

* able supporting-crane and an elastic suspen-

45

sion cord or spring by which the motor is
suspended from the crane, substantially as
set forth. . B

6. In an eleciro-ostcotome, in combination, |

an electromotor provided with a hand-picce

. and a detachable tool-lolder, an adjustable

50,

supporting-crane, a hollow elastic suspension
cord or spring, and electric conduectors con-
nected to the motor passing through the sus-
pension cord or spring and guide-eyes on the

_upper part of thé crane, substantially as set

55
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forth. '

7. In an electro-osteotome, in combination;

an electromotor,, a land - piéce projecting
from one end thereof, in which the armature-
shaft rotates, a detachable tool-holder adjust-
ably attached to thé end of the hand-piece, a
shaft in the tool-holder connected by a coup-
ling to the armature-shaft and provided with

|
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a crahk, a split tool-clamping jaw pivoted in

the end of the tool-holder, and & bar hinged

to the inner end of the pivoted jaw end held .

and controlled at its other end by the crank-
pin, substantially as set forth. .
8. In an electro-ostcotome, in combination,
an electromotor, a. hand - piece projecting
from one end thereof, the armature-shaft
of the motor passing through the hand-piece
and provided with a clutch at its end, a tool-
holder having a shank fitting in the end of

65
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the hand-piece, ashaft in the tool-holder pro- -

vided at its end with the counterpart of the
‘cluteh on the armature-shaft, and ‘a screw
passing through the hand-piece and fitting
into one of a series of depressions in the

75°

shank of the tool-holder to clamp it firmly in

place, substantially as set forth,

9. In an electro-osteotome, in combination,
the electromotor comprising the armaturc ¢
and field-magnet «f, the plate or head o, the
switch-lever fand arm f?, pivoted therein, the
spring f*, the spring-plate f? against which
the end of the arm f? bears, connected to the
field-magnet wire, and the fixed plate f, also
connected to the field-magnet wive, substan-
tially as set forth. ' '

10. In an electro-osteotome, in combination,

the electromotor comprising the armature
and field-magnet «f, the armature-shaft , the

- disk ¢? secured thereon, the plate or head ad,

the brake-lever g and brake ¢’, pivoted there-
in, and the spring g% substantially as set
forth, ‘ :

11. In an electro-osteotome, in combination,

therein, the disk %3 secured on.theend of the
shaft k%, the spherical crank-pin &2, projecting
from the disk, the split jaw k*, pivoted to the
holder I/, the connecting-bar &7, hinged to the
jaw kfand fitted over the spherical crank-pin
k?, the sectional saw %,
and nut 25, forming the pivot for the jaw and
glanllping the saw-spring, substantially as set
orth. :

tor provided with a hand-piece and a detach-
able tool-holder, an electric light attached to
‘the motor, an adjustable supporting-erane,

"and an elastic ‘suspension. cord or spring by
the erane,

which the motor is suspended from
substantially as set forth. :

The foregoing specification of my new and
- improved electric osteotome signed by me

this 13th day of November, 1889, in the pres-
ence of the below-subseribed witnesses,

© MILTON J (_)_S_IAH ROB.ERTS’.
‘Witnesses: .
EpGAR TaTE,
E. M. CLARK.
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| the case or-cylinder 1, the shaft k%, rotating -

105

and the thumb-serew -

105

12, In an electro-osteotome, an electromo-

1o




