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UNITED STATES

PATENT OFFICE.

ARTHUR W. BROWNE, OF WESTFIELD, NEW YORK, ASSIGNOR TO THE S. S.
WHITE DENTAL MANUFACTURING COMPANY, OF PHILADELPHIA, PENN-

SYLVANIA.

DENTAL ENGINE.

SPECIFICATION forming part of Letters Patent No. 368,187, dated August 16, 1887,

Application filed January 12, 1837, Serial No. 224,115. (No model.) Patented in England Jannary 26, 1887 No. 1,978,

To all whom it may concern:
Be it known that I, ARTHUR W. BROWNT,
a citizen of the United States, vesiding at West-
field, in the county of Richmond and State of
5 New York, have invented certain new and use-
ful Improvements in Dental Tingines; and I do
hereby declare the following to be a full, clear,
and exact deseription of the invention, such as
will enable others skilled in the art to which it
1o appertains to make and use the same, my said
invention having been patented in England
Janunary 26, 1887, as No. 1,278, ‘
My invention relates to dental engines,
wherein a rapid-revolving motion is imparted
15 to a driving-shaft, and by said shaft to a tool-
holder, to drive an operating-tool carried by
said tool-holder. The driving-shafts of such
engines are either flexible shafts—such as wire-
coil shafts—or are made up of stiff sections of
20 shafting connected by flexible or universal
Jjoints, whereby the operating-tool driven by
the shafting may be freely moved about with-
n certain limitsto direct the tool to the proper
point and at the proper angle to do its work.
25 'The usual wire-coil shafts are open to some
objections—such as unsteadiness in operation
and lack of durability—while in the other
class of shafts, made up of stifl sections united
by universal joints, there is generally either a
30 stiffness in the joints or the same liability to
unsteady rotation as is observable with the
wire-coil shafts. These defects in the stiff-
scetioned universally-jointed shafts of previ-
ous consfructions seem to be due to imperfee-
35 tions in the universal joints employed both
for the shafting and the tubes or sleeves which
envelop the shaft-seetions.
The object of the fivst part of my present
invention is to improve the dental engine as
40 respects its stiff-gectioned driving-shatt con-
neetions and bearings, whereby while the tool
is free to bereadily moved about to be direeted
to its work the shafting will be steadily and
positively driven in whatever direction the
45 tool may be operating with a like steady and
positive operation on the part of the tool
driven by said shafting, and whereby, also,
the durability of the shafting will be increased.
A further objeet of this part of my invention
50 Is to improve fhe organization of the driving-

shaft and lateral engine-arm g0 that the shaft-
ing may be readily supported horizontally by
the top of the engine standard or upright out
of the way when not in use.

The next part of my invention relates to the

manner of conneeting. the foot-pedal and at-
tachments to the base or tripod of the engine,
80 as to avoid tilting the engine upon an un-
even f{loor when the weight of the operator is
thrown upon the pedal in operating it.

The subjoct-matter claimed hercin as my
invention will first be described in detail as
organized in the best way now known to me,
and will then be distinetly set forth at the close
of this specification.

Tn the accompanying drawings, whiel illus-
trate so much of a dental engine as is neces-
sary to an understanding of my present im-
provements, Figure 1is a side clevation of my
improved engine, showing the vertical stand-
ard as adjusted slightly out of the perpendie-
ular and the shafting as supported out of the
way, as when the engine is not in use. Tig.
2 is.a detached view of a portion of the flexi-
ble ov universal shafting and its enveloping
sleeves or bearings.  Tig. 3 is an enlarged ele-
vation of a portion of the shafting and envel-
oping-sleeves, one scefion thercof being bent
baclkward, so as to lie substantially parallel
with the section beneath it. Iig. 4 is a simi-
lar view with one section of the shaft hent at
right angles to the other. Tig. 5 is a similar
view with the outer shaft scetion at its extreme
extended position. IMig. Gisaview of the flexi-
ble or universal joint of theshaftat right angles
to the views previouslyshown,showing an edge
or planviewoftheconneeting-linksbetween the
envelopingsleeves or tubesof the jointed shaft-
ing. Tig. 7 is a longitudinal section through
the cngine-head and lateral engine arm or
sleeve, with a side view of the lexible or uni-
versal shafting to show the construction more
clearly; and Fig. 8 is a view of the vertieal
fork for securing and sapporting the swinging
section of the driving-shaft and its sleeve and
thehand-piece of theengine carried at the outer
end thereof. Tig. 9 is a similar section to
that of Fig. 7, with a little differencein detail,
and showing the rear end of the driving-shaft
as carrying abrush-wheel to be rotated. Fig.10
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is.an enlarged view of the adjustable friction-
connection between the vertical engine-stand-
ard and the base or tripod by which said stand-
ard may bemoved or adjusted out of the perpen-
dicular and back again, as required; and Fig.
11 is a vertical section through said friction-
connection of the engine standard and base.
Fig. 12 is an enlarged bottom plan of the
jointed connection between the foot-treadle and
base or tripod of the engine, and Fig. 13 is a
crosg-section therethrough on the pivot-line of
the rocking pedal. Iig. 14 isarear elevation
of the improved engine. -
The base A of the engine is preferably the
tripod base, as usunal, having an upright or
forked post,-A’, to receive the driving-pulley
B. Said pulley is mounted between the forks
of the post A’ and keyed to revolve with its
-erank-shaft G the bearings of which areformed
in the upper ends of said post A’. Thelower
forked end of the vertical engine standard or
upright D also straddles the driving-pulley B,
and is fitted to rock or be adjusted on the ex-
tended ends or bosses of the forked end of the
post A’ in-a common way. The said engine

. upright or standard D is maintained in its ad-
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justed position by a frictional connection with
the post- A’ of the base or tripod A, and said
connection is preferably organized by extend-
ing the lower forked ends of the engine-up-
right below their pivotal connection with the
post A’,and fitting thereto on each side of said
post, preferably, (although one side would do,)
friction-plates B E, the upper ends thereof be-
ing secured by screws ¢ ¢ to the lower ends of
the upright, and the lower ends of said plates
being secured to the post A’ or bosses thereof
by screws ¢ ¢, passing through longitudinal
slots ¢® ¢’ in said plates into the sides of said
post A’. By tightening said screws any re-
quired amount of frietion can be exerted upon

the lower end of theenginestandard or upright’

D, and it may consequently be readily rocked
or adjusted to the desired vertical inclination,
and will there remain until again adjusted to
the normal perpendicular or other position de-
sired.

Motion is imparted to the driving-pulley B
through a crank, ¢, on the end of the crank-
shaft G, by a foot-treadle, ¥, and pitman G, as
usual. In order to avoid any rocking or tilt-
ing of the engine upon an uneven floor when
weight is thrown upon the foot-pedal, I pivot
said pedal F by its crosswise-rocking pivob
f to a base-piece, heel-plate,or arm, H, and in
turn jointsaid base-piece, plate, or arm to one
of the legs A’ of the base or tripod A by a lon-
gitudinal pivotal comnection, /, whereby the
pedal F may rock or move independently upon
and in the longitudinal line of said leg A’ of

the baseor tripod. The weight, therefore, that

is thrown upon the pedal is accommodated by
the movement of the pedal and its connections
without tilting the base or tripod.

The upright standard D of the engine i
preferably asectional adjustable one, as usual,
to secure the proper adjustments’and tension
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of the driving-belt I, which passes from the
driving-pulley B over the driven pulley J of
the engine-head K, mounted at the upper end
of said engine upright or standard, as usual.
Said engine-head ig fitted to turn or swing
around the upper end of the upright or stand-
ard D, as usual, by the usual socket-and-pivot
connection, (shownin Fig. 9,)and is fitted with
a bearing for the rear stiff section, L, of the
revolving driving-shaft carrying the driven
pulley J, as usual. Said pulley J is keyed
upon said driving-shaft seetion L,and rapidly
revolves or drives it when the driving-pulley
B is revolved by the foot-treadle. = Anarm or
sleeve, M, connected with or forming part of
the engine-head X, extends out laterally from
said head, as usual, and being tubular forms
a bearing or bearings for the pulley-section L
of the driving-shaft. This shaft-section L is
a stiff shaft, and it extends to the outer tubu-
lar end, m, of the lateral arm or sleeve M,
where it is connected by a wire-coil driving-
spring, N, with the inner end of a second stiff
shaft-section, O, which is also fitted to turn in
a tubular sleeve or bearing, P, the outer end
of which is preferably connected by the usual
flexible wire-sleeve connection, Q, with therecar
end of the usual hand-piece casing, R. The
outer end of said second section, O, of the driv-
ing-shaft is also connected by the usual wire-
coil driving connection to the rear or butt end
of the tool-holder, fitted in said hand-piece
casing to revolve said tool-holder and the op-
erating-tool carried thereby when the shaft is
revolved. :

- It is desirable that the connection between
the outer end of the sleeve or tubular lateral
arm M and the inner end of the sleeve I? should
be a universal connection, and such that in
the movements of the sleeve P and shaft-sec-
tion earried thereby relatively to the lateral
arm and shaft-section L thereof there will be
no straining or uneven bending or buckling of
the wire-coil connection N, and consequently
no unsteady, jumping, or irregular motion
in the driving-shalt, and consequently, also,
pone inthe rotating operating-tool. The wire-
coil or driving spring N should take its natu-
ral curve or bend, and thereby avoid changing
the length of said spring N, either by stretch-
ing or compressing it. To attain these ends T
preferably form the adjacent ends of the two
sleeves M P each with a fork, and unite the
opposingarms or members thereof together by
a compound link-connection, whereby in bend-
ing one section of the driving-shaftand its en-
veloping-sleeve relatively to the other in op-
erating with the engine the wire-coil driving-
spring connection N will always bebent sub-
stantially in the are of a cirele, and without
varying its length or contraeting it when in
such bent position. The curves formed by said
wire-coil connection or spring N in its vari-
ous positions due to bending the stiff shaft-
sections are substantially’ segments of circles
of various radii, (see dotted lines, Figs. 4
and 5,) and the shafts occupy the positions of
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tangents to the various cireles. This eom-
pound link - connection consists, preferably,
of four curved links, two of said links, S §,
being pivoted at their inner or rear ends to
opposite sides of the tubular lateral arm or
sleeve M, or the forked end thereof, and at
their front ends to the opposite sides of the
rear forked end of the sleeve P, and the other
two links, T''T, (the counterpart of the links
S'8,) being pivoted by their rear ends to the
front forked end of the sleeve M in advance
of the pivots of the links S 8 with said sleeve,
and by their front ends to the opposite sides of
the forked end of the sleeve P in advance of
the pivots of the front ends of the links S 8
with said sleeve P.
cross each other,asshown,whereby the sleeves
M P, with their contained shaft-sections, may
be extended in approximately a straight line,
as shown in Figs. 2 and 5, until limited by the
abutment of the pivot-connections of the links,
or may be bent toward each other through a
range of motion substantially approximating
to a parallel position, as shown, for example,
in Figs. 1 and 7. This (in connection with
the flexible connections at the butt-end of the
hand-piece and tool-holder thereof) gives all
the motion of the driving-connections neces-
sary to enable the hand-piece and operating-
tool carried thereby to be frecly moved about
to work at the point desired, and at the same
time insures durability of the flexible driving-
spring counection with a steady uniform rota-
tion of the driving-shaft and operating-tool.
In order to give greater freedom of move-
ment to the hand-piece of the engine, and to
provide for holding the frontshaft-section, O,
and its sleeve or bearing P out of the way
when the engine is not in use, Iform the front
end, m, of the Jateral engine arm, bearing, or

The links are ecurved and |

sleeve M in the form of a swiveling or turn-

ing sleeve, (see Fig. 7,) whereby the driving-

shatt and the sleeve or bearing P, universal
counections, and hand-piece may be turned
around or axially, or berocked sidewise rela-
tively to therigid lateral engine arm, bearing,
or sleeve M. DBy this organization, also, the
front sleeve, P, and connected parts may be
tarned around relatively to the lateral engine-
arm M, and the said sleeve P and its contained
shaft folded back parallel with said engine-
arm to fit in the vertieal retaining-fork U,
mounted on the engine-head, as clearly shown
in Figs. 1. 7, and 14, so as to be held ont of the
way of the operator when not in nse.

I claim as my invention—

1. The combination, with the engine-base,
of the pedal fitted substantially parallel with
oue of the legs of said base, the heel-plate to
which said pedal is pivoted, and the direct
horizontal longitudinal pivotal connection of
said heel-plate to said leg, whereby said pedal
with its heel-plate may rock independently
upon and in the longitudinal line of said leg,
substantially as described.

2. The engine-head or lateralarm provided
with a vertical fork thereon to support the
horizontally-bent driving-shaft, substantially
as deseribed.

3. A compound joint for the sleeves or bear-
ings of a flexible or universal driving-shaft,
said joint consisting of a double seb of links,
oncofwhich is pivoted inadvance of the other,
substantially as described.

In testimony whereof Laflix my signature in
presence of two witnesses.

ARTHUR W. BROWNE.

Witnesses:
MerviLne M. JouNsTon,
GILBERT S. BARNES.
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