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&

IMPROVEMENT IN'MACHINES FOR FORMING CUTTERS FOR CUTTING THE TEETH OF WHEELS.

Specification fdrming part of Letters Patent No.‘l36,' 101, dated February 18, 1873.

o all whom it may concern:
Be it known that I, WILLTIAM SELLERS, of
‘the “city and county of Philadelphia, in the
State of Pennsylvania, have invented certain
new and useful Improvements in the Art of
“Automatically Forming the Teeth of Wheel-
~:Work, or of forming cutters for such teeth, of
-which improvements the following is a speci-
tlcation: S .
~._ It is the object of my invention to form, by
ameans of automatic mechanism, a cutter that
- shall be the counterpart of the spaces between
‘the feeth to be cut; or, by the same mechanism,
to so guide a simple planing and shaping tool
as, when the mechanism-is once adjusted, it
-will produce the desired work with a degree
of ~aceuracy not attainable by hand, and not
‘heretofore attained by mechanism; the range
of these capabilities in the improved mechan-
ism by which my invention is carried out ex-
tending from the largest to the smallest diam-
‘eters of 'wheels, and being equally available in
‘the coarsest or the finest metals used for such
work, - Beyond this my improved mechanism
_aforesaid will not only produce the form of a
tooth, or of the spaces between the teeth, (ac-
cording tothe shape or kind of the cutting-
tools employed,) in the maximum size, with
mathematically-exact uniformity, but will with
the same accuracy, by simple adjustments, re-
produce or form teeth or spaces of lesser sizes
in exact circumferential or diametrical propor-
tion to the given maximum, the given form or
“the given contour in the maximum, in the min-
"imum and in the intermediate sizes, being pro-
duaced by the cutting-tools without the use of
templets.or.patterns; and, moreover, a system
of shapes ox contour for the teeth or the spaces
being adoptedy (say, for example, teeth formed
with two- ares;) the desired work may be pro-,
duced Ly my mechanism, as -above set forth,:
in symmetrical extension, so that, starting with.
"2 minimum number of teeth of a given pitch
. for the smallest of a series of wheels, each
- larger wheel of the series, up to a rack of the
given pitch, will interchangeably mesh or gear
properly with all the others, Such a system of

gear-wheels, and the method of determining the
proper radiuses and the positions of radial cen-
- ters for tops and flanks of teeth, will be found
fully deseribed in the well-known Treatise on
the Teeth of Wheels, by R. Willis, M. A., of

‘the University of Cambridge, England. The

subject-matter claimeéd by me will be specific-

ally designated hereinafter., ' ,
The accompanying drawing, which forms -

part of this specification, represents my im-
-provements as embodied in a machine for form-
ing cutters, the original outline of which is
first adjusted and described at the point I,
and thence imparted in symmetrical reduction
to the movement of the cutting-tool.

. Figure 1 represents a plan or top view; Fig.
2, a front elevation; Fig. 3, an elevationof the
_center and left of Figs, 1 and 2; and Fig. 4, an
elevation of the center and right of Figs. 1
and 2, . LT
- The bed-plate A, shown in each of the fig-
ures, supports two sliding saddles, B, Figs.1,
2,4, and G, Figs,1,2,3. The saddle B ismoved

‘toand fro on the bed-plate by meansof a winch-
" screw, D, The saddle C-is moved with the

saddle B-to and fro on the bed-plate, as here-
inafter described, and when in position is

clamped fast by means of set-screws. The

saddle C has an extension, K, Figs. 1 and 3,
projecting-at-an angle, to be determined as
hereinafter explained, to which projection K
a radius-bar, I, is ‘attached by a bolt, ¢, and
vibrates about an -adjustable center, <, its
movement upon this center being limited in
one direction by a stop, m, Fig.1. An ad-
Jjustable piece, H, Figs.'1, 2, 3, is attached to
one end of the radius-bar I, and jointed to a
short adjustable radius-bar, G, Figs. 1, 2, on
which there is a pin, ¥/, Figs.1, 2. A slotted
radius - bar, B, Figs. 1, 2, 4, extends across
the bed -plate ‘from saddle B ‘to saddle C,
and has one of its ends centered on the pin I,
while its: other end is centered on the pin T’
on the adjustable radius-bar G, Figs. 1 and 2.
A broad-headed pin, ¢, on the saddle C passes
through an elongated ‘hole in the radius-
bar E, thus holding it down to its work while
allowing it to play freely horizontally. A rod,
L, Figs. 1, 2, and 3, in the radins-bar I, is sur-
rounded with a spiral spring, which tends to
press-the end of this radius-bar away from the
radius-bar E; and to limit this movement of
the bar I the end of the rod L is provided with
a stop, ¥, Figs.'1, 2, 3. 'The angle ‘at which
the extension K projects from the saddle © is
to be regulated with reference to the minimum
number of teeth in the series to be cut, as de-
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‘seribed by Professor Willis in the construction
of his odontograph or instrument for drawing
the shape of the teeth for gear-wheels. (See
- his treatise already referred to.) I contemplate
such a connection between the saddle C and
the extension-piece K as will admit of any req-
- uisite adjustment of the angle of its projection,
though I have not so shown it in the drawing,
deeming it ununecessary to describe so obvious

a device as will be sufficient for such variafions.

in the position of the projection-piece K. This
arm K should be graduated for the inside ra-
diuses, suited to wheels of various numbers of
teeth, from the smallest number admissible to
a rack, say, from twelve teeth up to the rack
—ua8, tor example, rack 300, 150, 100, 75, 60,
B0, 43, 38, 34,-30, 27, 25, 23, 21, 20, 19, 18, 17,
16, 15, 14, 13, 12—thus giving the proper ad-
justment to form that part of the eutter which
shapes the tooth inside of the pitch-line. -On
the other hand, the adjustable radius-bar G
and the adjustable piece H are respectively
graduated for the proper adjustments to form

that part of the cutter which shapes the tooth

outside of the pitch-line. Upon a suitable pro-
jection, A/, of the bed-plate. A I arrange a

slotted radins-bar, N, one end of which has a

pin adjustment, O, in the slotted radius-bar E,
while the other end has a pin adjustment,
O/, which permits it to vibrate about the pin
O and slide freely in the plate A’. If the
mechanism be so adjusted that the point O
shall be midway between the points F and F/,
then the pin O will have half the lateral move-
ment caused by the curvilinear movement of
the pin ¥/, while it will have all the longitud-

inal movement of the pin F; and if the point

of the cutting-tool P be so adjusted as to be
midway between O and O’ it will' obviously
have all the curvilinear movement of the pin
‘O,while it will have half the longitudinal move-
ment of the pin O3 and by these concurrent
conditions the movements of the point of the
c¢utting-tool P will be, in all directions, reduced
to just half the movements of the point IV,
For example, in the positions preseribed, ifthe
radius-bars G and I be adjusted to the proper
length to describe a tooth of two inches pitch,
the point of the cutting-tool P will describe a
tooth of one inch pitch. A head, Q, adjusta-
ble back and forth on the bed A/, supports.that
end of the shaft T which carries the blank z,
which is to be formed into a cutter. This shaft
is further supported by a fixed stand, R, which
carries the gear-wheel S with the pinion
and pulleys, through which the gear is driv-
en. The shaft T, which is revolved by means
of the gear-wheel 8, slides endwise through
the gear-wheel to accommodate the adjust-
ments of the head Q. To adjust the machine
pins are inserted in dowel-holes % and v in the
bars I and N corresponding with holes in the
saddle C and plate A’, respectively, the ra.
dins-bar I being thus fixed in a position coin-
ciding with a pitch-line which is common to
all wheels, and the radius-bar N being fixed
in a-position perpendicular to the radius-bar

E. The curves deseribed by the point I will
be determined by the positions of the centers
-4 and. ¢.in the radins-bars 1 and G, and the
relation.of these curves to each other will be
.determined by the adjustment of the position
of the adjustable piece H on the barL -All
of these positions must be fixed by an adjust-

ment of the parts correspondently with the ~

piteh and diameter of the wheel to be cut.
To adjust the pin O the saddle C must be
loosened so as to slide freely on the plate A,
and the pin O must be loose in the bar E.
The saddles B and C and the bar E must then
be moved. so as to bring the pin O into the
proper position correspondingly with the ad-
justments previously made, and in this posi-
tion the pin O and the saddle C must be
secured. The point of the cutting-tool P must
then be brought to and tixed at a point in the
bar N at which -its -position relative to- the
points O and O/ will correspond with the po-
sition of the point O relative to the points I
and F/, and the sliding head Q with the blank
2 must then be brought up to and secured in
a position at which the blank can be operated
upon by the cutting-tool. All of the parts be-
ing thus duly adjusted, the dowel-pins are re-
moved from the holes « and v, the blank is set
in motion, and the saddle B moved to and fro
by means of the winch D so as to bring the
blank under the action of the cutting-tool.
When it is desired simply to produce and
transfer the outline of the tooth withoutreduc-
tion I contemplate placing the point F’in a
slide mounted upon a secondary slide, the
movements of the two slides being at right
‘angles to each other, and placing the cutting-
tool upon theslide to which the center I is
attached, so that the outline of the tooth de-
scribed by the point ¥’ will be transferred di-
rectly to the cutting-tool without beingreduced,
ag isthe case when the point F/ is placed at the
end of a radius-bar, as herein described. This
modification, however, involving nothing more
than the adaptation to the substance of my in-
vention of devices which I do not claim, but
which are well known and understood by those
skilled in the art, and such adaptations being
obvious, I need not describe them in detail.
The essential features of this mechanism are
the adjustable radius-bars through which the
outline of a tooth is described at the point F/,
and the transfer of this outline thus described,
either immediately and in its original propor-
tions, or intermediately and in symmetrical re-
duction, as may be desired, from the point I’
to the point of the cutting-tool acting either on
a cutter or on a tooth of a wheel, the essence
of my invention being contained rather in the
attainment of these broadly new results than
in the specific devices by which I have wrought
them out; but these specific devices are also
new, and constitute a part of the subject-mat-
ter herein claimed. ‘
Having thus described the nature and ob-
jects of my invention, what I clainr as new,
and desire to secure by Letters Patent, is—
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7+ 1 Asan improvement in:the art of-forming
#teeth for wheel-work, or of forming -cutters

:which . are-the. counterpart.of the spaces be-
“tween the teeth to be cut, describing the out-
<line.or contour:of the footh'to be cut,.and im-
: parting-to the cutting-tool a movement con-

" formable to such outline or contour by-adjust-
" =/able automatic mechanism, substantially such

as:heréinbefore set.forth, and without requir-
+ing-the use of templets or patterns.
220 As an improvement in-the aforesaid art,
<.describing -the outline or contour by adjusta-
.~ble automatic mechanism, substantially such
a8 herein set forth, and imparting-to the cut-
- ting-tool a movement describing the same out-
“line-or contour in symmetrically-reduced - pro-
portions, substantially as set forth.

3, The combination, with the adjustable ra-
~dius-bars G and I, of their respective stops m
- and g, for the purposes described.

'4. The combination, with.the adjustable ra-
dius-bars G and-I, of the adjustable piece H,

for the purposes.set forth.

5. The combination,'With.the"saddlé Corits

equivalent, of the. graduated extension K or
[its equivalent, for the purposes described.

: 6. The combination of the radius-bar E and
the adjustable sliding saddles B and O, .for the
purposes described. . B

7. The combination, with the adjustable ra-
dius-bars E and'G, of the center-pin ¥/, for the

-purposes described.

8. The combination of the extension-piece K,
the radius-bars-T and &, the stopsm and y, and
the adjustable piece H, for the purposes set

forth. ) _ .
] © WM. SELLERS._'-

Witnesses: :
WM. E. MORGAN,
WM. S. LYNN. -



