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Specification of Letters Patent No. 6,161, dated March 10, 1849.

To all whom, it May concern :

Be it known that I, Groree H. CoRrLiss,
of Providence, in the county of Providence
ancd State of Rhode Island, have invented a

new and useful Machine or. Enome tor Cut-

ting the Cogs of Bevel Cog- 1Whetals and
that the follmvmﬂ 18 a full, clect]:, and ex-

act deseription of the prmmple or charac-

~ter which dlStlIlﬂ‘lllSheS 1t from all other

things before Lnown and of the manner of
making, c(}nstructmﬂj and using the same,

reference being had to the accompanying
drawings, makmg part of this SpBClﬁC‘lthIl

" 1n Wthh—-—

15
l su:le elevthn, Figs. 3 and 4 enhroed.

Figure 1 is a plan of the machine; Fig. 2,

cross sections talen at the line (A «) “of

- Fig. 2—the former with certain parts re-
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_ section at the line (
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moved Fig. 5, another cross section at the
line (B b) of I’w 25 Fig. 6, a cross vertical
c) of Fig. 2; Kigs.
7 and 8 enlarged end and side views of the
cutter and carriage; Fig. 9, an enlarged

separate view of the, hmﬂe which forms

the axis of the guide bar on which the cut-
ter carriage Slldes,, and Iig. 10, an enlarged
separate view of the end “of the ouide bfu*

~with a stem connected therewith.

The same letters indicate like parts i1n all
the figures.

In the machines heretofore employed for
cuttlnﬂ the cogs of toothed wheels a rotat-

1ne bml eutter has been used, and although

39

the case, defective.

thls 1s to a certaln extent eﬁ’ectwe tor cut~
ting spur gear, yet in cutting the cogs of
bevel oear 1t 1s from the very nature of
The cogs when cut with

- a I‘Ot‘ltinﬂ' cutter must be defective for the
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followmﬂ reasons. If the sides of the cut-
ter wheel be parallel the space cut out be-
tween the cogs will also be parallel, whilst
in bevel wheels they should be 1n the lines
of the radii, that 1s, further apart at the

outer than at the inner periphery, and if to

avold this the sides of the cutter wheel are
beveled to make the spaces wider by cutting
deeper toward the outer periphery, then the

spaces will be wedge formed 1in their sec-

tion, which 1s at variance with the proper
formation of cogs, for the spaces below the
pitch line should be vertical or curved in-

“ward and from the pitch line upward

sections of cones which cannot be formed
by a rotating cutter, which from the very

make the curve’
the same from end to end of the cog.

nature of its operatmn will

The object of my invention is to avoid

this ob]ectlon In cutting the cogs of bevel

wheels, and to these ends the first part of

my invention consists in the use of a re-
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ciprocating cutter governed by a guide bar

on which the cuttel carriage Shdes, and

which has its axis of vibration, to adapt the

cutter to the required depth of cogs, at the

apex of a cone corresponding with the bevel

of the wheel to be cut, whether such axis be
fixed or adjustable to wheels of different
sizes, that all the cuts may be in the direc-
tion of the radii.

The second part of my invention consists
In combining the guide bar on which the

cutter carriage runs with a secondary fr ame

hinged to the main frame outside of the cir-
cle of the largest wheel intended to be cut
1n the nmchine that the axis of vibration of
the guide bar may be elevated or depressed
to qdapt the machine to different bevels, and
that the main driving Sh‘lft which commu-
nicates motion to the opelatlve parts of the

machinery placed at the hinged end of the
said frame, may be in the line of the axis
of vlbratmn of the said frame that the vi-

recelving motion ther efrom.

The third part of my invention consists
in combining with the guide bar a guide
plate. ﬂﬂmnst which it bears by means “of a
weight, spring, or the equivalent thereof, so

bration thereof may not change the relative
position of the driving shaft “and the parts
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that ‘18 the guide bar descends to give the -

proper depth to the cogs the said ﬂulde bar
shall follow the curve of the trmde and thus
cetérmine the form of the face of the COgs.
And the last part of my invention consists
i making that part of the rear end of the
ouide bar which rests against the guide,

-momblm s0 as to have an endwme motlon 111

or on the said bar in the direction of its
length, the said movable part or stem being
beveled back of where 1t rests against the
ouide, and so connected either Wlth the gmide
bar or some other part of the 11’1‘1011111@15?'
that at the time of the cutting motion it
will move torward that 1ts bevel surtace

curved outward and these curves should be | may be brought in contact with the cuide

100.
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is provided with a pinion {n) _
cages and carries a cog wheel (o) that turns

which en-

& 6,161
o and glve a ht‘elal motion to the guide bar | its spindle can be moved along the main =
S 10 leheve the cutter from the surfa’ce of the | frame to adapt the machine tofth?e: Cllttll'l g of
S ieog that s being cut, to admit of its mov- | wheels of various diameters. The guide bar .. .
i Ing baek elear: of the: cog, and then at the | is thus connected with the Secendary frame .
EEEEREE R RS~ aend of the return motion, a reversed motion | by :a universal joint, and the connection of 70
SRR R RN R RN 1} 'brmo“ the cutter m the proper: Ine for the univeisal joint Wlth the secondal_yh alme- oo
i'i':'::é:é:z-rré;é;5::::cuttlno:5:5:;:5555:;ér?5%5%5?5?5%5:;5555@555:;:;:;;; can be shitted to adaj‘g the;naa;chlne 1o the;.;.;_;_ _____
i I the ‘10(:(}1111)21113711’1*5 dl’&WlnGS ({I) 1‘6131"3-5 cuttmo of wheels _Of d1ﬁerent fSIZQ‘S: and: as L
oo sents the main frame of the.machme to the | the axis of the vertical vibration of ﬂle. guide 0
4o inside of which is adapted a frame (0) that | bar must ahmys be in the line of the axis g
i T iearries the spindle (¢) of an index plate | of the index plate the mode of shifting =
o madein the usual manner. This frame () | either the one or the other must be -such: SRSEERREEES
. igsecured to the main frame by bolts (d, d) | as will admit of accurate adjustment. For .. . .
oo that pass through elongated holes (e, ¢) in: | this purpose the holes in the mamn frame - . .
1 1g the side pieces: ot the main frame and :as | through which :thﬁe securing bolts pass are gg. .
i there are several of these holes. ‘ﬂOHg ﬂ’lﬁ; ;elc}ngated i ;'~;féiéi:iziziz.5:5:5i5:::;:;:;:;:;;;;';:;25555;;
i niframe, the index plate can be moved to any | = The machme is driven by two belts (¢} .
o iplace 1eqmred on the main frame to adapt and. ("), one being crossed and .the.twofﬂtov-;-z SR
oo the maechine to wheels of: V&_PI_OUS_ sizes.  Lhe: éerned b & d{)uble belt : Shlp}i;)el' ; (g) B0
e g Upper end of the Spl]_’ldie (6‘) 18 adapted like | formed thqt when the direet: belt '(g ) YUNS gy i
ST -{)thﬁ’:f cuttmﬁ" 61101*[168: to : receive: the wheel on the: pulle 1 Nig ( ) 't.ﬂ'l*{re the Gui}tilllﬂ'rﬂ'rl(}tl{)ﬂf SRR
f to be: Cufi A SBCOHdaI‘y 1melin 'd' fI’&Hlee éto tle C1it ter arllaﬂe.b}?’. the: connectlon of i
Coriii i (A) 18 provided near one end with a shaft | parts from the pinion (n), the crossed belt ST
o (4) the journals of which run 1n boxes 757\ (7‘3. ) runs on the loose pulley (), and: when -
. o5 at the end of the main frame, so that the | the belts are shifted at the end of the cutting 90
oo secondary frame can be mclmed to any de- | motion, :to reverse the motion, the cmsqed; S
sired extent. with the axis of the index wheel | belt runs on and: CELI‘IIGS :the: 1:)1111@37 : (Z) and: o
i to determine the bevel of the cﬁoggs' to be cut. | with it the cutter carriage by the same con- ST
. And the extreme rear end of the secondary | nections, and the direct: belt (¢/) then runs: =
g frame is provided with a bolt and teraper | on the loose pulley or if desired this ar- 95 =
o screw that pass through a segment mortize | rangement of belts may be reversed. In this ~
o the main frame :by ‘means of which the . way the desired motions are zowen and the
R SeCOIld‘lI‘y frame may be gecured and beld ;‘Ehlftlno of the beltsis eﬁected. 11} the follow- .+
n place at any inclhination required. The | ing manner. The belt shipper is attached to
25 shqft () of the secondary frame extends the outer end of two rods (2" 4") that slide 100
out sufficiently on one side to recelve one | in a plate (A”) attached to the frame, and
loose pulley (%) and two fast pulleys (/, m) | these way rods (2" ¢"), are connected by a
one on each side of the loose pulley. The | cross bar (¢2) with one arm of a right angle
loose pulley (%) turns freely between and | lever (;”) the other arm of which passes to
40 on the barrel of the other two 1n manner | the inside of the main frame and is there 105
well known to machinists. And the inner jointed to a rod (%£") which passes through
end of the barrel of the fast fpulleys (¢, ) | a thimble (7") jointed to the pendulous arm

(s) that communicates motion to the car-

riage. The rod (%) is provided with two

45 on a stud pmn (p), and the arbor of this ad]uqtqble stops (m’, m”") on each side of the 110
wheel carries a pinion (see dotted lines in | thimble and at such distance apart that
Fig. 2) that engages and carries a sector | when the pendulous arm (s) moves forward
rack (¢) on the end of a rock shate (#) pro- | to effect the cutting motion, toward the end
vided with a pendulous arm (s) to the | of this motion the thlmble strikes one of the

50 lower end of which is jointed a connecting | stops (m”) and shifts the belts to give the 115
rod (¢), that takes hold of the rear end of | return motion, toward the end of which the
a carriage (%) (as seen in Kig. 8) to which | other stop (m”) 1s struck to reshift the
is secured the cutter (v) in any appropriate | belts. In this way by simply varying the
manner. The carriage slides on a guide | distance between the two stops. (m’) any

55 bar (w) properly formed for this purpose, | desired range of motion can be given to the 120
as shown in the drawings. and in turn this | cutter carriage to adapt 1t to the length of
guide bar slides in ways () connected by | the cogs to be cut.

a socket (%) with a stud (z) that pr o]ectb As before described, by reason of the uni-
flom an arbor (a’) which turns on pivot | versal joint connection the guide bar is free

60 screws (07, b’) that pass through the {wo | to move either vertically or horizontally 125
ears (¢’, ¢’) of a plate (&) aecmed by | and with it the cutter carriage which slides
bolts or screws to the side pieces of | on it.” Its rear end which is thus free to
the secondary frame, so that by shifting | move is suspended to a cord (o”) which
these screws the plate can be moved r110:[1g passes over a pulley (p”) with a counter

65 the secondary frame as the index plate and | weight (¢”) attached to it, by which it 1s 130
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- of the guide bar so that the one can slide
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held against the end of a set screw (#”) the |

turning of which will therefore determine

the de th of cut to be made by the cutter.

This gulde bar 1s also borne laterally by

“means of a bent lever (s’) (see also Fig. 5)

one arm of which acts against it and the
other attached to a card (¢") that passes
over a pulley (%") and is provided with a
weight (2”). This weight awlayvs tends to
be‘u the ouide bar in one direction horizon-
tally and against a guide plate (w’) one
edge of Whl(:h 1S formed as to determine the
fmm to be given to the face of the cog. And
as this pla.te can be removed others may be

substituted to suit the various and desired

forms of cogs. The rear end of the guide
bar (w) howevel does not bear agamst this
oulde plate, but, instead of this, there is a
stem (") with a socket in its forward end
that slides qccumtely but freely, on a pro-
jection (v”) (see Fig. 10) from the rear end

on the other longitudinally; and this stem
1t 15 that bears against the guide plate. The
rear end of the stem 1s 100 ed to recelve
the arm (2") of a slide (a?). It will be ob-
served that while the stem is in the position
represented 1n the drawings, as the rear end
of the guide bar is moved up and down to
cut the depth of the cog, the stem (a? ) fol-

lows the curvature of the guide (w’) and

therefore communicates a correspondino mo-
tion to the point of the cutter in a direction
converging to the center of the universal
joint on which the guide bar (w) vibrates,
and that therefore any curve to be given to
the cross section of the cog will be gradu-
ally reduced as it approaches the axis of
the wheel. DBut when the cutter 1s to be
moved back it 1s necessary that it should run
clear of the metal, and for this purpose the
stem (a”) back of the part which 1s repre-
sented as bearing against the guide phte
is curved inward or beveled as at (6%) s

that when this part is brought in contact
with the guide plate a slight lateral motion
1S g1ven to the oulde bar sufficient to relieve
the cutter. The required endwise motion for
this purpose is given to the stem by the op-
eration of Shifting_ the belts to reverse the
motion of the cutter. The inner arm of the

lever (7)) of the belt shifter carries a
box (¢?) that slides freely on the slide (a?).

and toward the end of the forward motion
of the cutter carriage this box strikes against

a stop (d?) from whlch the arm (2"), con-
nected with the stem @', projects and forces
forward the stem to the distance required
to bring the bevel (6?) against the guide
plate (w”) to relieve the cutter. The cut-
ter carriage then runs back, and toward the
end of this back motion the box on the lever
of the belt shipper strikes another stop (e?)
on the slide (2?) and moves back the stem
to bring the cutter in the proper line for

|

8
making its cut. In this way at each opera-
tion the cutter 1s relieved and retumed to

its proper position for cutting.
- The cutter 1s fitted 1n any desired manner

in a socket 1n the carriage, and when 1t 1s
desired to cut cogs of the form represented
In the enlarged. 1"10 11, the cutting edge of
the cutter must be bent forward as shown n
that figure. - |
Various other armngements of machinery
may be substituted for the one herein speci-
fied to give the required movements to the

cutter carriage, but I have specified the one

which T deem the best and which I have es-
sayed, for by this means the range of motion
can be varied at pleasure to suit any desired
length of cogs. In a machine constructed
and operatmﬂ* on the principle of my inven-
tion every cut converges to the apex of a
cone that represents the bevel of the wheel,
and therefore the cogs and the spaces be-
tween them will gradually and in the true
proportion diminish from the outer to the
Inner periphery.

So far I have described the mode of opera-
tion of the machine for cutting the faces of
the cogs on one side, but as each cog has two
faces on opposite sides so soon as one face of
all the cogs have been cut the machine must
be reversed to cut the other side, and for this
purpose 1t 1s simply required to reverse the
cutter (v), the guide plate (w”) that guides
the end of the oguide bar to give the form to
the face of the cogs, and the lever (s”) which
bears the guide bar against the guide plate.
T'he reversed position of these parts 1s shown

by dotted lines in Figs. 5 & 7. By the shift-
ing of these parts it will be observed that the
machine will cut the reversed side of the
cOgs.

The lower end of the cutter should be
formed properly to give the required shape
to the bottom of the c COgs.

What I claim as my invention and desire
to secure by Letters Patent, is—

1. The method of (311’51:1:1:1*0~ the cogs of bev-
eled wheels by means of a remprocatmg cut-
ter that moves in or on a slide (or slides)
that vibrate on an axis that coincides, or
nearly so, with the apex of a cone represent-

| ing the bevel of the wheel to be cut, substan-

tmlly as herein described, by which vibra-

tion the depth of cut 1s determmed and this

1 claim 1rrespective of the ad]ustment of the

axis of vibration, as described.
2. I claim the guide bar, (or its equiva-
lent,) on which the cutter carriage runs, and

havmo its axis of vibration for the depth of
cut as above described when combined with a
secondary irame jointed to the main frame
at some point outside of the circumference
of the wheel to be cut, that the machinery
may be adapted to the cuttmg of cogs on va-
rious bevels substantially as Jescribed.

3. 1 clalm in combination with the guide
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beu having an universal joint, or the equiva- | arate from and movable on the guide bar
-::::e;;;:;:;:;-;-:-_lent thereof ‘and ‘operated  substantially ‘as'| and properly beveled to relieve and clear theelﬂaei:':ézzf
. described; in combination with the ‘guide | cutter for its back movement, substantially:
f-f*=*f=f?f?f?f?i?i?Dlﬂte3tOgﬂld%th@@ﬂtter&Hdd@tefmll’lethe*&SdESGFIbed'.'.'_'_':':';'5'313111153;3535-;;;;;;;32;:5?555.5'51
-_-_-_iW;W::-:&-:formof“thefaceof'the'coﬁ‘s' as deseribed. | o 0 GEORGE H. CORLISS. 000
S - 4:Iclalmmakmwthatpartofthegmde VVltI'l%SSQS..Q:::"_"_"::::::':::_.:::__
S 'barwhmhrestsagqmsttheguldeplatetode- ~ A.P. Bourxg, - B
L termmethefmmofthefaceofthecogssep SRR D P MCCREAL:.:.;_.i:i:;_.:-;:;_;,.:"':-;_:.i o
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