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(No model.)

To all whom it may COTCETTY:

-~ Be it known thatl, JoaN'T. WILKIN g citi-
zen of the United Stateﬂ residing at Connel §-

ville, in the county of Fayette and State of
Indmna, have invented a new and useful Ma-

chinefor Forming Cycloidal Surfaces,of which

the following is a Spemﬁcatmn
My mventmn relates to improvements in
forming eycloidal surfaces, as for instance in

| ;cutting revolvers for rotary-blowers, pumps,

&e., gear-teeth and the like, or in fact any
form of gear or blower employing {two or more

~iobes formed on cycloidal lines.
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My invention is designed particularly as an

improvement upon the construction of ma-

chine illustrated in a companion application

filed by me May 19, 1892, bearing Serial No..

433,609, and in which I 1llur>t1a,te a construce-
tlon of machine adapted to practice myinven-

tion. Intheaforesaid constructionthe hypocy-
 cloidalline was generated by means or through
the mstrumentahty of a small pinion upon a
crank-shaft for supporting the tool, revolving

and engaging with the teeth of an lﬂt@llﬁlcﬂ or
ring-gear located upon the blank-carrying

-shaft; whereas by my present invention a

tr cmsmlttmn* oear is added to the train of oear-

ing f{)“mel]y employed for the purpose of
transmitting motion from the spur-gear on
' the blank-carrying shaft to the small pinion

of the crank-shaft which carries the tool.
Furthermore, in the former construction of

. machine shown for practicing my invention
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~tion for the same of the spur-gear;

informing the epicycloidal curve the pinion of
the c,ra,nk shaft revolved on the spur-gear of
the blank-carryingshaft, thus necessitating a
removal of the intel nal gear and a Substit.u-—
whereas,
in the present instance, motion is imparted

directly from the spur gear of the blank-car-

ryving shaft to the pinion of the crank-shaft,
the added spur-gear remaining idle. IIere-

tofore it will be seen that the construction of

- the machine required a change of gears at

the end of the epieycloidal and begmnmw of

the hypoeycloidal, or vice versa, and this
change caused loss of time and conmdemble

tmuble By the present invention the ma-

“chine is adapted to cut or pass from one curve
to the other without the removal of any gearb
- or the addition of any such gears.

Refeumn' to the drawings:-—Figure 1 is

of the segmental gear.

‘posite epicycloidal lobes.

side elevation of a machine constructed in ac-
cordance with my impr ovements and adapted
to practice myinvention.
of themachine. Fig.3isan eudelemt!on Fig.
4 is a vertical transverse section of one of the
end-standards of the machine, the parts being
in the position they occupy when the machine

is a.da,pted for cutting epicycloidal curves.
Fig. 5-1s an outer side elemtlon of one of the

standards the gears and shafts being removed.
Fig. 6 is a similar view,the gears being in po-
sition and the outer gears brokenaway to ex-
pose theinnergearsof the series. I'ig.7 isan
inner side elevation of the standard shown in
Fig.5. Fig.8isan external viewin elevation
Fig. 9 is an opposite
elevation of the same and the pinion for op-
erating the same. Fig. 10 is a diagram in-

tended to illustrate the cycloidal curves cut

by my machine. Fig. 11 is a section similar

to Fig. 4 with the exeeptlon that the gears
are ar mnﬂ'ed in the position they occupy when o
Hig. 12 1s a view similar to Fig. 5, the gears . -
and shafts being removed, but the parts being -

the ma,ch,_me is eutting hypoeycloidal curves.

otherwisein the positionstheyoccupy,asillus-
trated in Kig. 11.

Like numerals of reference indicate like
parts in all the figures of the drawings.

In order that I may fully explain the for-
mation of the surface or curve to be produced
by my invention, I make the following state-
ment, calling attention to Kig. 10 of the draw-

Fig. 2 isaplanview 535
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ings wherein I have shown two cycloidal re-

volvers as a matter of illustration in opera-

tive contact: In this figure, 1 designates the
center of motion, and 2 1s the plteh -clrele.
Equal chords 4—4are drawn within the pitch
circle forming an exact square.

circle 3, which is one-fourth the diameter of

the p1tclx circle, over the pitch-line of the

piteh - circle between the opposite angles
formed by the chords beginning and ending

‘exactly at said angles, and the lines Serlbed

by the seribing-point of the ecircle 3 which
will be in its circumference, will form the Op-
Now by arranging
the same size circle inside the pltch-clrcle and

revolving from angle to angle of the opposite

chords, as before desecribed, thelinescribed by

a | the seribing-point of the cncle 3 will consti-

This having’
‘been done it 1s simply necessary to revolve a

QO
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tute the hypocyclmdal curve. In the same
manner and upon the same prmclple revolv-

~ers having a greater number of lobes may be

10
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formed, for instance a three-lobed revolver

would be formed by first scribing the pitch-

~circle, next forming a hexagon by means of
six chords drawn upon the circle, and sceribing

lines between the angles of the chords by

“means of the circle one-sixth the diameter
of the pitch-cirele and alternately at opposite

sides of sald circle, all as will be obvious.

Having described the principle upon which-
the cycloidal lines are formed, I will now pro-

—_————

-ceed to describe my improv ed machine.

The general framework of the machine
eomprises a pair of opposite sides or stand-
ards 9, preferably cast and surrounded by a
heavy flange 6,the whole being bolted securely |

to a base or sill 7. As each of these stand-

ards or sides 1s a counterpart of the other, a

description of one will be sufficient for both,

and I will therefore confine myself in my de-.
seription to a single standard. The standard

is provided atapointslightly above its trans-

verse center with a cicvcular opening 8, and
"above the same with a bearing 9, while verti-
cally below said opening 8 a larger bearing
1018 formed.
in direct vertical alignment, and are -suhl‘_-g_
The
~ bearing 10 is merely a half-bearing and is pro-
vided at opposite sides with shoulders 11,
against which abut the ends of a companion:

‘T'hese bearings 38,9, and 10 are

rounded by a thick flange, as shown.

bearing-block 12 that is removably slid into

the open side of the bearing 10 and is heldin
" place by means of & pairof bolisorscrews 13,

- which pass through the projecting ends or

40
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flanges of the bearing-block and intothe edges

of the standard 5. "The block 1s further pro-
vided with a handle 14, by which when the

secrews are removed, said block may be with-
~drawn {rom its posifion.

Transversely oppo-
site the opening 8 in the standard the flange
surrounding the edge of the same is removed
partially and from the edge there projects
rearwardly an arm 15 integrally formed with
the standard and provided at its cuter ex-
tremity with a bearing opening 16, and near

the standard with a second bearing-opening

17, the same being in horizontal alignment
with the opening 8 in the standard.

the three openings 16, 17 and 8.

In the bearing opening 9 there is located a
short shatt 19, the same having its inner end
threaded and provided with a nut 20, while

beyond the standard the shaft is provided

with a collar or boss 21, whereby it may be
clamped snugly in position. It is further

held in position by means of a binding-bolt
22 passed down through a threaded perfora-
tion formed in the upper end of the standard
and at its lower end bearing upon the shaft.

Beyond the collar 21 the shaft is slightly
greater in diameter, in this instance, than
that portion within the standard, and it is

The
standard is further provided with a bealin-:r_'
opening 138, the same being In alignment with

|'

cap and into the end of the shaft.
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I prowded between its collar and outer end with -
an inner and an outer annular groove desig-

nated as 23 and 24, respectwely Upon thls

shaft 1s mounted for rotation a spur-gear 25,
and through the hub of the same a bolt or
serew 26 is passed, the same being designed
to engage at its lower end with one or the

other of the grooves 23 or 24.
A leta,lu1HW-p1ate or cap 27 is located at the

70

outer end of the shaft 19 and thesame is held

in place by a screw 28 passing through the |

It will be
seen that by loosening the screw 26 the spur.

| gear may be moved in or out upon the shaft
and locked for revolution at such point by

engagement of the screw with the grooves 23

or 24, as the case may be.

Mounted for rotation in the large opening

3 18 a ring 29, and the same is prowded with
an eccentmcally located bearing opening 30.

The ring is provided at one side of its bear-

80

ing opening with ‘a recess 30* in which is =

mounted a bolt 30° provided with a flange 30°

near its lower end, between which and the
outer contracted mo'u th of the recess 30> there

is coiled upon said bolt a spring 30¢, the tend-
ency of which is to force the bolt into the

opening 30, The inner edge of the ring is
preterably provided with a surrounding an- - |
nular flange 31, while its outer edge within

the standard is prm‘*lded with a series of teeth
32, which register or are in line with the re-
cessed flange surrounding the standard and

the opening 8. Located in the aforesaid ec-

centrie opening 30 is a sleeve 33, whose inner

90

95

end "extends ‘beyond the inner face of the =~

standard and is there enlarged and provided
with teeth forming an lnten'ra,l pinion 34. The
sleeve and ring are prowded with registering
openings or perforatlons between thelr oOppo-
site ends, that of the ring being threaded
while that of the sleeve is 'plain, and in the
threaded perforation of the sleevethereisin-
serted a screw 35 whose lower end is plain
and tapered and takesinto the pelfomtlon of

‘the sleeve 33; whereby the sleeve and ring

are locked aﬂ'&mst any independent move-
ment and must move together.

Mounted for rotation in the sleeve 33 is a
shaft 36, whose outer end beyond the stand-
ard and sleeveis slightly reduced as at 37 and

receives a pinion 38, the diameter of which is

the same.as that of the pinion 34, which as
will be seen, is located also upon the shaft 36,
but at the opposﬂe side of the standard. The
inner end of the shaft 36 is provided with a
crank-arm3d9,andatitsfreeend carriesacrank-
pin 40, the length of the arm being the same
as the radius of the pinions 34 and 33. The
shaft 36, in line with the longer end of the
crank-arm 39, is provided with a cavity 562,

It will be Seen that the dlctmeter of the wheel

25 18 of no impor tance, that is, compared with

the diameter of the pinions 38 and 34, but it

18 necessary that the lower teeth of the pin-
ion 38 and the lower teeth of the gear 25
should be in horizontal alignment when the

105
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- ring 29 is so arranged as to bring its bearing
~ opening 30 in its uppermost position, as shown

in Figs. 4 and 5 of the drawings.
Mounted for rotation in the bearing-open-
ing 10 of the standard is a sleeve 41 the same

" having its outer end projecting some distance

fo

beyond the outer face of the standard, and is
provided adjacent to the standard with an ex-

ternal boss 42. Beyond the boss the sleeveis.

provided with akey-seat 43 and mounted upon

and for rotation with the sleeve is a spur-gear

44 also

provided with a key-seat 45 which reg-

isters with that of the sleeve. A spline 46 is

located in the seats of thesleeve and the gear
50 as to lock the two together, and a binding-

gerew 47 passes through a perforation in the

20

hub of the gear and bears upon the spline.
The sleeve 41 is slightly reduced or tapered
internally toward its inner end. |

" TLocated in the bore of the sleeve is a tubu-
lar, externally-tapered bushing 43, the same

‘being slightly longer than thesleeve and hav-
ing its inner end projecting beyond thesame

 and externally threaded as indicated at 49.

30

35

The inner end of the bushing is encompassed

by a binding-cap or nut 50, sald cap having

an opening coinciding with that of the bush-

ing. Stub-shafts ol and 52 are located in and
extend from the openings 17 and 18 hereto-
fore described as being formed in the arm 15

and the standard, each of said shafts being
stationary. Theshaft 53,located in the outer
bearings 16 of the two arms 19, extends en-

‘tirely across the framework thus connecting |
the two standards o.

The shaft 53 is pro-

'~ vided with a hand-wheel 54 by which 1t may

- be revolved.

The extremities of the shaft 53

 beyond the arms 15 carry spur-gears 99 that

45

50

“revolve with the shaft and these spur-gears

“engage with gears 56 which are mounted re-

spectively upon the shafts ol and 52, the in-
ner spur-gear of the series engagcing with the
teeth 32 of the rotatable shifting ring 29.
Each of the standards 5 near its lower end
and near one edge is provided with a bearing
opening 57, and in the same 15 journaled a
shaft 58, the same like the shaft 53 serving to
connect the two standards and projecting be-
yond the outer sides thereof. Upon this

‘shaft is mounted beyond the standards at one
side an inner spur-gear 59 and an outer worm-

gear 60, while at the opposite end but the

~ single spur-gear 59 is located. The inner

55
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spur-gear 59 engages with the lower spur-gear
44 at that side of the machine, and serves to
transmit motion through the same to the gear
25 and to the pinion 38 when the latteris ele-

vated or in its nppermost position (as shown ;

wherein the machine is designed to

in Fig. 4)
h But on the other

cut the epieycloidal curve.

hand, when the gear 38 is in 1ts lowermost
position for cutting the hypoeycloidal curve,
the motion is then imparted to the pinion 38
through the spur-gear 25. Raising from the
«ill and bolted thereto just beyond the worm-
" gear 60 is a vertical bearing standard 61, and

in the same is journaled a vertical shait

prdvided at its upper end wi.th a hand-wheel.

3

63 and near its lower end with a worm-screw

64, which engages with the aforesaid worm-

gear 60.

65 designates a segmental, internally-

70

toothed gear, the same being substantially L.- '

shaped in cross-section, and having its verti-
cal wall provided with an opening 66. Two
of these gears are provided, one for each of

the crank-pins 40. The toothed-portions of

these gears engage with the pinions 34, and

being twice the pitch diameter of the station-
“ary pinion 34 when the crank-arm 39 revolves

the said segmental gear changes contact con-
tinually, the point of contact between the
gear 34 and the segmental gear 65 being al-

ways in direet longitudinal alignment with
The outer face of

that of the crank-arm 39. _
the vertical wall of the segmental gear is pro-
vided with a circular dovetail groove 67.

Upon each of the crank-pins 40 is mounted
a standard 68, the same having an opening

69 at its lower end for the aforesaid crank-
pin. At diametrically-opposite sides of the

arm and the opening 69 the arm is reduced

to form lugs 70, and these lugs are provided

with perforations 71 through which are passed

bolts or pins 72 whose inner ends or heads

take inte the circular dovetail groove 67, and

whose outer ends beyond said lugs are pro-
vided with nuts 73, whereby said bolts or
pins may be tightened within the grooves and
thus the standards securely locked at oppo-
site sides of the erank-pins to the segmental
gears. 'The standards support at their upper
ends an ordinary carriage-way or frame 74
on which is mounted for movement a carriage

75, the same being desigrned to carry a tool

76. Thecarriage is fed by the usual threaded

feed-rod 77, which receives motion through a
train of gearing 78, by means of which the
tool is reciprocated back and forth apon the.

way. | | .*
- Above the machine is located an ordinary

5

80
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tension mechanism for driving the tool-car- -

riage, and so constructed as to permit of a
swinging of the same. | o

- Atoneside of the base of the machine there
is located a pair of vertical standards 79, the
same being provided at their apper ends with
yokes or recesses 80. These standards are

provided at their ends with adjustable rest-

serews 81, which support the tool-carrying
mechanism when the end of itsswingor travel

115

120

is reached and the machine is to be adjusted -

for the cutting of an opposite or contrary cy-
cloid. The standards 79 it will be observed,
are pivoted at their lower ends at 82 to the

base or sill, so that they may beswung down

flush with or below the plane of the sill to
permit of the introduction of the work or
blank to the machine. o

33 designates a blank upon which the ma-
chine is in the act of operating, as shown 1n

Fig.1, and it will be observed that the same

125

130

has an axial-shaft 84, the diameter of which

62 | is the same as the bore of the tapered bush-
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~1s accomplished by a gradual rotation of the |
~hand-wheel 63 the motion being conveyed in |
a manner heretofore described and as will be |

:upon the work the following shifting of the

tion, the screws 13

- from the standards, for which purpose the

- serews 13 are partially removed. - After the
‘blocks 12 have been removed, the sleeves to-
‘gether with their bushings, anud the spur-
‘gears 44 are removed from the openings 10
and the inner ends of the bushings slipped

carriage and 1ts support rest upon the screw- |
rests 31. 'I'he tool is now started and a grad- |
- ual feeding of the work and also of the tool |

obvious. Assuming the erank-shaft to be in
an elevated position as shown in Fig: 4, it will -
- be seen that the movement of the tool, when
~the same has reached the end of its feed, that
18 where the crank has traveled from the rest-
. standards to the opposite side of the ma-
chine, will be arrested by reason of the spring-
~ bolt 30" engaging with the cavity 36* in the

crank-shaft 36, and this arrest of movem

parts takes place: The set-serews 47 are loos-

40

ened and the spur-gears 44 slid outward upon
the sleeves 41 until their inner faces are
slightly beyond the outer faces of the pinions
53 when the hand-wheel 54 is revolved and

~through the medium of the gears 55 and 56

60

motion 18 imparted to the ring 29, and the
same 18 revolved until its bearing-opening 30
is diametrically opposite the position it pre-
viously oceupied, or in other words, is verti-
cally below the center of the ring. That
brings the upper side of the pinions 38 in the
same plane as the upper side of thespur-gears
44, 'T'he set-screws 26 are now loosened or
withdrawn from the annular groove 24 of the
shaft 19, and the spur-gears 25 slid inward
upon the shafts 19 and the set-screws run
down into the grooves 23 of the shafts 19.
Thus it will be seen that the two gears 25 en-
gage with the gears 44 and the pinions 38 and
the same result is obtained asif internal gears
were substituted for the spur-gears 44 as in
the construction of machine deseribed in the
pending application.

P’revious to the partial rotation of the ec-
centric ring 29 the nuts 73 of the bolts 72 are
loosened. It will be seen that when at the
end of 1ts movement the crank-pin will be at
1ts lowest position, and after the nuts 73 have
been loosened on the bolts 72 and the eccen-

~ over the ends of the shaft 84, after which the |
parts are replaced, the blocks placed in posi-
_ tightened and the caps or |
nuts 50 run down upon the bushings drawing |
the same inwardly and setting or clamping

l

h .

Teaches a point vertically below its former

497,998

] trie ring 29 swung or partially rotated sothat =

| 1ts bearing-opening is in the lower position,
| the said bolts will have changed position upon 7o
{ the segmental-gear; whose position is nowre-
| versed to that shown in Fig. 4. R

~In Fig. 8 T bave illustrated the position of

the segmental-gear when the crank-pinislow-

| ered; and in Fig. 9 IThaveillustrated thesame

75

when the crank-pin is elevated. Having re-
tightened the bolts and the partshaving been
placedin the positions described, the machine

the operation being'the same as that befora

described, and the crank-shaft revolving once
in cutfing the curve, when the machine is

| centric-ring 29 is provided in its peripheryat
HLL | opposite sides of its center with cavities 85,
~swung upon the crank-pins 40 until the tool- |

he hypoeycloidal surface,

80

and at one side of the opening 8inthe stand-

‘ard a radial bore 86 isprovided. Inthisbore

that in revolving the ring to change the loca-

‘tion of the shaft 36 and its gearor pinion, the :
| ring will be stopped or its motion arrestedat =

‘the proper point, or directly as the said shaft

position.

~ From the foregoing description in connee-

tion with the accompanying drawings it will =
be seen that I have greatly improved and 1oco

the necessity during the operation of the ma-

chine of the removal of any gears and the

substitution of others for those removed, and
accomplish the same result by a simple and
convenient mechanism readily operated by
hand. | - |
Although I have herein shown and de-
scribed in minute details the various elements
composing my improved machine I would
herein statethatI donotlimit my invention to
the employment of such, as these may be read-
ily varied as experience and practice suggest

1 \ A
| previous application, and that I have avoided

| simplified the construection and operation of

105
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within the scope and knowledge of theskilled

mechanic without departing from the spirit

and prineiple of my invention.

Having described my invention, what I
claim is— -

1. In a machine of the class described, the
combination with a framework having open-
ings, rings mounted in the openings and pro-
vided with eccentriec bearings, ecrank-shafts
Journaled in the bearings, pinions mounted
upon the shafts at the opposite sides of the
frame, segmental gears carried by the cranks
of the shafts and engaging the inner pinions,
and-a tool-carrying frame secured to the Seg-
mental gears, of a support for the work, shafts
located at one side of the crank-shafts, gears
mounted adjustably on theshafts and adapted
to engage the outer pinions, means for driv-
ing the gears, shafts at the opposite sides of

120
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~the crank-shafts, gears mounted on the same
“and engaging the other gears, and means for
_a,d,]uetmﬂ' the gears thus engaging, and for
‘rotating the rings, substantially as speci

2, In a machine of the class described, the

~combination with opposite frames having cir-

~ cular openings, rings mounted in the open-
~ings and having eccentric bearings, crank-
shafts mounted in the bearings, tight pinions

I0

carried upon the outer ends of the crank-
shafts, stationary pinions encireling the in-

ner p01t10ne of the crank-shafts, eecrm,ental

gears Internally toothed and mounted upon

~the crank-pins and having their teeth engag-
ing the inner pinions, standards loosely
mounted on the crank-pins, circular grooves

- formed in the outer faces of the segmental-

gears, bolts passed through the standards into

 the grooves, nuts mounted on the bolts and a

- 20

tool-supporting frame carried by the stand-

- ards, of upper and lower bearings formed in
~ the frames, shafts located in the upper bear-
- ings, spur-gears mounted adjustably on said

~ shafts, shafts located in the lower bearings,
spur-gears adjustably mounted on said shafts
“and adapted to engage the teeth of the upper

- spur-gears and of the outer pinions when the

~latter are in their elevated positions, and

3o

35

means for rotating said lower gears, substan-
tially as epeelﬁed
3. In a machine of the class deeeubed the

combination with opposite frames hcwmcr cir-
cular openings, rings mounted in the open-

ings and having eccentric bearings, crank-

shafts mounted in the bearings, pinions fixed
- on the outer ends of the crank-shafts, fixed

- pinions encireling but independent of the in-

 ner portions of the crank-shafts, segmental

- gears internally toothed and mounted upon

ﬁ._40

the crank-pins and engaging the inner gears,

~ means for temporarily arresting the motion
- of the crank-shaft at each rotation thereof,
~shafts located diametrically opposite the

45

~ erank-shafts and extending beyond the outer
‘ends thereof, gears adjustably mounted upon
© said shafts and intermeshing with each other

- and adapted to intermesh with the pinions

upou the outer ends of the crank-shafts, and
-~ means for rotating said gears, substantmlly

50

as specified.
4. In a machine of the class described, the

- combination with the opposite frames having
- circular openings, rings mounted for rotation
‘in the openings and provided with eccentric

Hed.
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| fixedly on the outer ends of the crank-shafts,
fixed pinions extending from the inner sides

|

bearing recesses formed at one side of the
bearmwe, pins mounted in the recesses and
provided mnear their inner ends with shoul-
ders, coiled springs mounted upon the pins

and interposed between the shoulders and
‘the outer ends of the recesses, ecrank-shafts

journaled in the bearings, pinions mounted

of the frame and loosely encircling the crank-
shafts, segmental-gears loosely mounted on
the crank- -pins and internally toothed to en-
gage the said fixed pinions, a tool-carrying
frame supported by the segmental gears, and
cavities formed in the crank-shafts in line
with the pins, of chafts located at diametri-
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cally opposite sides of the crank-shafts, ad-

justable gears mounted thereon and engaging
each other and adapted for engagement with

the outer pinions of the erank-shafts in ac-

cordance with the positions of the same, and

means forrotating the gears, Substantlelly as
specified.

5. In a machine of the class deseribed, the
combination with a framework having oppo-
site Openmn*e movable bearings mounted in
the openings, crank-shafts meunted in the
bearings and adapted to revolve, pins located
upon Said shafts at the inner and outer sides
of the bearings, segmental l.-shaped gears

mounted on the inner orcranked ends of the

shafts, and a tool-carrying frame secured to

and supported by the segmental gears, of a

support for the work, elﬂafts located at one
side of each of the erank shafts, gears mount-
ed thereon and adapted to be shifted into and

out of mesh with the outer pinions of the-

crank-shafts when the latter are lowered to
their lowest positions and in a horizontal
plane with said pinionswhen sald crank-shafts
are elevated to their highest positions, gears
located at those sides of the outer pinions of
the crank-shafts at which the first-mentioned
gears are located, means forshifting and driv-
ing said gearsand for communicating motion
from them to the work-support, bubstentmlly
as specified. :

In testimony that I claim the fereﬂ'onw as

my own I have hereto affixed my s 1crnatme in
| the presence of two witnesses.

JOHN T. WILKIN.

Witnesses: | .
WM. N. YOUNG,
WM. E. OCHILTREE.
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