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To. all whom it may concern:. = - |
Be it known that we, Tuomas J. Fay, a resident of

county of Kings and State of New York, and Jonn
Macere EirsworTH, a resident of Bernardsville, in
the county of Somerset and State of New Jersey, both
citizens of the United States, have invented a new
and Improved Crank-Shaft, of which the iollowing is
a full, clear, and exact description.

This invention relates to certain improvements in

. crank shafts, and more particularly to sectional or

19

knockdown crank shafts adapted for use in connection
with engines, compressors, and the like, and the object
of the invention is to so construct the device that the
shaft may be made of the minimum length and- the

- ball bearing support thereof may be brought ‘as close

“to the throw as possible.

A further object of the invention is to p_rovide- &

. crank shaft having a sectional hub, the sections of

20

which separate upon a plane at an angle to the axis of

rotation, and said sections being so connected together

that the rotary movement of one section in respect to

the other is prevented by a plurality of small locking

- members and the longitudinal movement of one sec-

25
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tion in respect to the other prevented by means of
suitable clamping mechanism. -_
A further object of the invention is to provide means

whereby one rotatable member may he-held rigidly

secured to another rotatable member and the resist-
ance to rotation distributed uniformly among a plu--
rality of bearing surfaces. -

‘For securing the objects above referred to, we pro-
vide the opposite meeting faces of the adjacent sec-
tions with a plurality of conical recesses having dou-
ble taper buttons floating therein. - In forcing the sec-

tions together, each of the buttons'is free to move lon-,

- gitudinally so ds to engage within each of its recesses

40

with equal pressure and is of such a size and shape that

1t becomes firmly wedged in each of its recesses when

the sections are brought into contact. Thus, it is 1m-
possible for one of the buttons to be in firmer engage-

~ ment with onesection than with another, and it is also
- impossible for any of the buttons to fail to be forced

45

into place. Each and all of the -buttons receive an -
equal -amount of lateral strain when one of the mem-
bers' 18 rotated. Were separate clamping bolts em-

. ployed, it would be impossible to attain such mechan-

b0

ical perfection that all of bolts would receive equal
lateral pressure, as the holts and the holes would vary
in size even though this variation be alinost infinitesi-
mal. By employing floating double taper buttons,
the resistance to the rotation of one member by the
other is equally and uniformly distributed, and it is

T .

¥

the city of New York, borough of Brooklyn, in the |

b

{

!

impossible for any one button tt}-receive‘-any; more
tateral strain than is borne by each of the other but-
tons. -

55

A further object of the inventioﬁ 1s to provide a

clamping means for holding the sections in engage-
ment with each other, which clamping means may
also be employed for separating the sections when it
is desired to take the structure apart. For securing
this object, we provide a centrally disposed bolt hav.

ing an annular flange intermediate its ende snd adja-

60

cent the meeting surfaces of the two sections, whereby -

‘upon’moving the bolt ldngitudinally 1n respect to one
of the sections the other section may be forced out of -
engagement with the first ‘mentioned gection. imm g

manner hereinafter more fullysset forth.

6

The invention consists In certain features of construe-

tion and combination of parts, all of which will be fully
set forth hereinafter and kpartiCulaﬂy{ pointed out in
the claims. N T o .
" Reference is to be had to fhe_'a;ccompa.nying draw-

‘1ngs forming a part of this spéctfication, in which simi-

A ﬂ‘ ” - ]
in poth the figures, and in which

Figure 1 is a central vertical section through a vor-
tion of a multi-cylinder engine provided with our im-
proved crank shaft; and Fig. 2 is a vertical transverse
section on the line 2-—2 of Fig. 1. |

lar characters of reference indicate corresponding parts

~ To more clearly illustrate the construction. and oper-

ation of our improved crank shaft we have Liustrated
a portion of an engine having a plurality o. cylinders
10 connected to a erank case 11 of any suitable char-
acter. . The crank pase is preferably made up of upper
and lower ‘'sectiohs, and the portions of the crank sre
sub-divided into cha,nlbérs'corresPamdi:;g to the sepa-
rate eylinders by means of the hubs of the crank shafi

rand the supporting bearing therefor. The crank shaft

18 made up of a plurality of sections, and each section
preferably comjprises a pin 12, erank arms 13 integral
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therewith, and hub sections'14 integral with the crank

arms. The crank pin 12 serves to support a.piston rod

- 12% ﬁaving a separable bearing portion 120 of any suif-

able construction. The hub sections 14 unite. to form
the hub of the crank shaft and are provided with means

i {

for securing the same together and means for rotatably
‘mounting the same. As illustrated, each hub is made

up of two oppositely disposed hub sections esch sUp-
porting its crank arm, said sections having their adja-
cent faces meefing upon a plane at right angles to the

axis of rotation. Within these meeting faces WP pro-

95

106

vide oppositely disposed axial recesses which to,, .ther .

form a chamber for the annular flange 15 of a centrally -

disposed locking bolt 16, This bolt is axially disposed

| 1 respect to the crank shaft, and each end thereof is

165"
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nular flangs 1

wovided with a suitable nut 17, whereby
se tigntened from either end.
18 Very shgntly fegs in thickness than
the charaber formed by the two oppositely disposed
T{%{‘EEE‘-GB whereby upon tightening the two nuts 17,
¢ hub sections may be brought into firm engagement
“mi ach ofther. . , |
The bolt 16 und its flange 15 serv
the sections may be forced apart. _ths: is accomplished
by first removing the crank fror the engine and then
inserting a spacing member between the two crank

Cavind of ong seciion and contacting with one of the nuts

17. 'The nat on the opposite end of the sante boltis
removed snd the nub in coniact with the spacing neans
s totated.  As the nut is held from longitudinal move-
inent the i'n::fif is caused to move endwise, and the flange
=‘;th the opposite hub section forces the
ontact with the first mentioned one and
ataws each of the butbons out of one of its recesses,
Within the contacting face of each of the hub sec-
wions we provide o plurality of conical recesses, prefer-
ably siz in nuinher and arranged concentrically in re-
zpect to-the locking bolt 16, The recesses of one hub
section exactly « GOFTESPON( d with the recesses of the ad-
j&ﬂ_ﬂ'{"t hib section, and within these recesses we pro-
vide  plurality of small metal dowel buttons 18 in the
form of double truncated cones and having exactly the
saime aper as. the recesses in the hub section. The
dowsal buttons are preferably slightly shorter than the

19 SNgRZIng W

fatter out of

‘combined depth of the oppositely disposed recesses but

1

0 o s1ze that they become tightly wedged In
ce within both recesses when the hub sections are

reed together, .}.ﬂ'm“der to accommodate tor any

are of sue

pit:
10

stight amouni of metal {Eiqplﬁced or shaved off by the

fnreing of the buttons into their recesses, we provide
each of the recesses with a slightly beveled edge 19
which forms a very small annular recess arcound the
button at ifs s greatest diameter.  This recess isshown 1n
the drawings upon 4 slightly exaggerated scale to more
disclose the same. |

In bringing the sections together, the floating dowel

nutions are free to move longitudinally so as to engage
the walls of the opposed »
all fimes, and the huttons are of such size in respect 1o
48 1

ecesses with equal pressure 24

ne recesses that they engage the walls of the recesses

belore the meeting surfaces of the sections contact:

The sections are then forced into firm engagement and
@il of the butions become wedged 1n place, any metal
shaved or zeraped off enteving the recesses 19 Thus
mInnte varis! io“';a it t1:e s1ze of the recesses or the but-
ons which the most accurate workmanship cannot
GUTPTCEMC HnOL eanse any button to bear more

=4
rotat ted than is suss

1 Lt
10
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one
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'i;ﬂ_mff{l_ o7 each of the other _?'.ihum,hlr_}, and no pution

aan firmly engage the recoss of one sectipn withouf

engnzing Wil Ii sxactly equal pressure the opposite re-
CESS OF ’;:1'1' othor ssction. Mo button can possibly work
toose and an even and nuiorm distribution of the lat-
eral strain is secured. The recesses are preferably
spaced a uniform distance apart, whereby the angular
adjustment of the cranks may be varied at will de-

pendent only upon the Jdistance between the adjacent
recesges. The advantaged of the special form of con-

necting means above described is especially apparent

when 1b DeCOINes nie "Eﬁaf"f to vary this angular adjust-

The an-
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- annular | plates

I sSurfaces
yvided with oppositely disposed tapered recesses and 1a-

confered Ly

870,602

n

ment. ‘Were bolts or other clamping means employed,
1t might be mechanically possible to so space the holes
and arrange the bolts whereby the strain could be uni-

formly distributed among the several holts, vet when
one shaft is adjusted to a definite angle in respect to the

adjacent shaft different openings are brought opposite

to each other and the perfect alinement which may.

have been possible before may be thus destroyed. By

' connecting the parts in accordance with our invention,

the slight inacenracies in construction impossible to

avoid are remedied by the wedging action of the but-

tons as they are forced into place, and the equal dis-

tribution of the strain is secured irrespective of whether

or not the recesses are specially bored for one particular
annular adjustment of the cranks. |
The outer cireumferential surface of each hub seq¢tion

it preferably cylindrical in form and provided with an
outwardly directed flange 20 serving to rigidly hold in

place an annular race ring 21 for the series of balls 22
constituting the ball bearing. The crank case sup-
ports a similar race ring 23, and the balls may be -
serted and spaced in any suitable manner. - As illus-
trated, we provide a plurality of telescoping spacing
mernbers 24 a provision which by holding the race-
ways 21 and 23 eccentric. in respect to each other
and collapsing each spacing member to the limiting
amount, permits of the insertion of the balls and the
spacing members and permits of thelr adjustment to

79
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the position shown in Fig. 2 to positively prevent the

accidental escape of any of the balls. = It 18, of course,
understeod that the balls rnay be secured snd spaced
by various other means, as that shown constitutes no
portion of our invention, -
Supporicd by the umnk case gnd adijacent. each. of
the race vings 23, means for retaining oil or other lubri-
cant within the bearings is preferably provided. As
shown, this means comprises two oppositely disposed
26 lying substantially parallel and
closely adjace:
and 23, each plate being held in place by a cylindrical

porticn 26 terminating in an snnular flange 27 secured -

between the race ring 23 and the supporting crank case.

These plates 25, lying closely adjacent the ball bearing
on f}ppnsnu sides, serve to effectively subdivide the
compartments, one for each
| crank and piston, whereby the crank case may be used
a3-an air or explosive mixture compression chamber, as
18 COMIMON in

crank case into. separate

two-cyele engines,

Having thus-described our invention, we claiin as

newand dezire tosecure by Letters Patent:

1. A erank shaft made up of a plurality of qectim*& hav-
ing surfaces facing each other, sald surfaces being pro-
vided with onpositely dizsposed recesses and dowel. buttons
sented within said recesses hut oat of engagement with the
hottoms fhoereof, | R |

2. A crank shaft made up of a plurality of sectfons hav-
ing surfnces foeing '.1Lh other, sald surfaces being pro-
vided with opnositely dispozed recesses gnd tapereg dowel
hittons within said recesses, seated and centered by the
Lringing of the seetions fogether.

1t the opposite sides of the race rings 21

95
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3. A erank shaft made up ot a 1)1 irality of sé_utiens hafv-’_, |

facing ench other, said surfaces being pro-
pered dowel huttons within said recesses, and seated and
the bhringing of the sections together.

4. A crank shaft made up of a plurality” of sections hav-

ing surfaces facing each Gthf:r, gaid surfaces being pre-
an ﬂrﬁ wlar row of recesess and a centrally ﬁia-."'

vided with

'.‘-._.

139
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ing the meeting faces thereof lying in a plane at

the oppositely disposed sections for preventing

and means for securing the

- 870,502

posed passageway, a plurality of dowel buttons seated
within said recesses, and 2 centrally disposéd bolt extend-
ing through said ‘passageway. |

9. In a crank shaft, a hul made up of a plurality of sec-
tions meeting in a plane at an angle to the axis of rota-

tion, the meeting faces of the adjacent hub sections being -

provided with a plurality of pairs of oppositely disposed
recesses, a button located within each pair of recesses, and
means for locking the seetions together.

6. In a crank shafi, a hub made up of a pln ‘ality of sec-
tions, the meeting faces of said sections being provided
with a plarvality of pairs of oppositely disposed Iecesses,
buttons located within eaeh pair of opposed recesses ond
adapted to float to positions of
axially disposed
gether, )

7. In a erank shaft. a bub made up of separate sections,
the meeting surfaces of snid sections bdeing provided with
oppositely disposed conieal recesses, a plurality of double
conical buttons located within said recesses, and an axial
bolt rigidly securing said sections tnﬁ*ether. |

8. A crank shaft made up of a plurality of sections havy-
an angie
to the axis of rotation. and each of said meeting faces be-
ing provided with a Plurality of conical recesses and
means Iying within said recesses and in engagement with
rotary

bolt rigidly securing said sections to-

movement ot one section in respect to the other,

). A erank shaft made up of a piurality of
each of said sections having a recess in the fuce thereof,
and a locking Dolt having an annular Hange in engagement
with the recesses of the adjacent faces, and having lockimg
nuts at each end thereof. |

10, A e¢rank shaft made up of a plurality of sections,
each of said sectinne having a recess in the face theréof,
and a locking bolt having 2 projection extending inte the
recesses of the adjacent faces, snid tocking bolt serving to
hold the sections in engagement with each other. |

11. A crank shaft made up of a pluvality of sections,
and a locking holt for holding the adjacent sections in en-
gagement with each other, said bolt being provided with
means adapted fo engage with the sectinns, wherehy they
may be’forced out of engagement with each other by the
longitudinal moevenent of the boit,

12, In combination, a Lall bearing including o race-ring
having an outer circumferential bearing face, and two
cranks each havine a hub portion exteuding into said race
ring from the opposite End_s thereof and engazineg with the
race ring to prevent movement thereof in the line of the
axis of rotation and the inner ends of said hubs facing
each other and Iving in planes substantially at right
angles to the axis of rotation. |

13. In combination. a hall bearing having a race ring
having an outer circumferential bearing face, two cranks
each having a hub portion extending into said raee ring
from the opposite ends thereof and enguaging with the race
ring to prevent movement thereof in
rofation, and fricrionaliy "engagiu;: therewith to prevent
the rotation thereof independent of the hub portions, and

sections,

~the Inner ends of said hubs facing each other and l¥iny in

planes substantially at right anygles to the axis of rotation,
simaitaneous rotation of said
hub portivns. | '

14. In combination, a plurality of cianks, each having
two hub portions and the hub portions of the adiacent
cranks iving in planes at right anyles t{}‘ the' axis of roti-
tion, a ball bearing common to said adjacent hub portions,
said bDearing ineluding a ‘race rine surrounding the hub
porfions In the pline of the opposed faces, and means for
rigidly securing together the hul portions of the adiacent
¢ranks the hab portions being construeie? to bind the race
ring in place under the influence of said securing means,

15. In combination, u plarality of ervanks, each having

two hub portinns. the hub portions of the a:djacent cranks

equal pressure, and an,

the line of the axis of

| having opposed faces lying in planes at right angies to the
‘axis of rotution, meu s for securing the simultaneous rota-

tion of the cranks, and a. ball bearing common £0 both hub
portions, said .bearing including a race ring surrcunding

‘the adjacent hubs and held by frictional engagement frd_m

rotation In respect to the hub portions, . .

16. A c¢rank shaft made up of a plurality of sectiong,
each section terminating in a face lying substantially at
right angles to the axis of rotation of the shaft aad ndja-
cent the face of a similar section, independent angd datach-
able fastening means each in engagement with hoth of said
sections, one of said fastening means serving tn_ prevent
longitudinal movement o1 one section. in resmect to {he
other and the other of said fastening meang being disposad
within said sections and serving fte secure the simultaneous
rotation of both sections, and a ball bearing surrounding
the said sections in the plane of the onposed faces.

17. In combination, a plurality of ecranks, egach baving

. two hub portions, the hub portions of the adjacent cranks

having opposed faces lying in planes at right angles to the
axis of rotation, means for securing the simultanecus rota-
tion of the cranks, a ball bearing common to both hub por-
fions, said Learing including a race ring surrounding the
adjacent hubs, and a locking holt extending through the

Cadjacent hubs for locking them together, said hub portions

being provided with meuns for binding said race ring in
place under the influence of siid Incking bol:, |

in. In comabination, 2 plurility of cranks, each naving

two hub portions, the hub portions of the udjacent cranks
facing each other in 2 plane af right angles to the axis of
rotation, aud ench having an annular flange, a roce ring
surrounding
and means for rigidly securing together the adjaceni khub
portions and simultanecusly binding said race ring in placa
hetween said flunges. .

19. A device of the class desceribed comprising a plu-
rality of sections each having a plurality of conicul re.
cesses in its meeting face, and a plurality of deuble coniecal
buttons adapted to frictionaliy engage with the walls of
said recesses without contacring wiih the bottoms thereotf,
and be forced into place by the bringing together of the soc-

tions, said Duttons being longitudinally movable o fioat .

to positions of equal pressure.

20, A device of the class deseribed comprising 2 plu-
rality of sections each having a plurality of conical ro-
cesses In its meeting face, and a piurality of double conienl
buttons adapted to float to positions of eqgual pressure
within said recesses wirhout contaeling with the bottoms
thereof when said sections anre forced together.

21. A device of the class deseribed comprising a plu-
rality of sections each having a plarality of conical re-

cesses in its meeting face, a plurality of double conical

buttons adapted to frictionally cngage with the wallg of
said’ recesses without contacting with the bottoms thereas,
and be forced into place by the bringing together of the sec-
tions, said huth:mé_,.heing lnngitudinﬂl!y movable fo flog
to positions of equal pressure, and a clamping bolt having
4 projection adapted to engage with one of saig sections
for foreing said sections apart, | |

22. A device of the clase described comprising a pin.
rality of seetions each naving a plurality of coniral re-
cesses In {fs meeting fice, g plurality off double conient
buttons adapted to Hoal to positions ¢f equal pressure with-
in said recesses without f:"-nmtemting with the bottoms there-
¢f when said sections ave foreed together, and a clamping
bolt having a projection adapt=d to enguge with ons f
said sections for forcing said sections apart.

In testimony whereof we have signed our minies to tive
Speciiication in the presence of two subscribing witpesses.

TEHOMAS T, KAV,

JOHN MAGED FLLEWORTIT

Witnessgey : |
Crivi W. Farunankg,
FVERawp B, Mausiann.

10

satd hub portions and between 3a.'d ﬂangeé, ,

taly
i+

80

20

oo
3

100

4

jurzd
Lk
G~

1:{:1"1
L i



	Drawings
	Front Page
	Specification
	Claims

