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To all whom it May CONCcern. :
Be it known that we, WiLLiaM C, MAyo
and Joux HourLeHaN, citizens of the United

States, residing at Bl Paso, in the county of
El Paso and State of Texas, have invented

a new and useful Yielding Power-Coupling, of
which the following is a specification.

This invention has reference to 1improve-
ments in yielding power couplings, for con-
necting & power unit to a driven member, and
forms part of a complete system of car opera-
tion intended more particularly for urban
and suburban traffic, but which may be-and

is intended to be used for interstate traflic.
19

This invention will be more clearly under-
stood by first considering the conditions un-

~ der which it is designed to operate. -

20

25

In traction systems it is advantageous te

provide the cars with individual power units

whereby each car becomes independent ot
every other car of the system. It is also ad-
vantageous in such a system that the explo-
sive type of engine be used as the power ele-
ment. Such power units are best operated
when allowed to run continuously, whether

" the car be moving or standing still, and for
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ing element to the driven element is out of
the question since they are largely unreliable

1.

00

the purpdses of the system to which this in-
vention most closely relates such a car unit

‘should have a practically constant speed irre-

spective of the power demanded in the run-
ning of the car. . However, under the condi-

tions of traffic, the car must run at various
speeds and thus bring upon the power unit
various loads from time to time, and at other
‘times the car must be brought to a standstill,
and then again must be started. All these

various conditions of the operations of the
cars of a traction system produce a great va-
riety of strains and sudden demands for
power and also sudden periods when no
power is required, thus subjecting the power

unit to all sorts of variation of demand for

speed. , o
" The use of friction clutches as the interme-
diary for transmitting power from the driv-

for the transmission of such heavy power as

it is designed to use at times upon the cars of -

our system, and since such clutches require

constant repair and are in many ways not at
all adapted for our purposes. '

Our system contemplates the use-of a con-

L
L 2

a—

in accordance with the demand, and in con-
nection with such driving element we don-
template the use of means for changing from

one speed to another. Under-such condM

tions the cars are liable to be subjected to
more or less sudden shocks, which are injuari-
ous to both the engine and the driving gear.
It is the object of the present mvention to
counteract these injurious effects and to
cushion the shocks so that there is a certain
elasticity or flexibility between the drivin

element and the driven element whereby the

55
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chenges of speed or the efiects of variation 1n

the demand for power are not instantly trans-
mitted from one element to the other but be-
come effective only after a certain period of

70

time, whereby the shocks are so distributed
through such period of time that the equi--

librium between the driving element and the

elastic or yielding connection between the

demanded and will then tend to establish an
equilibrium between the two elements with-

‘out their being subjected to any shock or jar.

driven element isgradually and not suddenly
reéstablished. - - |
- To this end, the invention comprises an-

75

driving element and the driven element.
‘which will yield in proportion to the power

80

The invention comprises a drive shaft which

may receive power from-a suitable source,
such, for instance, as an explosive engine of

-sufficient reserve power, and a driven shaft

connected to the part- which is to receive
power from the engine whether this driven

’.

part be the drive wheels of a traction car or -

some intermediary part connected to said
drive wheels, or whether any other driven

90

element be included. These two shafts are -

in constant fixed relation.one to the other.

Upon them is mounted a sleeve hé,vin%llongi— .
tudinal movement with relation to the {
shafts, the'said sleeve being positively fixed

e two

to one shaft for rotation therewith and the
other shaft having means whereby 1t may be
coupled to the sleeve for rotation therewith
or released from the sleeves so that the sleeve
and last-named shaft may rotate relatively
one to the other. Elastic connections are

95

‘100

provided. and means are also sprovided for

putting these elastic connections under more
or less stress so that the driven membei
under increased load may have a certain laﬁ

‘movement which will be gradually eliminate

stant speed driving element generating power | until synchmmsm of rotation is estah]iShed,

105 .
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Irdlowing detailed description taken in con-

m with the “sceompanying drawings
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and Fig. 5 is o side view of the
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erving bo the drawings, there is shown
1 and another shaft 2 in alinement,
“the purposes of the following deserip-
ne shaft 1 may be considered as the
s shaft and the shaft 2 will be considered
e driven shaft. The shaft 1 may also be

| forming one end of the crank
of an explosive engine of any suitable
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stent operation of the engine at constant
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£his engine in itself forming no part of the
pregent mvention, and the mesns for pro-

viding for constant speed under varying loads

alse Torming no part of the present invention,
nsed not be here further considered. The |

driven shalft 2 may be considered as con-
nected to or forming part of a speed-chang-
ing gear, either of a special type which we

bave devised or of any other suitable type,

iz this shaft 2 may be considered as a driven

45 shait for transmitting power from the drive
A | e} P . - : '} . .
- .8hsalt to any inechenism of any kind wherein

- there 1s a variation of demand for power.

The contiguous ends of the shafis 1 and 2

are tormned mto disk-like heads 3 formed at
the peripheries of their meeting faces with

ennular recesses 4 which together constitute
2 pall-race Tor anti-friction balls 5.

_ and 2" and suit-
thereon as 'will hereinafter

BSurroundine the shafts.]
aply - lﬂﬁ_lllltﬁj

appearis a cylindrical shell 6 reduced in dia-
meter at one end to form a neck 7 which

- quite closely embraces the shaft 1 but is not

in contact therewith except at the point 8

~where thers s formed a bearing for this shell

. Qe

npon said shaft. Beyond the bearing 8 the

- shell is again expanded to form another shell -

~or cylinder 9 of considersbly less diameter

thon the shell &, and this shell has its outer
eid closed by g bushing 10 secured in the end
of the shell or cylinder § and snugly fitting

irvention i3 by no meéans limited to-

‘head 3

gﬂpase. In the present in--

13 wier varying loads troim zero load to
?:.é@'-'fﬂli ‘ioad that the engine can carry.

| balls may

N 879,286

eonnscbions will gradually as- | the shaft 1 at this point. Within the in-

terior of the cylinder 9 the shaft 1 iz formed
with a collar 11 fitting the interior of the
cylinder 9 quite snugly but not sufficiently

ciose to produce undue friction. |

Beginning close to the head 3 on the shaft

i th.e?atﬁ;er 1s provided with screw-threads 12
for an appropriate distance away from said
f%_r a purpose which will presently
appear. These threads are formed above
the general surface of the shaft to avoid

weakening it and they are of a very heavy

ty{je,--similar to the U. S, standard, since, as
will hereinafter appear, these threads are

‘subjected to the full strain of the transmitied

POWET., S | o

Applied to the threaded portion of theshaft
1 there 1s a two-part nut 13 shown separately
in Figs.'4 and 5 antl the meeting edges of one
of the parts being shown in elevation in Fig.
1. This nut is formed of tempered tool-

steel and its exterior is turned to a slight

taper which matches the tapered end 14 of
the interior of the cylinder 6 where the neck
7 joins 1t, this taper ending in a shoulder 15.
The meeting faces of the two halves of the
nut are ground true so that when the nut is
torced into the taper 14 the two sections of

the nut will be brought into contact at their
‘meeting faces.
tioned that when the two sections of the nut

The parts are so propor-

are close together there is still a slight space
between the smaler end of the nut and the
shoulder 15, as indicated at 16, thus insur-
ing the rigidity of the grip between the taper
nut and the taper portion of the cylinder 6.

7¢
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The nut is split so that the threads may be

ground true since the
hardened. - | o
1t will be observed that the interior diam-

eter of the threads of the nut is equal-to or

slightly ‘greater than the exterior diameter

of the threads on the shaft so that the threads

on the nut do not enter the threads on the
shaft. In order to connect the nut and the
shaft the matching threads are filled with

‘hardened steel balls 17 and the end threads

of the nut are connected by approximately

radial raceways 18 with exterior crossed

grooves 19, shown in Fig. 5. The nut 13 is

‘always within - the taper portion 14 of the

cylinder 6 and the walls of this taper portion

‘therefore coact with the grooves 19 to form

raceways for the balls exterior to the nut.
These exterior Tacewsays. and the connecting

radial raceways are filled with balls, as well

as the interior threads of the nut, so that the
have free passage through the
threads and to the exterior of the nut and
back again to the threads, exchanging at the
crossed polnt 20 of -the grooves 19. This
structure gives an almost frictionless bearing
between the shaft 1 and the nut 13, and it
will be seen that this is needed when if is

| considered that the muf; must be under he

metal of thﬁ'mut 18
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."?mtﬂ'l driving strain of the car, which strain,

In large cqrs, may amount ta one hundred

horse-power or more.

4t will be understood of course, that no

‘attempt 1s made in the drawing to show
{)mper proportions, but the nut will bé of such

ngth as to mclude a sufficlent number of
balls to give a safe bearing area for any strain
which may be brought to bear thereon. It
will also be understood that the end threads

of the nut become gradually deeper until

when they reach the passages 18 the move-

ment of the balls, therethrough is easy and

the crossing of the grooves 19 dt the point 20

insures an mtemhange of the balls so that all

the balls will eventually follow all the threads
durng the movement of the nut. This

- insures equal wear on both the balls and the

20

threa,ds and mamtams the balls all . of the
same size.: /
The end of the cylmder 6 remote fmm the

- neﬂk 7 is closed by a screw-plug 21 ending in

3¢

40

a cap

cylinder 6. This cap may be polygonal for

' Lhe application of a suitable tool to screw it
1mto place or unscrew it therefrom and the
‘direction of the threads on the plug 21 may

be such that the rotation of the shaft 2 wili
always tend to tighten the plug in its seat,
thus avoiding any danger of loosening- this

.part of the structure and doing away with
the necessity of any special f&stenmg devices.
The center of the
for the passage of the shaft 2

plug is bored out axially

are provided in the plug 21 for splines 23
carried by the shaft 2
ways in the plug as the plug is moved longi-

tudinally on the shaft in a manner. which
will hereinafter appear.-

Betwe@n the head 3 on the end of the shaft.

¥,

Fe

and the 1 mner end of the plug 21 there 1s
confined a heavy helical spring 24, or, when

necessary, more than Ole SPring may be used

at this point, the spring 24 being indicative
of either.one or a number of springs.

The cyhnder 6 is supported in an annular
head 25 formed on one end of a bracket 26
coming from any sunitable fixed portion of
the structure to which

applied. Thls head is bored out to receive

. a number of rings 27 confined in the head 25

o SR
C

GO

G5

" by a nut 28 screwed into one end of the bored

out portion of the head 25. Between the
corresponding end of the interior of the head
25 and the adjacent ring 27, and also between

the meeting faces of ad]acent rings, and of the
nut 28 and the, ring next to it,

30 bearing upon the exterior of the cylinder
6. Between the head of the nut 28 and the

adjacent wall of the hearing head 25 there

are mterpose-d a number of thm washers 31

which may be removed from time to time to

22 abutting-against the end of the

, and key-ways |

Them, splines are of
~sutheient length to always engage in the key-

this 1nvention 1is

are formed
ball-races 29 ﬁlled with h&rdened steel balls !

ok

“depending on the Joad.

-~V1ewed in Kig. 1.
ment of the cyhnder 6 proceeds until the

parts are agay
-ation in the Joad while the parts are runhing
will be quickly responded to by the device,

3

balls and the ball-races. The nut or adjust-
ing ring 28 may be provided with suitable

set-screws for retaining it in any adjusted

position, but such means being a very com-
mon LX})EdlE‘,IIt for this purpose arenotshown

1n the drawings.

The exterior of the GYlIlld%I‘ 6 may be pro-
vided with a hardened wearing sleeve upon
which the balls 30 may tr avel and the in-
terior of said cylinder may also be provided
with a hardened wearing sleeve upon which
the balls 4 may travel, and the races for the
balls 4 and 30 may also be formed of inserts
of hardened metal, but these being structural
details are not shown in the drfmvmtrs |

Now, let 1t be assumed that the shaft 1 is
bemg rotated at constant speed by a source
of power ample for the purpose. The ex-
pansive force of the spring 24 maintains the
nut 13 in the taper portion of the cylinder 6.
Let 1t further be assumed that there 1s no
load upon the shaft 2 and that the con-
tiguous ends of the shafts 1 and 2 are at the
end of the cylinder 6 close to the nut 13 with
the spring 24 expanded. This will mean
that the .cylinder 6 has moved to the right
as viewed 1n Fig. 1 until the nut 13 is about
cmnmdent with the left-hand end of the head

‘The two shafts are now rotating syn-
chronously and the cylinder 6 1s also rotatmg
because of the cannection with the shaft 2
through the plug 21 and splines 23.

Now,

70
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if under these circumstances & load be )laced |

upon the shatt 2, the latter will be- elther
partially or wholly held against rotation,
The result of this is
that the cylinder 6 will be correspondingly
held against rotation and the threaded por-
tion 12 of the shaft 1 will begin to screw into
and through the nut 13, causing the latter

to engage more tightly into the taper por-
tion 14 on the interior of the cylinder 6 and

to pull the said cylinder 6 toward the left as
This longitudinal move-

spring 24 is compressed to such an extent as
to equal the load upon the shaft 2 and the

100

105

110

latter will then rotate, if, at the beginning of -

the operation, it was st&ndmg still.  Under
this latter supposition the starting torque is,

of course, greater than the ioad after the shaft
has come up to speed, and, therefore, the
reaction of the spring 24 will cause the re-
turn of the cylinder 6 for a distanee uzitil the
1N equﬂlbmum Anly vari-

since it s very sensitive to any Va,rmtmn

But there 1s &1ways sufficient time element
entering into the response of the device to 1
_changes of Joad to prevent shocks or jars'to

the driving or driven machinery. > In other

words, there is a certain elasticity or flexibil-=

ity of grip between the driving element énd .

115

o ik
Lo
-

nemut th{, taking up of wear between the | the drwen element suﬂ"lclent to absorb all 130f



879,286

shocks or jars which might otherwise occur | the drive shaft, & cylinder or sleeve surround- ‘6

when the load was applied or changed from

- time to time, cspecially where the applica-

cm

£t

15

20

30

tion or change of load 1s sudden or takes
place in a short time through a long range.
This 1nveniion 1s particularly applicable
to the handhne of heavy loads where great
variations of load are hiable to oceur. 1In a

‘car system such variations and violent vari-

ations of load occur constantly, but the de-
vice forming the subject of the present in-

vention ‘handles such loads without any

undue shock or jar and without producing
undue frietion. - |

It will be understood, of course, that the
scraw-threads 12 extend over a suflicient
length of the shaft 1 to pernut the relative

qovement of this shaft and the cylinder 6

together with the space taken up by the nut
13, and the cylinder 9 wili also be long

enough for the tmovement of the cylinder 6,
‘while the collar 11 will serve to prevent the

escape of the lubricating o1l with which the
cylinder -6 may be filled, and this collar, en-

eaging the ends of the interior of the cylinder

9, may operate as a stop for limiting the
longitudinal extent of movement of the cyl-

1mder 8. -

" It will be observed that the e};}')ansifon and
compression of the spring 24 cannot take
place instantly because of the movement of

~the threaded shaft through the nut 13, and,

30

40

45

60

~the drive shaft, antl-friction  bearings: be-

- bb

60

therefore, even when the change of load is

sudden. the compensating action of the con- |

necting device must consume some time,
whilé theinertia of the driven parts will also
aid in preventing the throwing oil of the load
from scting too quickly upon the coupling

device formmg the subject - matter of the

present invention.

We claim :—

1. A power fransmission device compris-
ing a drive shaft, a driven shaft in alinement
therewith, & member connected for rotation

‘to and slidable on the driven shaft, a spring

interposed between the driven shaft and the
slidable member and inclosed by the latter,
and a screw connection between the drive
shaft and the shidable member. |

2. A power transmission device compris-
ing a drive shaft, a driven shaft having one
end contiguous to the corresponding end of

tween the meeting ends of the two shafts, a
member connected for rotation to and shd-
able on the driven shaft, a spring interposed
between the driven shaft and the.slidable
member and inclosed by the latter, and a
secrew connectfion between the drive shaft
and the slidable member, having threads
counled by anti-friction balls. S

3. A power transmission device compris-
ing drive shaft having screw-threads

I
£

f

1

ing the meeting ends of the two shafts and
connected for rolation with and slidable on
the driven shaft and also baving a tapered

| interior portion adjacent to the drive shaft,

a spring interposed between the driven shaft
and the cylinder, and a nut surrounding the

threaded portion of -the drive shaft and.

tapered to seat
cylinder. o
4. A jsower transmission device compris-
ing a drive shaft threaded at one end, a
driven shaft in line therewith and having one

in the tapered portion of the

| end contiguous to the drive shaft and there.
provided with an expanded head; a cylm-

drical member fast for rotation. with but
slidable on the driven shaft, a spring inter-

70

75

80

posed between the expanded head of the

driven shaft and the corresponding .end of

the slidable member, and a nut surrcunding

the threaded end of the drive shattand con-
‘tained in and acting on said slidable member

85

to move it longitudinally -with relation to

the shafts in opposition to the action of the
Spring. | ' L

5. A power transmission device compris-
ing a drive shaft having a threaded end, a

90

driven shaft in lne therewith, a eylindrical .

member connected to the driven shaft for.

rotation therewith but slidable longitudinally

thereon, a spring interposed between the end
of the driven shaft and the corresponding:
a nut
carried by the threaded end of the drive

end of the cylindrical member, an

95

shaft, the said slidable member and nut co- -

.| acting for frictional engagement one with the
other to impart motion from’the drive shaft

to the said slidable member.
6. A

thereon, a spht nut surrounding the same

and having a tapered exterior, a cylinder

100

%OWBI' transmission device compris- -
ing & shaft having screw-threaeds. formed

105

inclosing the threaded end of the shaft and

having & tapered seat for the nut, anothér
shaft having one end within the cylinder «

and rotatively connected to said cyhnder;
and a spring interposed between the second-

110 -

named shaft and the corresponding end of |

the cylinder. -

, : . . I ; .
7. A power {ransmission device compris-
ing a shaft having screw-threads formed on

115

.one end, & two-part taper nut applied thereto -
and provided with interior threads and ex-

terior grooves with through connections
between the interior threads and exterior .

erooves, anti~friction balls sestod in  the

end of the shaft and having a taper seat for

120
interior threads, exterior grooves and con-+,
| nections, a cylinder inclosing the threaded:

the nut and inclosing the balls contained in .-

the exterior grooves on said nut, anether

shaft in the axial line of the first shaft and

having one end contained in said eylinder

125

formed theresu, a driven shaft in line with | and rotatively connpected therewith, and a



: -

10

v :
il

spring interposed between the inclosed end

ing end of the. cylinder. ~ < ., R

. .llk . . . i .

. S LS N '-'-.. '
8. A power transmission -dewcarccomgns-
ing a shaft having ‘screw-threads forimed-on

‘one end and terminating in an ex yanded-
‘head, a cylinder inclosing said threaded énd «|
of the shaft and the expanded head thereof, |
& nut seated in said cylinder and surround-:
ing the threaded end of the shaft, anti-fric-
tion balls interposed between the nut . and

shaft, another shaft in the axial line. of the

first-named shaft, also provided with an ex-

nanded head contained within said cylinder,

anti-friction bearings between the contiguous

heads on. the ends-of the shafts and between

the same and the interior of the cylinder,
means for coupling the second shalt rota-
tively to the cylinder but permitting the lat- '
ter to move longitudinally on the shaft, and
a spring'interposed between the headed end |

of the secons

“shaft and the corresponding

“end of the eylinder.- =~~~
9. A power transmission device compris- .
ing: & shaft having screw-threads thereon
near orne énd and a collar at a point near |
~ said end but more remote therefrom than |

“der and rotatively connected
‘having its end -contiguous ° | co
‘responding end of the first-named  shaft,

| the screw-threads, a_ cylinder inclosing the
‘threaded end of the shaft, said,c
‘| ing & continuation ‘connecﬁed"t 1
neck and .inclosing the collar on said shafty:

a nit inclosing the threaded end of the

“shaft, anti-friction bearings between the nut
“and shaft, another shaft entering the ‘¢yhn- -
therewith and :

G

[y

ylinder hov-
ereto: by 'a

70

WL

anti-friction bearings between the contig-;

the cylinder, a spring interposed between

“corresponding end of the cylinder, and an.
anti-friction support for the cylmder within

“uous ends of the shafts and the interior of
| gen 44

which 'the latter  may rotate and move.

longitudinally. = -

1 . -
*

- .

tures in the presence of two witnesses.

 WILLIAM C. MAYO,

e JOHN HOULEHAN.
Witnesses:
. W. A, WARNOCK, |
- Wum. W. GILLEN.

In testimony that we claim the foregomg:



	Drawings
	Front Page
	Specification
	Claims

