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c‘d/é whom it may. concern:

Be it known that I, DUDLEY KAVA\JAGH

- of Manhattan bomun*h New York city, county

IO

20

25

'3.5

and State of New York have invented a new-
-and useful Improvement in Billiard - Cush-
ions; and I do hereby declare that the follow-
ing is a full, clear, and exact description of |
-the same, refm ence being had to the accom- |

panying drawings, fmmmgz: pmtof this speciﬂ' .
. sirable but in some measure antagonistic

fication.

- My invention relates to bllhard-ta,ble eubh-ﬁ-.
ions of that type which is now and has been
for some years almost wholly the kind made
and used—namely, cushions composed each |
of a strip of vuleanized-rubber compound

having a cross-sectional shape approxi imately

triangular and arranged, in conjunction with
the cushmn rail and bed of the billiard-table,

in such a manner that a ball such as used on
the table will when caused to roll on the ta-

the initial point of contact between itself and
the nose or upper edge of the cushion’s work

face at an elevation &bow e the table-bed some-

what greater than that at whmh hes the cen-

ter of the ball. o
- As is well known to t,hose skilled in Lhe art

of making billiard-tables and understanding
‘the game of billiards, the necessary elements
of a satzsf&ctmﬂy—opemtmw cushion are ac-

curacy in the angles of incidence and reflec-

~ tion when a ball is played against the cush-

40

the cushion 1n- an emment degree to prop-

~erly repel or throw off either an object or the
cue ball when the ball may strike the cush- |
ion with very little force—a capacity to throw

off a ball at the correct angle when it shall

‘Thave approached the eushwn at an exceed-

- ingly acute angle, non-liability to cause or

permit & ball to “‘jump” when played with

areat force against the ¢ushion, and a capac-
*11:? to retain for Q- compamtwely long time |

' '_“111 these essential qualities with whleh the

o

cushion may be-endowed when new, or, In
other words, great durability. As 1t1&afa,et

~_in practice that a cushion possessing in-the
- greatest pmsﬂ)le (160‘1 ee some one or more ef

‘ble-bed and to contact with the cushion have |
| bed considerably less than a ri ight angle, {in

ion, the greatest practlca,ble degree of repel- |
llent power—thab is, a eapacity in the cushion’
to afford as much- “leﬂ's ” to the ball thrown |
off as pﬁss1ble—~r95ponsweness when delicate
~strokes are played—that is, the capacity of

i-

of repellmﬂ' or throwing of

these deeﬂmble qua,hmes must therefore be_
‘lacking to an undesirable extent some otheér

one or more of such qualities, it follows that

to produce the best possible cushion practi-
cally the latter must embody the happiest
‘possible combination of these individually

somewhat antagonistic structural features.
In other words, %o produce the most satisfac-

tory results these SGVGI&I and separately de-

qualities or characteristic, featules must be

combined in such proportions as to produce
a harmomous whole from which the best re-

25

60

sults desirable from a combination of such -

elements (the quality of each of which is in

some measure necessary) may be obtained.
In order that a ball played with consid-
erable force against the cushion shall not
jump, the latter must have its working face
located in a plane oblique to that of Lhe ta-
ble-bed or must form an angle with the table-

the well-known manner, ) intow hich angle the

but inasmuch as the ball will be repelled or

thrown off. by the cushion with less and less
| speed just in proportmn as the degree of ob-
liquity of the cushion’s working faee 18 in-
creased therefore it is important ‘that this de-

gree of obhqmby be reduced to the minimum.
If that part of the cushion’s face with which

the ball contacts in the case of the hardesh

strokes played at such angle as tends to a very

70__-

75
ballis ‘“wedged,” so to speak when it strlke‘a -
‘and is more or less embedded in the cushion;

80

forcible impact of the ball and cushion were

-_parpendicular to the plane of the table-bed,
the reactive powerof the cushion on the ba,li—— |
I'7.e.,1its cap&clt} to quickly and forcibly throw
1 off the ball-—would be the greatest possible;
but such form or mranﬂ‘ement of this partof
the cushion’s face is entzrely 1mnmetw&ble, |

‘because withit the balls would jump to such

an extent that the table would be useless for
the game of billiards. Hence the departure

go

95.

fmm the perpendicular to.the oblique form

of the cushion’s working face must be only to
the extent necessary to avmd the jumping of

the ball, thus rendeimg the cushion capable

agreatest practicable speed

100

* the ball with the -
In other words,

"the degree of obliquity of the face of the cush- |

mn m ust be snch bh::,t the cushion will be as
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““fast” a one as posmble W1thout 11‘lb111ty of

the balls jumping.
. While it 18 necessary or undvmdable that

- ;the ball shall be embedded in the upper part

.C.n

~pecially in the case of a stroke with the an--
glesof incidence and reflection comparatively
‘non-acute, since this embedment impairs ac-
curacy in the angles of the stroke, and many

10

of the working face of the cushion, this em-.

bedment should be as little as possible, es-

ways have been dewsed and used t{o render

 the cushion capable of powerful repellent ac-

~ tion without getting perceptible and undesir-

. the speclﬁc purpose of preventing too much
embedmentof a ball striking the cushion with |
considerable force and at an angle not very
acute may be employed in the constl uction of
my lmproved cushion if found to be expedi- |
~ent, though in my improved cushion the ne-
cesmty for the presence of some face-harden- |
ing means 1S not 8o necessary as in the cases.
of a,ll previously-devised cushions thatI know
of, because in my cushion, as will be pres- |
ently explained, less embedment of the ball

20

able inaccuracy in the angles of the stroke.

Mostof thedevices or meansemployed for this

purpose are generally denominated ‘‘face-
hardening” dewces and some such mearns for

~ can occur with a given degree of Iepellent Ca-

30

paelty

Asiswell knmx n, the incorpor ation of faee-'

~“hardening dewces in the molded cushion-

- 35
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~ed in or placed so far in rear of the actual

60

strip of rubber compound as a general rule
leads to the objections that the cushion,
though it may work well when new will -SO?O-I];
lose its life—that is, will grow slow in action |

and will soon work imperfectly and unsatis-
factorily, owing mainly, as I understand the
matter, to the practical impossibility in most
cases of making a cushion so thatthe rubber
compound of the strip will remain in perfect
anion with the face-hardening device.

rectangle, (and not slide on the contacted sur-
face to tlie least extent,) I deem it necessary

~to have the working surface of the cushion
exceedingly lmpresmble——that 18, highly elas-

tic and very responsive to the toueh of the

“ball—and this quality is also very necessary
-where the ball has to be played very easily
‘against the cushion even at a nearly or quite

1u'ht angle and is required to rebound only a
Short dlstance Therefore if any face-har-
dening device be employed it should be mold-

working face of the rubber strip as not toin-
terfere with the struetural qualities just ex-

plained to be very important, while at the

same time operating perhaps to render the
cushion quicker when very hard strokes may
be.played.

As the material of the cushion-strip is per-
fectly incompressible, though highly elastie,
by reason of the great moblhty of the par £i-
cles of the mass a_nd the power and rapidity

In
~order that in playing a ball against the cush-

‘lon at a very acute angle it shall promptly
leave the point of contaet therewith at a cor-

with which they resume their normal relation:

+ ship after distortion of the shape of the nrass—

as, for instance, by the impact of a ball

.aﬂ*amst the nose and upper working face of
| the cushion-—the practical problem presented

70

for solution in the devisement of a billiard-

cushion that shall be as near perfection in all

particnlars as possible has ever been to con-

75

struct the cushion so that while possessingin

an eminent degree the peculiarities I have ex-

1 plained as being necessary the manner of dis-

placement of the particles of the mass shall
be such that in resuming their normal rela-
tionship the cushion will act with the great-
est possible ball-repellent force. In other

~words, in order to make the cushion act on

80

the ball with the greatest possible degree of '

repellent force it must be made so that when

the ball strikes it the displacement of the par-
ticles in or the disbursing of the mass of rub-
ber compound shall be such that in resuming

the normal condition the cushion will exert

the greatest possible action on the ball in the
right direction and in the best possible man-

understood, the cushion being made necessa-

rily with an oblique working face and a com-
“paratively sharp working upper edge or

““nose” the effects of a ball striking the nose or

| working face of the cushion are to bend up-
wardly and backwardly the extreme forward
edge or nose and at the same time to displace
the particles of the mass so as to produce a
hump in the top surface of the mass in rear of
the nose or working edge.

Now when under
these conditions the mass of rubber com pound

resumes its normal shape, thereby repelling
or throwing off the ball, its action on the ball
operates in a large measure to press the ball

downwardly toward or against the bed of the
table, because the upturned nose and the up-

“wardly-displaced particles (orthe humpabove

alluded to) in the resumption by the mass of
its normal shape necessarily produces this

effect; but,as I haveaboveexplained,the best

possible repellent action of the cushion is at-

tained when in the resumption of its normal

shape or condition the movement of the dis-
placed particles shall be such as will cause

them to press against the ball in a direction

approximatelyhorizontal. In other words,to
get the most desirable action practically pos-
sible the construction and operation of the
cushion should be such that when struck by
the ball the particles of the mass shall be
forced as nearly rearwardly or backwardly in
a horizontal direction as practicable, so that

-in the reaction of the cushion on the ball they

will move forwardly as nearly as practicable
in a horizontal direction. DBy such mode of

action not only is the ball not wedged in be-
neath the nose of the cushion, so that less ot
the reactive power of the cushion will be ex-
pended in ‘‘ unwedging the ball,” so to speak,
but, furthermore, a4 maximum proportion of
the reactive force of the cushion operates to
throw off the ball in a plane approximately

Q0.

ner for the purpose desired. Now, asis well
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pa,ra,llrel_'Wi-th that of the table-bed; and hence |

- the ball will leave the cushion with more

legs or at a greater speed than under other-

conditions, and upon this theory of the prin-
ciple of construction and mode of operation
rests my invention, which may be said to con-

~ gist, essentially, in the combination, with the

10

20

rubber cushion-strip, of means for preventing
the particles of the mass from being dis--
placed upwardly in rear of the nose when the

ball strikes against the latter and for caus-

ing a displacement of the particles of the
‘massin an approximately rearward direction,

so-that in resuming its normal shape the par-

ticles of the rubber strip will move and act

so as to repel the ball as nearly as possible

‘in a horizontal direction, all as will be herein-
-after more fully explained and as will be
most particularly pointed outin the claims.of

this specification. | .

To enable those skilled in the art to make

~ and use my improved cushion, I will now pro-

ferring by letters and figures to the accompa-

25

ceed to more fully deseribe my invention, re-

nying drawings, which form part of thisspeci-
fication and in which I have shown my im-

~ provement earried into effect in that precise

30

form of cushion in which I have so far prac-
ticed it, though it may be carried out either

wholly or in part under some modifications

thereof. -

In the drawings, Figure 11is a vertical cross-

sectional view of so much of a billiard-table

35

- Fig. 3 is a cross-sectional view illustrating
the natural tendencyand action relatively to

.49

- ber mass composing a cushion-strip of the

“as it is necessary to show in order to illus-
trate my invention in one form of it or car-
| __ _ Fig. 21s
~similar view, but showing the invention em-

ried out as 1o the main part of it.

bodied as to both of its features or parts.

the displacament of the particles of the rub-

“modern approved form when struck by a ball.

-~ In the several figures the same part will be
found always designated by the same letters
and figures of reference, and in some of the
figures T haveillustrated by circular, full,and
- .dotted lines a billiard-ball coacting with the
- ¢ushion. ' S S,

@ is the rubber cushion-strip, made of vul-.
canized-rubber compound and of about the

50
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Fig. 4 is a top view of what is illustrated in
“vertical section of Fig. 3. Fig. 6isa similar
“eross-section to Fig. 3, but showing how the
~ displacement of the particles of rubber oc-

curs in my improved cushion-strip.

" usual approved size and cross-sectional shape

6o
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and secured in the usual manner to the
wooden lining of the cushion-rail b, that 1s
bolted (in the ordinary way) to the bed of the
table, the playing-surface of which is illas-
" trated by the line ¢. " It may, however, be re-
~marked right here that in making my im-
proved cushion I prefer that it be of the maxi-
“mum size of cushion-strips and contain a com-

 paratively large percentage of pure rubber;
. also, that the recess or concavity at e in the |

‘ecomparatively large. |

‘rear surface of the molded stri p,which is usu-
‘ally (though not invariably) formed in the

strip a,is of very great advantage in my im-

| proved construction of cushion and is pref-
erably made comparatively large, since in the
| use.of ‘my cushion the displacement of the

70

particles of the rubber mass is so different _'

from that in other cushions as to render 1t
quite desirable that this cavity e (between
the rear surface of the cushion and the plane
surface of the wooden cushion-rail lining) be

By reference now to Fig. 3 it will be under-

stood that when a ball, such as illustrated by
the full circular line 1, foreibly contacts with
the nose or working surface of the rubber.

strip the latter will be distorted from its nor-
mal cross-sectional shape shown in full lines

| to the shape or condition illustrated by the
‘dotted lines, and it will be seen that when the

rubber particles resumeé their normal posi-

| tions the tendency and action of the cushion

during this restoration toits natural shape is
to press downwardly and forwardly on the

75
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surface of the ball (illustrated by thre dotted

line 2) in repelling or throwing off the ball,
and that therefore a large percentage of the
repellent power and action of the cushion is

consumed in nnwedging the ball {as I have

'hereinbefore expressed the idea) from be-

tween the bed-surface c of the table and that

part of the oblique face of the cushion which -

| was in foreible contact with the ball’s surface

[00

at a locality wholly (and some distance) above -

the center of the sphere, and it will also be
readily understood that while perhaps a very
small amount of displacement of the rubber
particles may occur in a rearward direction

and be dissipated at the rear surface,imper-

particles normally ocecupying the approxi-

somewhat similarly-shaped area marked zs «

in the same figure. Of course I can only de-
seribe and illustrate this approximately cor-
rect manner of displacement with substan-
tial, not mathematiedl, accuracy, and it will
be observed that for the sake of distinctness
‘in my illustrations I have not shown in the
‘drawings the green cloth covering which al-
| ways envelops the oblique working face and -
the top surface of every billiard-cushion in a
finished and operative condition, and while
it is true that the operation or action of a

naked cushion when struck by a billiard-ball
is modified by the presence of the usual cloth

105

ceptibly changing the shape of the mass at
the vicinity of the rear recess or cavity e,
~practically about-all the displacement of par-
ticles amounts merely to a translation of the

11O

‘mately triangular area z v 2, FFig. 3, to the

s

120
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covering what I am describing and illustrat-

ing is substantially correct with reference to

the covered or finished cushion-strip.
~As I have made the accompanying draw-
ings on a scale of full size as to the cushion

130

and the ball it presents to the eye just about .

the actual conditions herein described.

By reference especially to

Fig. 4 it will be
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- shown.

T
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‘seen thatthe dlsplfmement of therubber pm ti- |
B ._-eles diminishes laterally from the point win
either direction to where the dotted circle 2
- of the ball runs out of contact with the cush-

1on, and it will be understood, of course, that
the_ vertical cross-sectional views are made on

planes which coincide with the point w of
- the top view, Fig. 4. f is a narrow strip or
- ribbon-like piece of some textile fabrie, pref-
erably a tolerably thin but strong quality of
canvas, that is molded onto the top surface
- of the rubber strip- ¢ at about the locahty
In pmetlce this strip of canvas is

pmpelly placed in the mold in which the

plastie or dough-like rubber compoundis put
in the usual process of manufacture of cush-

- 1on-strips and in which the strip, with its ad-

20

juncts, is subjected to the vuleanizing proc-
- The eanvas g, which by preference cov-

ess.
ers the entire obligue surface of the rubber

~ strip a, is-also applied in like manner during

-3¢

- the process of manufacture, all in such man-

- .ner that in the finished cushion the inter-
stices of the woven fabries f and ¢ will be
In other
- ~words, so that in the finished article as to.
. both the top and the oblique faces of the
~cushion-strip these surfaces will be composed
- of rubber. and canvas, the outermost parti-
cles of both of which mateu&ls will be flush |

filled in with the rubbercompound.

- leth each other or lie in the same plane.

40
-tibly in a rearward direction, so as to lessen
‘the area of the cavity or recess e in the back
side of the cushion-strip, and it will be un-

50.
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By reference now to Fig. 5, where I -have
sh_own the normal con ﬁﬂ'm&tmu of the cush- |

ion in full linesand its distorted shape (caused

by the impact of the ball) in dotted lines, it
will be seen that the particles are displaced
~almost imperceptibly in an upward direction
at the top surface of the cushion, to.a greater
extent downwardly at the locality of the ob-

lique working face of the strip, and percep-

dergtood that under such conditions as to the

- manner in-which the shape of the cushion is

distorted by the impact of the ball in resum-
ing its normal shape, and thereby throwing

_eft the ball 2, my improved cushion operates

in a much moreefficacious and desirable man-
ner than cushions of the previously-known
constructions. In the first place, in resum-
ing 1ts normal condition the cushion pushes
on the ball in an almost wholly horizontal di-
rection, while 1t operates to rather counter-

act the entforcement downwardly of the ball
-onto the bed ¢ (which of course by the frie-

tion created consumes a portion of the ball-

repellent power of the cushion)in lieu of ang-

menting this undesirable condition, as does
a cushion such as those heretofore made and

used, and, in the second place, the contacting

and 1mpacted portion of the cushion not be-

- ing elevated as heretofore this nearly horizon-

tal repellent force of the cushion is initially
applied t0 the ball at a point lower down on
~ its spherical surface more nearlyin line hori-

zontally with the ball’s center of oravity, and
hence with more effect on the ball bochly to

thmw it off.
“Although the presence in my cushion of the

canvas or Oﬁher facing ¢, of non-stretchable

maberial, is very des:lmble, since it performs

the function of preventing even the slight

lifting or turning npwardly and baekwmdiy o

of the extreme edge or nose of the cushion,
yet with this device omitted my improved

75

“cushion, by reason of the combination with
the rubber mass, in the manner shown and
described, of the top strip.f of canvas or other

-suitable non-stretchable fabric, will produce 8c

creatly-improved results, since by reason.of

gested that Sueh a facing operates to tie d(:m n

or prevent the uprising of the nose of the
| cushion when the latter may be struck by a

‘ball; but, 1n the first place, such a cushionas -
heretofore made 1s not efficient for any such
‘purpose, because when such-a ¢ushion has its
| nose forced upwardly and backwardly, as

illustrated at Fig. 8, the canvas facing will -
moveapproximatelyinto theplaneof a radius

of a-circle whose center is nearly coincident.
‘with the lower point or root of the strip a,

and when moved in this manner its apper
edge will be higher relatively to the bed ¢ of

CX=~

this combination alone preventing the dis-
placement of the particles of rubber upwardly
at the top surface of the cushion the latteris
made 10 operate, as I have just above
plained, to repel the ball more nearly hori-
zoatally than cushions heretofore made.
The canvas facing ¢, molded on, as de-
| seribed, 18, 1 know, not new, per se, in a bil-

| liard-cushion, and it has heretofore been sug- go

95
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the table than before, and hence will not pre-

vent the upper forward part of the cushion
from assuming the higher position into which
the impacting ball tends to lift it. In myim-
proved cushion, however, any initial bulging
up of the top surface of the cushion imme-
diately in rear of the nose or extreme work-
ing edge being prevented by the function of
the strip .7, as the ball proceeds to embed its

impacting surface in'the rubber mass the par-
‘ticles of the latter are naturally displaced

downwardly, and thissort of displacement op-
erating, necessarily, to throw the non-streteh-
able facing g into a curved condition, as illus-
trated by the dotted line at Fig. 5, an inevit-
able consequence of this changed condition
shortening the distance (measured in a

(umuovable) edges of the strip g is to pull

downward the nose of the cushion in opposi-

tion to the effort of the impacting ball to lift it.
Of course in the manufacture of my im-

proved cushion the proportions of the parts.

and the precise relative positions or arrange-
ment thereof may be varied some without ma-
terially changing the mode of operation pe-
culiar to my invention, and hence without
departing from the spirvit of the latter, and

10

L1

12

straight line) between the upper and lower

12

13

~although, as I have said, the best results fol- |



low from the combination, with the rubber |

strip a, of both the non-stretchable front fac-
ing g and the top strip f for preventing an
undue displacement of the particles of the
mass at the top of the cushion, a cushion com-
prising only the strip a and the said top-bulg-
ing preventive f or its equivalent will give
vastly better results than any billiard-cush-

ion heretofore made that I know of.

It will be observed from an inspection of
Fig. 5, which illustrates with substantial cor-
rectness the action of the cushion when dis-

-~ torted by a comparatively hard blow of a ball

30

and antomatically returned by its elasticity

to its normal shape, that mainly by the pre--

vention of the usual upward bulging of the
top surface of the rubber mass the latter has
its particles displaced mostly in a rearward

direction, and hence so thatin resuming their

former positions the cushion is made to re-

flect or throw off the ball more nearly in a

horizontal manner, and hence so as to give

‘the reflected ball more legs than possibly ob-
tainable with other prior kinds of cushions.

If it should be found expedient and desir-
‘able to incorporate within the molded mass

« some sort of face-hardening device, the
addition of such deviece would not of course

make the concrete structure any the less |
within the scopeof myinvention. I, however, |-

do not deem the addition of any such device
necessary, and should its presence be deemed

possibly of benefit 1 should advise its incor- | '

e02 . .

poration in such manner as not to materially

interfere with the described operations and

effects of the structure I have herein shown

and described. . »
Having now so fully explained the charac-

—-—
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ter of my invention and the manner of carry- .

ing it into effect that those skilled in the art
can readily understand and practice it, either

in whole or in part, what I claim as new, and
desire to secure by Letters Patent, 18—

40

1. In a billiard-cushion, the combination, '

with a strip of suitable rubber compound, or

other allied gum, of a strip of suitable, non-
elastic, material, arranged at the top surface

of the cushion; and in rear of the nose there-

45

of, in substantially the manner specified; for

the purpose set forth.

9. The combination, with a strip of rubber

compound, or other allied gum, of a device-.
operating

to prevent any material displace-

ment upwardly, at the top surfaee of, but in
rear of the nose of said strip, of the particles

composing the latter; and a non-stretchable

facing, to the oblique forward surface of said
strip; all in substantially the manner and
for the purposes set forth. e
~ In witness whereof I have hereunto set my
hand this 2d day of May, 1399.

In presence of— - -
"DavID E. MCFARLAND,

Epw. J. CAHILIL.

DUDLEY KAVANAGH.
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