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1 ’ .

My invention relates to improvements in bowl-
ing pin setting indicators, . ‘

The object of my invention is to provide by
means of light transmission a visual indication
to a bowler of the preciseness with which bowling
pins have been set upon a bowling alley

(CL 273—37)

‘More particularly stated, it is an object of my

invention to indicate visually: to a bkowler by

‘means of a viewer and light-transmissicn devices :

the precise position of each bowling pin as set”

upon the alley in readiness for the dehvevy of his
‘bowling ball.
Another object of my invention is $0 prov1de a

substantially transparent insert for a hbowling

alley in the location where a bowling pin is to be
set whereby light from a nearby source may, by
its passage through the insert and by its trans-
mission to a viewer, indicate the acouracy with
which the bowling pin has been “sét.”

Another object of my invention is to so buﬂd
my equipment into existing bowling ‘alley struc-
tures as to make it unnecessary to materially
change the structure of such alleys and not to

interfere with the playing of the game as it is
25

naturally practised.

Another object 6f my invention is to use re-
flected light at relatively long distances from the
pin supporting eénd of the bowling alley to indi-
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' Fig. 9 is a detail enlarged view of a portion of

the ground glass viewer used in the a;opa,ratus

shown in Fig. 8.

Fig. 10 is a detail in medlan section 10ng1tud1-
nally of the tubes at a right angle turn in the
tubes used in my light-~ transmitting apparatus.

Fig. 11 is an isometric view of an elbow cori~
struction used in comunctmn with my hght-
transmitting. tubes.

Fig. 12 is a fragmentary view in plan showing

a portlon of a bowling pin-setting frame’ and a

bowlihg pin viewed through said frame.
" Pig. 13 shows my. unitary construction of a
complete group of tubes to underhe the end of
an alley.
Like parts are demgnated by the same refer-
ence characters throughout the several views. -
It is well known that even though a “perfect”
ball may be rolled in the game of bowling, a
strike may not be attained due to the fact that

"the bowling pins have been 1mperfect1y set upon

" the ‘spots intended to receive them. The pins,

cate the accuracy of bowling pin setting without . -

requirement for changing bowling alley mserts
In the drawings:
Fig. 1 is a vertical, longltudmal section through
a portion of a modern bowling alley and showing

30

‘portions of the pin-setting frame in side eleva- ...

‘tion.

Fig. 2 is a ‘section on’ lme 2—2 of Flg 1 with
a portion of ‘the maple bowhng alley ‘hroken away
to exhibit some of my hzht transmlttmg appa-
ratus.

Fig. 3 is a plan view of ‘a portion of g howling
alley and & portion of a pit at the end of the
alley with the pin-setting frame removed and an
alternative form of light-transmitting apparatus
beneath the alley shown in dotted lines.

Fig. 4'is a section on line 4 4of Mig. 2.

Fig. 5 is a vertical section through a portion of

a bowling alley -and an individual set of light-.

transmitting equipment for one bowling nin in
accord with the alternative construction in Fig. 3.

Fig. 6 is a view comparable to that shown-in
.Fig. 1 but disclosing a second alternative light-
‘transmitting: apraratus for disclosing howling
pin-setting position by means of light reflected
from upon the upper surfaces of a bowling pin.

Fig. 7 is a section on line T—T of Fig. 6.

Fig. 8 is a.section on. line 8—8 of Fig. 6 and

therefore, respond in ways unexpected by the
bowler and fail to clear the alley. “According to

practices heretofore prevalhng in bowling alleys

and in accord with bowling alley construction
heretofore khown, the bowler has ‘been at the

‘mercy of the negligent or conniving pin setter .
‘who alone is close enough to the bowling pins to

bn aware of inaccuracies of pin setting.. I have,

»therefore provided the structure shown in- the

drawings as means for making available to the
Bowler an accurate charf or viewing frame in .

‘which the bowler, himself; may see for his own
‘satisfaction that the pins which ‘await his next

“ball are accurately settpon then' rnspectWe spots
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showing most-of the apparatus in front eleva- .

“tion, a portion of the “screen” being broken away
to show the relative locatlon of the pin-setting
apparatus.

“so as to properly respond to a, peI"Fect bhall 1f he 1s

able to deliver it.

- It may be sald broadly of my invenhtion- that 1t
contemplates any means for visually translating
the ‘position -of a2 Powling pin =0 that  the
bowler may be aware of the precise pin position,
and I have promdad several means using light-
‘transmission and reflection - for making fhls 1n-‘-

-formation available to the bowler:

Modern bowling alley construction 1ncludes a

‘foundation 20 depressed at 21 to form the pit.

The usual maple alley surface 22 is supported
above the foundation 208 upon cross pieces: 23
which are in turn rested upon a false floor 24
and longitudinally disposed sleepers 25. ‘- The al-
ley terminatés ‘at 26, and the usual pit floor and
mat 2T is depressed apm’ommately ten inches be-
low the surface 22 of the alley 20. Al either
side of the alley 22 are conventional gutters 28

“ahd 29, and flanking these gutters at either side

of the ent1re structure are “klckback” boards 30

~ and 81,

60

Usually supported upon the klckback boards 30
and 81, the various makes of bowling alley equip-
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ment for the setting of pins upon the alley in-
clude a pin-setting frame 32 which is carried by
posts 33, 34, 3§, and 36 with reference to. which
the pin-setting frame 32 is adjustably mounted
upon vertical slides 37 and 88 in any conventional
manner. A handle 88, for the manual operation
of the pin-setting frame 32, is provided within
easy reach of the pin “boy” who may be stand-
ing in the pit 27. Brace rods or tubes &1 usually
overlie the pin-setting frame 32 and extend be-
tween posts 33 angd 34.

The bowling alley construction thus far dis-
closed is conventional, and there may be varia-
tions thereof with which my bowling pin-setiing
indicator may be adapted as will become appar-
ent from the following description.

It is common practice to inset into the surface
of the maple alley 22 inserts of fiber or other
suitable, long-wearing but replaceable material
at each spot in the alley where a bowling pin
is set by the setting frame 32. In keeping with
this practice, T make a hole or bore 58 completely
through the maple of the alley surface 22, and
I counterbore the hole adjacent the surface to
receive a transparent insert 81 which is exactly
the same diameter as the bottom of a regulation
size bowling pin 52. I thus provide means for
transmitting light through the transparent in-
sert 5! and through the bore 58 into space 523
beneath the maple alley surface 22, but if the
bowling pin 52 is accurately positioned upon the
insert 51, no hght can be transmitted through the
insert.

Beneath the maple alley surface 22 T remove
such cross pieces 23 as may be necessary for the
substitution of light tubes 54, each of which ex-
tends from beneath one of the inserts 5t to the
end of the alley at 26 -as shown most clearly
in Fig. 2, but since the arrangement of thase
tubes is of importance and since their purpose is
to transmit accurately a “picture” of the light
pattern transmitted through each insert 51, I
form the tubes, as indicated most clearly in Figs.
10 and 11, where it will be seen that each tube
54 in following a prescribed pattern is provided
with -an elbow 5% accurately constructed to re-
ceive g plane mirror 56 at an angle of 45 degrees
to the axis of the tubes 54 which enter and are
connected with it. Some of these tubes 54 are
so disposed that their l.-shape is laid horizontally,
as at 87 in Fig. 2. Others are -disposed with the
L-shape of the angle B85 vertically disposed, as
at 58 in Pig, 2. _

In the preferred form cf construction in ac-
cord with my invention I may make my tubes
54 in square cross section and build a complete,
strong unit as shown in Fig. 13 {o indicate the
alley. The tubes 54 are made of substantial ma-
terial and of such dimensions -as to comprise
adequate substitute for the cross pieces 23 which
I remove from beheath the maple surface 22 of
the alley. Thus, they constitute a substantial
support for the alley, and if they are arrayed
‘therebeneath, they present -an appearance at the
end 26 of the alley of an aligned group of light-
transmitting tubes.

The end of the alley at 26 is conventionally
closed by o board 60 which-I convert into a
tefminal gate, as shown most clearly in Fig. 1,
the hinges 81 of this gate being provided at the
lower margin thereof and a stop 62 being pro-
vided to:accurately limit the opening movement
of the gate whereby to dispose the gate at an
angle of 45 degrees to the longitudinal axis of
the alley. Upon the interior surface of the gate

[}
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60 I provide a mirror 63 which when disposed
with the gate at the 45 degree angle referred to
reflects vertically the pattern of light transmitted
through the various tubes 54 from the inserts 51.

At a position sufficiently -high upon the sup-
porting structure above the pin-setting frame 82
to give a clear view for a bowler at his usual po-
sition at the other end of the alley, I provide a
viewer 65 comprising a reflector or mirror set at
an angle of 45 degrees with respect to the light
rays thrown by the reflector or mirror 3 upon
the gate 60, and about this viewer 85 I provide a
viewer box 886 open at its front margin 67 so as
to exclude extraneous light from the viewer 535.
The conveyor 85 has the form of a panel or image
receiving screen to which light rays from any one
or more of the inserts may be transmitted if not
blocked by accurately set pins.

To facilitate the use of my apparatus and to
prevent the gate &0 from interfering with nor-
mal bowling operations, I provide a hand shaft
88 connected to a lever 69 disposed rigidiy in con-
nection with the gate §8. A spring 79 returns the
shaft 68 to upper position whereby to close the
gate B0 whenever pressure is removed from the
shaft §8. It is, therefore, possible for the pin Loy
to open the gate 608 by pressure upch the shait §8
whenever a bowler desires to see whether the pins

- are properly positioned upon inserts 5i.
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Thus, when a pin boy has operated. the pin-
setting frame 32 to set bowling pins 52 in their
proper places upon the inserts 54, light from any
source such as the usual pilet light 1f or any
additional or auxiliary lights such as those at 12
or 18 may not pass through the insert, but if the
pin boy has been -inacecurate or careless in his
work, or the pin-setting apparatus 32 is inexact
in its cperation,.any pin 52 offset from its accurate
position will permit a sector or crescent of light to
pass  through the insert %1 and be reflected by
the mirrers 58, 63, and 65, so that a bowler at
the other end of the alley would be immediately
apprised of the improperly set pin.

Exactness .of  dimensions and accuracy in
translating the light image may be enhanced by
making the tubes in a unitary assembly for in-
sertion beneath the maple alley, as shown in Iig.
2. Plywood or -other large sheet materials have
been found especially advantageous in building
up such a unit.

While the above described preferred form of
my invention eonstitutes a particularly simpli-
fied, mechanical embodiment of my fundamental
concept and is a relatively economical adaptation
of that concept to existing bowling alley equip-
ment, I have provided an alternative form, as
shown in Figs. 3 to 5, wherein mirrored and el-
bowed light tubes comparable to tubes 54 in Fig.
1 are: installed beneath the alley surface 22 at
548, and it will be noted that in this construe-
tion the tubes 540 extend from the inserts and
vertical bores 51-=59 laterally of the alley to a
point beneath gutter 28 where a hole 75 through
the gutter is overlaid by a mirror T6 at an angle
of 45 degrees to the axis of tube 548 whereby to
pass light upwardly to a viewer 850 comprising
a mirror in a box 650 positioned at some height
above the gutter as shown in Fig. 4.

Each of the bowling pins §2 therefore functions
in the same manner as the bowling pin 52 func-
tions in the Fig. 1 and Fig. 2 construction to black
out the passage of light through the transparent
insert 51, and each insert and bore 58 beneath
each pin is provided with its tube 548 and suitable
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mirrors for passing any light rays from the 1nsert
51 to the mirror or viewer 650.
In this construction, the tubes 548 are dlsposed
in the space 53 beneath the alley surface 22, and

the tubes 540 need not be of great structural 5 .

-strength, since the cross pieces 23: may be re-
tained to support the maple alley.

‘It ‘will be noted that whereas in the Fig. 1 and
Fig. 2 construction it is relatively impractical to

array the tubes 540 so as to maintain a continu~ 10

ous sequence from 1 to 10 in: the appearance of
the respective pin inserts in the viewer, it is pos-
sible in-the Fig. 3 and Fig. 4 construction to so
direct the tubes 540 that consecutive alignment

from 1 to 10 of the viewed bowling pins-1 to 1815

may be maintained for easy vision of the bowler.

In the Fig. 3 and Fig. 4 construction, means
must be provided for a view by the pin boy, and
I, therefore, dispose a back view mirror 11

bracketed at 78 from the box 650 at such an angle 20

as to be within easy vision of the pin hoy from
his position in the pit. It will be noted that the
angular disposition of the back view mirror T1
is such that it does not block the line of vision

of the bowler when he attempts to “read” the. 95

viewer 650.

A second alternative construction using -the
transmission of light as a fundamental concept
for the purposes of my invention is shown in Figs,

6, 7, 8 and 12 where it will be seen that I have gp

used the principle of light transmission without
perforating the maple alley and without changing
the usual fiber dlSkS upon which the pins 52 are
- set.

In this alterna,twe construction, all of my: 35

.equipment is installed above. the - pin-setting
frame 32, and the light picture ultimately to be
seen by the bowler at his end of the alley is that
which is picked up by light tubes 54{ in which

the angularly disposed mirrors, to initially pick.40

up the view of the pin 52, are disposed .directly
above the hole 80 in the pin-setting frame 32
above each pin.  Fig. 12 illustrates the area :of
the pin setter 32 above each pin 52.. It will be

-space,-

6

black tof) of the pin and a surrounding band of
light reflected from the side walls of the pin to

-the ground glass 81 where the pattern of light

made thereby appears as indicated in Fig. 9. If
2, pin is offset from its correct position, as indi-

~gcated at 83 in Fig. 9, the black spot indicating

the position of the top of the pin does not appear
centrally of a light band but appears offset in a
crescent of light 284, and the ground glass picture
at 81 is reflected in the mirror or viewer 681 for
easy vision by the bowler.

- I claim:

1. In bowling equipment prowded with bowl-

" ing pins and an alley having a pit at one end

thereof, a mirror disposed to reflect light from
beneath the alley and means built into the alley
for transmitting light to the space beneath the

_.alley through the area for supporting bowling

pins, whereby the pins block out areas of light- -
transmitting means to indicate the p051t1on of
said pins.

2. A bowling alley havmg space therebeneath
and a hinged closure member at the end of the
alley ‘to close said space, light-transmitting. in-
serts in the alley whereby to admit light. to-the
space and howling pins to be spotted .on the in-
serts whereby to block passage of light to the
space, an image receiving viewer within the sight
of a player at the other end of the alley and an
optical system for separately directing a beam
of light from each unblocked insert to the viewer
when the closure member is in a specific open po-
sition, said optical system including light reflect-
ing means carried by the closure and adjustable
thereby into and out of operatlve relation to the
viewer.

3. A bowling alley having space therebeneath
and a hinged closure member at the end of the
alley to close said space, light-transmitting in-
serts in the alley whereby to admit light to the
space and bowling pins to be spotted on the in-
serts whereby to block passage of light to the
.said - closure- member having reflective
means - thereon whereby in certain - positions

understood that the view of each pin 52 as picked;:45 thereof to give evidence of stray light entering

_up by mirrors and transmitted through.tubes 84!
ultimately reaches a ground glass 81 above a mir-
rored -viewer 651, but to illustrate a. particular
light-transmission sequence, I shall refer particu-

. said space.

4, In equ1pment of- the character descrlbed an
alley and pins to be set thereon at precise loca-
tions, transparent.inserts -at each of said loca~-

.larly to bowling pin No. 5. Each pin has g black-. 50 tions whereby - to pass light to the space below

- ened ‘circular tip at 82, and the side walls of the
pin are light colored as 1s the usual practice. The
picture, therefore, as seen by, mirror 560 directly
above pin No. B, is that of the darkened:spot 82

surrounded by a band of light reflected by the:. 55

light-colored side walls of the pin:52. This pie-
ture is transmitted. horiZontally through a tube

581 to a second mirror 562 set parallel to mirror-
568 whereby to transmit the light through the
extended tube 541 to mirror 563 and thence to 60

mirror 564 above the ground.glass 8. The an-
gular transmission’ of light thus directed is nec-
essary because of the standard equ1pment such

as the brace rods or tubes 41 which would inter- -
fere with direct, straight, light transmission for..65

this particular pin No. 5.

Other pins such as pin No. 13 are not overlald
by any standard equipment, and a straight ini-
tial light transmission to the first mirror in the

elbow at 565 requires no angular transmission up, 70.

to that point.
Each cof the pins numbered from i to 10 is,

therefore, overlaid by initial mirrors such as the
one at 580. Suitable light-transmitfing mirrors

the alley where a pin is inexactly positioned with
respect to the insert, and means for picking up
and transmitting said passed light fo a viewer,

~said viewer being positioned to be viewed by a

player at one-end of the alley.

5. In a construction of -the class described, an
alley with space bheneath an. end thereof; ga. clo-
sure member for said end, and light- transm1tt1ng
means in said space and through, the alley to-in-
dicate the position of bowling pins cn said alley,
and light-reflective means positioned to exhibit
said light-transmitting means when the closure

-is- opened.

:6. In a construction of the class descnbed ‘an
alley having an-end section -thereof provided
with. a space therebeneath, light-transmitting
means for said section whereby to indicate the
positions of objects on the alley, .and .light-
transmitting tubes of = substantial structural
strength positioned in said space beneath the

- alley whereby to constitute a support for said end

section.
7. The combmatlon W1th a bowling alley pro-

. vided with a set of bowling pins to be positioned

and tubes are prov1ded to carry the picture of the 75 at one end of the ‘alley, of an optical system




7
for “enabling a player -at the other:end of ithe
alley to visually determine thessetting of:the: pins,
said systern including mirrors -each mounted in
.an -individual ‘housing ‘having .a light receiving

-opening in a position of alignment ‘with a prop- =

erly centered pin in playing position on 'the alley
‘floor, and reflecting means for transmitting
images from said mirrers:to the eyes of the:player
atthe other end of the alley.

8. The combination with :a bhowling alley, of
an associated viewing chamber open to the view
of a player in normal playing position -at one
-end-of the alley, an image receiving viewer panel
in said chamber, and an optical system for:di-

‘vectinig rays of light from portions of improperly -

set pins .at the other end of the alley to said
‘image receiving viewer panel, said system being
so'arranged that rays of light from the-same por-
-fions of the pins when accurately set ‘will ke
éxcluded from said system by the pins.

9, The combination with a bowling alley having
apertures in the alley ‘floor provided with light
-transmitting pin supporting ‘inserts at their up-
per:ends, each insert having a top surface sub-
stantially -equdl in diameter to the base of a
bowling pin, and sets of mirrers arranged to
direet individualized bheams :of light passing
‘through the respective inserts to the .eyes of a
‘player at the other end of the alley.

10. The combination with g bowling alley:pro-
-vided with pin eentering spcts at one end of the
-alley floor, a panel-like viewer within sight of
a player at the other end of the alley and -adapted
to receive and display to’'the player images of
‘pins on said spots, open ended light transmitting
passageways provided with opaque side walls,
each passage ‘having ‘a receiving end portion in
‘line with one of the pin centering spots and
‘another portion extended at an angle thereto,
light reflecting mirrors for directing beams of
‘light from the vicinity of said spots daxially
through the angularly extended portions of said
passageways and ultimately‘to the viewer where-
by a player can visually determine the setting
of the pins with referenceto said spots.

11. The combination with a bowling alley ‘hav-
ing one end portion of the alley floor provided
with pin centering spots, oren ended passageways

2,408,592
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each having a light receiving end portion axially

aligned with one of the spots and another por-
tion -extending at an angle thereto along g line
parallel to the corresponding portions of ‘the
other passageways, mirrors mounted in said -pas-
‘sageways for directing rays of Hght from the
receiving portion axially through successive por-
tions of each passageway and cooperating means
for directing images from -such mirrors to the
eyes of a player at the other end of the alley.

12. The combination with a bowling alley hav-
ing one end portion of the alley floor provided
with ‘pin centering spots, an image receiving
viewer panel disposed within sight of -a ‘player
at the other end of the alley, and an optical
system for transmitting images of the bowling
ping to said viewer panel, said system including
open  ended passageways having opaque side
‘walls supported above the alley floor with light
receiving end portions axially aligned with the
centers of the respective spots and other por-
tions extending at an angle thereto, and an-
gularly placed mirrors for directing beams of
ligcht from the receiving portions axially of the
other portions and to the viewer panel.

13. The combination with a bowling alley hav-

‘55
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‘ing.an -alley floor provided at one end portion

with pin centering -spots, :of -optical systems in-
dividual to the respectyive spots and each includ-
ing a light receiving<end portion having g mirror

" positioned co-axially with one of the spots, each

such mirror being angularly disposed to receive
light from a particular pin position and to direct
such light along the respective optical system to-
ward the eye of an observer.

14, The combination with a‘bowling :alley thav-
ing a floor provided at one:end portion :with:pin
centering spots, said spots comprising transparent

‘means above which +the -respective pins -are

adapted to be centered, of at least one optical
system -comprising means for indicating to an
observer at a remote point whether -the ‘several
pins -are centered ‘above their respective spots,
said system including reflecting means below -the
transparent ‘portions of -the spots, réflecting
means above the said alley ‘end ‘portion, -and
reflecting means for:transmitting ‘from the first
reflecting ‘means to the second reflecting means
light penetrating ‘the ‘transparent-portions of the
spots, together with means above the spots for
the illumination of the pins and spots.

15, The combination with a howling alley floor
having at one -end portion a set of pin cenfering
spots with transparent portions normally covered

by pins when the pins are properly set, of indi-

vidual -optical systems combprising ‘means for
directing the light from respective ‘spots toward
a common ohservation point,-said alley being pro-~
vided with means for illuminating from -above
the pins the respective transparent spot portions
not covered by the pins.

16. The combination with-a bowling alley hav-
ing a -spot with which a pin is to be centered,
of an optical system for indicating to a remote
observer whether the said pin is centered with
respect to its respective spot, said 'system com-
prising at least one mirror means disposed ad-
jacent the projected -axis of the properly posi-
tioned pin, said ‘mirror means being -angularly
disposed to reflect 'light from the vicinity of
such pin.

17. The combination with a bowling alley pro-
vided at one of its. ends with means defining
predetermined locations for pins, of a detector
system individual to the respective pins for in-
dicating to an observer at a remote point whether
the respective pins are properly centered at their
respective locations, each such detector system
comprising a light ray receiver centered with
respect to the proper. pin, together 'with source
means for light rays arranged to deliver light'to
the respective receivers when any of the respec-
tive pins ig ‘displaced from its proper location.

18. The combination with a bowling alley hav-
ing a floor portion provided with ‘designated
areas with which the respective ping are to be
located of indicating means for showing to a
remote chserver whether the respective pins -are
properly located with regard to their respective
areas aforesaid, 'said indicating ‘means compris-
ing light means at one side of the respective
areas, light receiving means -at the other side
of the respective areas, the pin being adapted
to intercept at least a part of the light passing
from the ‘source means to the receiving means
of each area, and means for rendering -apparent
to the remote cbserver whether the light infer-
cepted by each pin is in accordance with -a pre-
determined arrangement.

RUDOIPH A. -ASCHENBRENER.




