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To all whom it may concern: - ' :
Be it known that we, CmarLes GUTHRIE

GurHrE, of 10 Hamilton Crescent, Glasgow,. .

West, Scotland, engineer, and Lyox Wir-

80N NErmsoN, of Dalblair, Granville street,

Helensburgh, Scotland, engineer, have in-
vented a certain new and useful Machine for

Registering the Trajectories of Captive Balls,.

the same being also applicable for indoor
golf, of which the following is a specifica-
tion. ‘ '

Our invention has for its object the pro-’

viding of a scientifically designed machine,
by means of which any individual making a
stroke with any form of golf club upon a

golf-ball held in captivity by an attachment =

in communication with the operating gear
of the machine, will have indicated correctly
pon the machine the properties of length,
height, “slice” or “pull” for the complete

flight of the ball as efficiently as if it had-

been free to make its complete flight and

thereby enable a golfer or playér to at once :
_observe tlhie effect of any stroke, and immedi-
25

ately to correct any errors in his stance,
swing, grip, and all the circumstances which
affect the value of the aforesaid properties
of each stroke. ) .

In order that our invention may be prop-
erly understood and readily carried into
effect, we have hereunto appended one sheet
of drawings, of which— ‘

Tigure 1 is a plan of the machine made in

accordance with and embodying our inven- . st r th
‘ " and acting upon each of the tail ends G” and

tion. ,

Fig. 2'is a part plan and part horizontal
section of the machine turned at an opposite

plane drawn to an enlarged scale. . -

Tig. 9* is a detail perspective view of the
‘lever mechanism directly connected to the.

captive ball. :
Fig. 8 is a longitudinal section of the part
shown in Fig. 2.

Referring to the drawings, A is the outer

box. The mechanism which will be de-
scribed with reference to the drawings, is
contained for the most part in the inner box
B. The box is adapted to oscillate in a fixed
transverse shaft C. This shaft traverses
the whole width of the inner box B and is

carried through bearings on the upright

sides of it and it projects on each side into

bearings carried on the upright walls of the’

outer box A ‘a‘foresaid,'and it does not re-
volve, but is a fixture in' those outer bear-

ings, and forms the fulerum about which the

inner box B oscillates. A vertically fixed
_column D is mounted near the front of the
inner box B. This column forming a ful-
crum carries the levers K, I, &, H, which
operate coaxially in pairs, the straight lever
Il operating in conjunction with the toothed
quadrantal lever H and the straight lever ¥
operating in conjunction with the toothed
quadrantal lever G by means of a shoulder

. piece protruding from each of the straight

levers K, F, near the fulerum and acting
upon each of the tail ends of the quadrantal

levers G, H, the arrangement being clearly

shown in Figs. 2 and 8. Coiled around the
fixed column D are two helical springs I, J.
One of the ends of each of these is fixed at
a suitable point in the straight levers, while
the other end of each is fixed at a suitable
point on the toothed quadrantal levers.
These springs I, J, are fixed to insure an
uncoiling action, and the shoulders on the
straight levers butt against the tail ends of
the quadrantal levers with the consequent
pressure. It will be seen that the column D
forms a fulerum carrying the levers E, F, G,
H, said levers operating coaxially in pairs,
the straight lever E operating in conjunc-
tion with the toothed quadrantal lever H
and the straight lever F operating in con-
junction with the toothed quadrantal lever G
by means of a shoulder piece T*, and T,

respectively, protruding from each of the

straight levers E and F near the fulcrum

H2 of the quadrantal levers G and H. This
arrangement is clearly shown in Figs. 2, 2*
and 3. ‘Coiled around the fixed column D are
two helical springs T and J. One of the ends
of edch of these is fixed at a suitable point

_in the straight levers E, F, while the other

end of each is fixed at a suitable point on

the corresponding toothed quadrantal levers.

At a designed point on each of the straight
levers E, F, which pass through suitable
guide slots cut in the sides of the inner box
B at a designed distance below the main

- shaft C, are attached the ends of the two

main helical springs G*, H*. The other end
of each of these springs is secured to either
end of a swinging cross-head K which is
swung horizontally upon a pivot fixed verti-
cally in the floor of the outer box A. These
springs G*, H, are fitted slightly in tension,
and it will be noted that this causes a per-
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sistent tendency for the inner box B to re-

turn to the position as seen in Fig. 8, should-

it be tilted upon the main shaft C. The
toothed peripheries of the quadrantal levers

H, engage each respectively. with the
teoth of the pinions L, M, H engaging M

coaxial with the pomter N and G engaging -

L coaxial with the pomter O, as seen more
particularly in Fig. 8. To the outer ends

of the aforesaid levers E, I, are attached the

guide rods P, Q, which pass th*‘ouah suitable
guide brackets projecting from eftch side of

the Inner box B as-shown clearly in Figs.

1 and 2. To these guide rods are attached
the cords P?, Qt, converging to a looped apex
to which is attached a single elastic spring R
of suitable length. To this elastic spring a
length of cord R is attached and carries the

ball R?, which is allowed to spin on a swivel.

eye-piece R% Another cord R? is attached
as shown in Fig. 1, this being a _safety cord
which is carried well forwwrd from the

player and there suitably secured. On the

dial of the machine is operating a short
pointer S Whose function 1s to register the

elevation of the flight of the projected ball

R2. "The means by which this is effected is
by mounting a double wiper piece on the
aforesaid main shaft C, this wiper piece hav-
ing two arms T and T+ which are stationary.

Engaging with the arm T is one end of a
This.

spring pressed horizontal lever T2
lever .is carried upon a vertical spindle T®
which operates through on to the dial of the

machine, and mounted upon T2 is the afore-.
said short pointer S. Pressing upon the.

lever T2 by means of the compression spring
U is a suitably shaped plate friction piece

U?, which is supported by-a bracket secured

to the under side of the top of the inner box
B. The spindle T® assists in the supporting
of ‘the plate U'. The smallest inclination

" given to the inner box B is communicated to
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the pointer S by the lever T? which cannot
pass the rigid arm T of the wiper piece that
15 secured on the fixed shaft C, and in virtue
of the frictional contact between the lever
T2 and the fixed plate U* enforced by the
pressure of the spring U, the pointer S re-
mains at any record of elethlon made with-
in the limits of the design of the machine
when the inner box B, ‘at the end of the

flight, returns to the horlzont‘ﬂ p051t10n_'

shown in Fig: 8. The spindles carrying the
pomters 0, N have been invested with a

cert‘nn 'Lmount of frictional contact which.

is destined to fix them at any point in their

revolution. Thig is carried into effect by
a short helical spring X* fitted between the
floor of the inner box B and the flange of
the adjustable center-piece X which forms a
common floating center for hollow and solid
spindles on which are mounted the pointers
O, N. On the pinion M are 1ncorp0rated
collars v, V1,  and on the pinion L is incor-

1,240,198

porated the collar W On the hollow spmdle
upon which is fitted the pinion L:is a collar

W which has frictional action uponthe roof -

of the inner box. The collar V ig in fric-
tional contact with the flange of the floating
center-piece X which is supported by the
spring X* aforesaid and the collar V* is in
frictional centact with the collar W through
the action of the said spring X*. The collar
W?* on the hollow spindle is in frictional
contact with the roof of the inner box B
through- the action of the said spring X
By thls combination, an equal frictional con-

‘tact is established -on the spindles carrying

the hands O, N, and in ‘virtue of the fric-

tional contact they remain statlonary at any
point when the machine is operated by strik-

g the cqptlve ball thtachevd to the oper ating
levers E, T, which immediately spring back

to - their OI‘lgln‘Ll position in virtue of the'
tenslonﬂ action of the springs G*, H, leav-.

ing-the quadrantal lever statmnary Wlth a
slightly increased uncoﬂmg action on the

springs I, J. This uncoiling action is such

that 1t mst fails to. overcome the frictional
resistance offered to the spindles by the fric-
tion collars incorporated on the pinions
which are ﬁ\ed to the spindles;
the pointers, a slight pressure is put upon
the inner box B at the point Z. This pres-
sure operates the cushioning plate spring Z?
fitted in the floor of the inner box, which
upon its giving way slightly brings the re-

leasing devices for all the pointers simul--

mneoush7 into action. The plate Z* rests

upon the pintle Z® which projects from the.

floor of the outer box.’ On. the double wiper

piece aforesaid, which is ﬁtted upohn . the

main shaft C, the arm ‘T* is caused to act
upon, and lifh the plate U*, and. the frlc-
tional contact maintained by the spring U is
immediately removed from the lever T2 and
1t returns to- its orlo’mal position because of
the tension in the’ spring Y, and the pointer
indicating elevation is rev olved back to zero
on the erduated dial.

“To release

. Also the lever Z*
fitted to the floating center—plece X is caused:
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to engage its overhung:end od the floor of

the outer box A and- thls action pulls down
the floating center-piece, and the frictional
contact on the collars V, Vi, W, W* is im-
mediately removed and the cre‘u' is returned
to the zero position on the graduated dial
in virtue of the uncoiling action of the
springs 1, J aforesaid teniding to Keep the
tail ends. of the quadrantal Tevers butting
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against the shoulder-piece on the strfughf ,

lcvers

the mechamcal moment of tension e‘zerted
by the springs G, H* about the shaft C, a

‘helical spring Y? is coiled round the shaft

C, one end being fitted to it as shown, while

To assist the inner box to tilt against.

the other end bemg su1tfxb1y elongated is -

made to impose its uncoiling action upon the
inner side of the top of the 1 inner box B, and
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1,240,108

in this way assists it to tilt against the ten-
sional moment of the springs G*,H?, about
the shaft C. The impact given to-the cap-
tive ball is as intended for the most part a
straight drive as indicated by the arrow 1
but as opposed to this: it may -have a
“sliced” or “pull” bias. In a right handed
player a “slice” bias is toward the right
hand of the machine looking in the direction
of flight and indicated by the arrow 3, and
a “pulled” bias is toward the left hand of
the machine locking in the ‘direction of the
flight and indicated by the arrow 2. In a
left handed player the “slice” bias is toward
the left hand. of the machine looking in the

direction of flight, and the “pull” bias is.

toward the right hand of the machine look-
ing in direction of flight. If the ball is
“gliced” the cross-head K aforesaid:-is swung
clockwise, but if the ball is “pulled” the said
cross-head is swung counter-clockwise, and
a relative deflection is communicated to the
pointers O, N, which are distinctly differ-
entiated by colors. In any stroke the disten-
tion of the springs G, H* is equal, and the
value of the property of “length” of stroke
is recorded by the pointer which indicates
the smaller reading.  Two equally graduated
scales are provided, an inner scale for the
said pointer O and an outer scale for the
said pointer N, the inner scale indicating
the “pull” bias, and the outer scale indicating
the “slice” bias of the projected ball. -

Claims:

1. In a machine for registering the prop-
erties of length, height, “slice” or “pull” of
the flight of a captive golf ball had it been
free to complete its flight, in combination,
an inner box frame, a horizontal shaft upon
which said inner box is pivotally mounted,
an outer enveloping box in which said hori-
zontal shaft is carried, a double-armed
wipér-piece carried and secured on the said
horizontal shaft, a curved lever, a pointer
having a fulerum which is integrally formed
with said curved lever, said lever being
adapted to engage with one projection on
the said double wiper-piece when the said
receptacle is tilted on said shaft by the mo-
nmentum of the captive ball in its projected
flight, and a segmentally divided scale over
which the said pointer moves, and adapted
to temporarily indicate the angle of incli-
nation for the receptacle, substantially as
described.

2. Tn a machine for registering the prop-
erties of length, height, “slice” or “pull”
of the flight of a captive golf ball had it
been free to complete its flight, in combina-
tion, an inner box frame, a horizontal shaft

‘upon which said inner box is- pivotally

mounted, an outer enveloping box in which
said horizontal shaft is carried, a double-
armed wiper-piece carried and secured on
the said horizontal shaft, a curved lever,

a pointer having a fulcrum which is inte-.

grally formed with said curved lever, said

" lever being adapted to engage with one pro-

jection on the said double wiper-piece when

the said receptacle is tilted on said shaft by

the momentum of the captive ball in its pro-
jected flight, a segmentally divided scale over
which the said pointer moves, and adapted
to temporarily indicate the angle of inclina-
tion for the receptacle, a vertically arranged

column fixed to the floor of the inner box, a

pair of spring controlled levers mounted
on sald column, a column fixed to the floor
of said outer box, a cross-head pivotally

mounted on said eclumn in the outer box, :
springs connecting said levers on said first-

mentioned column to said cross-head, flexible
means for attaching said levers to the golf
ball to be acted upon, toothed levers actuated
by said first mentioned levers, and toothed
pinions engaging ‘with said toothed levers
for communicating their movement, a dial,

and a-pair of pointers actuated by -said

pinions and moving over said dial for
momentarily indicating the measurements
made, substantially as described.

3. In a machine for registering the prop-

_erties of length, height, “slice” or “pull”

of the flight of 4 captive golf ball had it
been free to complete its flight, in combina-
tion, an inner box frame, a horizontal shaft
upon which said inner box 1is pivotally
mounted, an outer enveloping box in which
said horizontal shaft is carried, a double-
armed wiper-piece carried and secured on
the said horizontal shaft, a curved lever, a
pointer having a fulerum which is integrally
formed with said curved lever, said lever
being adapted to engage with one projection
on the said double wiper-piece when the
said receptacle is tilted on said shaft by
the momentum of the captive ball in its
projected flight, a segmentally divided scale
over which the said pointer moves, and
adapted -to temporarily indicate the angle
of inclination for the receptacle, a vertically
arranged column fixed to the floor of the
Inner bex, a pair of spring controlled levers
mounted on said column, a column fixed to
the floor of said outer box, a cross-head
pivotally mounted on said column in the
outer box, springs connecting said levers
on said first mentioned column to said cross-
head, flexible means for attaching said levers
to the golf ball to be acted upon, toothed
levers actuated by said first mentioned levers,
and toothed pinions engaging with said
toothed levers for communicating their
movement, a dial, a pair of pointers ac-

“tuated by said pinions and moving over said

dial for momentarily indicating the meas-
urements made, means for returning the
pointers to zero on the dial, comprising a
lever controlled by a helical spring, and
means for causing a frictional action upon
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- snid horizontal shaft is carried; a .double-

parts of said pinions of the pointers to
maintain them in-the position determined
by the flight of the ball, said friction caus-

1no means COI‘lPI‘lSlIlg a CLlSthIlll’lg sprmoi

])htn fitted on the floor of the inner box and
a pintle projecting from the floor of the outer
Dox against which the spring plate rests,
substantially -as described.

4. In a machine for 1‘emster1n0 the pro p-
ertles of ]encth, height, “slice” or “pull”
of the flight of a captlve golf ball had it
been free %o complete its ﬁwht in combina-
tion, an inner box frame, a 110riZonta1 shaft
upon which said inner box .is pivotally
mounted, an outer envelopmo box in which

armed wiper-piece carried and secured on
the said horizontal shaft, a curved lever, a
pointer: having a fulerum which is inte-
grally formed with said curved lever, said

lever- being adapted to engage with one.

1,240,198

projection on.the said :double wiper-piece
when ‘the'said receptacle is tilted on said

“shaft by the momentum of the captive ball

in its projected flight, a. segmentally divided
scale over . which the said pointer moves,

and adapted to temporarily indicate- the -

25 .

angle: of inclination feor the receptacle, a =~
dial, said pointer moving on the dial, said -

lever formed integrally with" said pomter

to which said - wiper-piece communicates

motion, and ‘means for maintaining said

pointer in the position determined by the ac-

tlon of the captive ball andfor retaining
t to zero, substantially as described.

In witness whereof we affix our signatures -

in presence of two witnesses. .
CHARLES GUTHRIE GUTHRIE
S A - LYON WILSON NEILSON.
“Witnesses:
Joux LipprE,
-J OHN TRA‘IN LippiE. .

Copies of t}m patent may he obtalned for five cents each, by addressmg the “Commxssmner of Patents,

"Washington, D

c”
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