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WILLIAM F. GOODWIN, OF WASHINGTON, DISTRICT OF COLUMBIA
Letters Patent No. 61,416, dated Januar: J 22, 1867
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AUTOMATIG TOY.
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TO ALL WHOM IT MAY CO‘TCERN

Be it known that I, Wirriam ¥, Goopwixw, of the city and county of Washington, and District of Columbla,
have invented & new improvement in mechanieal movements to be applied to Automaton Toys and Hobby Horses;
and 1 do hereby declare the following to be a full and exact description of the same, reference being had to the
accompanying drawings, which are Imde part of this specification, and in which— | '

Figure 1 may represent a toy or hobby horse embodying my 1mpr0vement showing a vertical longitudinal
section through the side and legs of the toy, and showing s side view of the apparatus by which it is operated..

Figure 2 is a top view of the same, showing a vertical longitudinal section through the top of the body, the
back being removed to show a top view of the driving apparatus as arranged in -the bod‘y of the toy, and by

which motion is imparted to the legs, head, and-tail of the same.
My invention consists in a novel method of applying miechanical movements to automaton toys, made in the

-image of various animals, whereby the toy is caused to move the legs, head, and tail in the act of walking and
trotting, after the manner of the animal which the toy is made to imitate.

To enable others skilled in the art to which my invention appertains to fully understand and use the same,
I will proceed to describe it in connection with the : %ccompanwnw drawings.

The letter W may represent the covering by which the toy is formed into proper shape, which may be made
of wood or other suitable material. ILetter E may represent metal plates or pieces of sheet brass or iron placed
in each side of the body to afford journal bearing for the moving apparatus. Letter K may represent the box -
which contains the springs. Letter O may represent the key-post on which the spring is wound up. Letter L
may represent a gear-wheel, attached to the box K, and turned by the spring, which is enclosed in the hox.
Letter L, L', L and L3 may represent gear-wheels, by the means of which the motion is multiplied and imparted
to the shafts B and cranks B/, the rotating of which imparts motwn to thelegs. Letters A, Al, A% A% A% and AS,
. may represent the bars of the leg and the foot. -

Similar letters of reference may represent corresponding parts in the two figures.

This invention can be applied to toys made in the image of a variety of animals, either quadruped or biped.
I have selected the horse as the animal most appropriate by which to illusirate my invention, supposing that it
will be most generally used in toy and hobby horses made for children to play with. The body of the toy may
be made of wood, or papier maché, or India rubber, or any other suitable material. The legs may be made of
rubber, cloth, or wood, jointed at the joints, or le’t.t]lel or any flexible material, or any ma,terla,l made flexible
by making the leg in pieces and joining it together by hmge joints. The plates E and E’ are shaped to adapt
them to the slmpe of the toy, and to afford bearmgs and points of attachment for the several parts of the apparatus
tttached to them. The box K is placed between the plates Ii B’ near the centre, and is held in position by the
shaft O, on which it is mounteil. - The shaft O has journals on its ends, which are fitted into suitable holes in the
plates B and E’. One end of the shaft O projects through the plate, and is squared to receive 2 key The *
spring is attached or locked to the shaft O and box K in the usual manner of attaching a clock. 5prmg, and 13
‘wound up by a key, and held by a ratchet; and the.operation of the spring is the same as the spring of a clock.
The gear-nhecl L 1s mounted on the_cend of the box. K, and rotates with the same. The pinion-wheel I? is
mounted on the shaft M, and in gears with the wheel L. The gear-wheel 1? is also mounted on the shaft M, and
rotates with the same. The wheel 1% is mounted on the shaft B, in gear with the wheel L% The shaft B is
provided with cranks marked B/, onc on each end of the shaft. The cranks are placed on each end of the shaft
B, in reversed positions to each other, for the purpose of giving to the legs the proper alternating movements.
By the arrangement of gear-wheels of different diameter, through which motion is imparted from the wheel L
to the shaft B, the nnmbm of revolutions are multipiied, causing the shaft B, with its. cranks B’, to make a
greater humber of revolutions in the same time than is made by the wheel L, this arrangement being necessary
in order to make the toy operate as long as possibie at cach winding of the spring.

Similar arrangements of gear-wheels and shafts are employed to operate both the front and the rear legs;
and I have therefore used the same letters to indicate similar parts in the front and rear apparatus, the deacrlp-
tion of cach being the same.
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The bars A, Al, A% A3 and A‘, when joined together by hinge joints, form the frame of the leg. A®
represents the foot hinged to the lower extremities of the bars A% and A% The top end of the short bar Alis
pivoted to the stud S, which represents the shoulder and stifle joints. The bar A is pivoted or journalled at its
top ead on the wrist of the erank B, and to the swinging end of the bar A', at a point near two-fifths of its
length, measuring from the top ; and at its elbow, near its lower cnd, to the projcction on the end of the bar A3,
at the knee joint on the front leg; and to the bend: or clbow of the bar A% at the knee joint in the rear leg;
and at its 1ower extremity; to the top of the bar A% in both front and rear legs. The top end of the bar A%is
attached to the bar A! by o hinge joint; and at its lower cxtremity to the bend or clbow at the top of the
bar A% in the front leg; and in the rear leg the lower end of the bar A? is attached to the top end of the bar A®
The lower ends of the bars A® and A* are pivoted or hinged to the foot A’ which represents the pastern joint,
The positions of the front and rear legs are reversed to each other, the top end of the bar A! of the front leg
being pivoted on the stud S on the point of the shoulder in front of its crank B’, and the bar A® of the rear leg
being pivoted to the stud S on the stifle in rear of its crank B’. The bars A and A% of the frent and rear legs
differ in form and manner of attachment at the knee joints; the bar A of the front leg is the rear bar of the
leg, having its lower end bent forward, and attached at its bend to the end of the projection T, on the top of the
bar A%; the bend of the bar A? is attached to the lower end of the bar A% which arrangement causes the knee
to bend forward when the bar A is operated by its ecrank B/, the rotating of which imparts. to the leg its recipro-
cating and vibrating motions. The bar A of the rear leg is the front bar of the leg, having its lower end bent

- backward and attached at its bend to. the bend mnear the top of the bar A3; the top or projecting end of the
‘bar A3 is attached to the lower end of the bar A% by which arrangement the knee joint of the rear leg is caused
to bend backward when operated by its erank B/, the rotating of which imparts to the rear leg its reciprocating
and vibrating movements. G is a bar, bent to adapt it to the curve of the neck, which serves to support and
operate the head and neck. The bar C is pivoted or jointed at a point in front of the withers, marked V, making
the joint of the neck. 'The lower end of the bar C is operated by the cam ¢ on the shaft B, which causes. the
neck and head to vibrate. D is a lever, pivoted om the shaft or pin Y, having 3 hole in its outer end to receive
the tail, and a slot in its inner end to receive thé end of the lever D/, by which it is operated. The lever D’ 1s
pivoted on the stud J, and is operated by the projections P on the box K, serving to vibrate the tail. Iisa
fan, operated by the toothed wheel H, operating in the screw H’, and serves to regulate the movements of the
apparatus. . | | | ' :

Having thus described the construction-of the apparatus, I will proceed to describe the movements of the same.
When the spring is wound up, the ‘whecl.L rotates, turning backwards ; -the wheel L, being in gear with the
wheels I! on the shafts M, causes the latter to turn forward; the wheels L%, being mounted on the shafts M,
rotate with the shafts, also turning forward; the wheels L% being in.gear with the wheels 1? on the shaft B,
cause the latter to turn backward; the wheels L3 being mounted on the shafts B, cause the shafts to turn on
their journals; the cranks B/, being mounted on the ends of the shafts B, are rotated by the shafts, the swinging
ends of the cranks, in their overturn, turning toward the rear of the toy, asindicated by figures 1, 2, 3, 4, 5, and €,
arranged around the circle of rotation of the wrists of the eranks, the movement commencing at figure 1. - The
rotating of the cranks B’ serves to impart the vibrating and reciprocating motions to the legand foot.

- 1 will now describe the movements of the front leg and foot, and afterwards I will describe the movements
of the rear leg and foot. The top end of the bar A of the front leg is .Eivoteﬂ or journalled on the wrists of
the crank B’, and is carried around by the rotating of the erank, which causes the top end ofthe bar to move to

‘and from the pivot 8, which latter is the centre of motion for the Jeg. In fig. 1 the right leg is represented as
in the act of stepping forward, the knce being bent, having finished its forward mwement; and the foot clevated
to its highest point, the top end of the bar A having reached its furthest point from the pivot S, the wrist of the
crank having reached figure 5 in its circle, and the knee joints S3 and St having reached their highest and ncarest
point to the pivot §; (the crank of the left leg is at ficure 2.) When the wrist of the erank is moving from

5 to 6, carrying the top of the bar downward and forward toward the pivot 8, the bar A being hinged or pivoted

to the swinging end of ‘the bar A', the pivot marked &' swings on the pivet S', pushing the swinging end of the

bar AL, on which is the pivot 8!, down from the centre of the shaft B, which is the centre around which the top
of the bar A ‘moves, causing the lower cad of the Var A to move downward from the pivot 8, pushing the
swinging end of the projection T, and the bar A, and projection from the foot-pivot marked 5° down with it.

The bar AY, being pivoted on-the stud S at one cnd, and to the bar A at the other end, vibrated with the bar A,

and serves to hold the pivots S' and S? always at the same distance from the pivot S or ceatre of fnotion. - The

‘bar AZ being pivoted-to the bar A' at a point nearer the pivot S, the pivot marked $* does not move so fast or so

far.as the bar A ; the lower end of the bar A being pivoted to the bend or elbow of thie bar A% the pivot
marked St serves to hold up the bar A%; the pivot or joint.S% not moying so fast or so far from the pivot S ag
the pivot S on the end of the projection T, causes the bar A® to swing on the pivot S*; the end of the projec-
tion T, being pushed down by the bar A, moves faster and farther from the centre of motion than the bend or
pivot S% causing the lower -end of .the bar A3 to move forward, straightening the leg, and causing the foot to
descend to the ground. When the top end of the bar A has reached figure 6, the toe of the foot has rcached
the ground, (and the top of the bar A of the left leg is at figure 3.)_ The weight of the fore parts of the toy
changes from the left to the right foot. When the top of the har A is moving from 6 to 1, swinging on 1ts pivot

S, the lower end swings back, drawing with it the knee joint, straightening the joint or pivot S°% pushing down

the bar A* which pushes down the end of the projection S% and causes the foot to swing on its pivot &', thus
straightening the leg and levelling the foot, (the top of the bar A of the left leg having reached figure 4;) 1n
this position the weight of the fore part of the body is on the right foot, the left having raised from the ground,
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and moving forward. When the top of the bar A of the right leg is at figure 2, the top of the bar A of the
left leg is at figure 5, and the positions of the legs are rever eed the right feg occupying the position of the left,

35 represented in fig. 1, and the left leg assuming the position of the 11{1-111; leg, as shown in fig. 1. " 'When the
top of the bar A of the right leg has reached figure 3, and the top of the bar A of the left lecr h‘nmg reached
figure 6, the step is ﬁmshed and the weight changes to the left foot. When the top of the bar A of the right
leg reeehes figure 5, the top of the bar A of the Teft leg having 1e1ehed figure 2, the legs are in the position
represented in the drawings. When the knee is bending, the joint S moves teweld the joint 8%, drawing up the
rod A% which draws up the end of the preJeetlen from the foot or, joint 8% causing the foot to swing on its pivot
or pastern joint S, thus turning the foot back, and holding it up in the act of stepping forwar 4. The move-
ments of the rear or hind legs are similar to those of the- fore legs, with this exception: the positions of the
legs being reversed, the pivot S of the hind leg being situated in the rear of its crank B/, the gambrel or elbow
joint bends back instead of forward, in imitation of the hind leg of a horse, while in the fore leg the Lnee joint
bends forward, imitating the fore leg of a horse, the only d]ﬁ'erence i the form of the bars and manner of -
putting them together bet“ cen the fre_nt and hind leg being at the gambrel-or clbow joint. The bars A and A®
of the hind leg cross cach other, and are pivoted or jointed together, forming the gambrel joint: the bar A%

'bemg pivoted to the top end of the bar A% or projection T, serves to hold the projecting end of the har A%

serving as a pivot for the same; the bar A, being operated by-the cr ank B’, moves faster and further than the
bar A% which serves to bend and straighten the leg, the bar A* being in the rear of the bar A% the same as in
the fore leg, and being attached to the projecting end of the bar A, which crosses the bar A%, projecting back=
ward instead of forward, thus differing from the fore leg; the lower end of the bar A% being attached to the
foot in the same manner as in the forc leg, serves to turn the foot back, and to hold it up in the act of stepping -
forward, eperating it In the same manner as the fore foot. DBy these differences of arrangements in the fore and.
hind legs of the loy, it is made to walk. with all four of its legs, imitating the movements of the legs of the
horse when the bars A arc acted upon by the rotation of the cranks B/, as deeerlbed and -shown, The cam pro-
jections on the shaft B operating on the end of the bar U causes the neck and head to vibrate up and down at
every step. The projections P on the box K operate on the end of the lever D/, and serve to vibrate the tail,
causing it to move up and down threc times in every revolution of the box K.

In different sizes and kinds of teys, various means will be employed to impart the rotary movements to the
cranks B”. In hobby horses of large size, the spring or driving power will be mounted on the axle of a wagon
or cart, and the rotating motions imparted to the cranks B’ by means of a chain or belt passing over a pulley
on the wagon, and over a pulley on the shaft B in the hobby horse. This means of operating the cranks may
also be used in small toys, when wagons are attached to them, as it would be cheaper, there being no machinery
in the toy but the shafts B, and cranks B/, and the pulleys and connecting-chain or rod, by which the cranks
are operated, and the means by which the head and tail are operated, all the driving apparatus used to impart
the rotary motion to the- shafts B and cranks B’ being mountcd on the wagon, the mt'nr motion heing ¢commu-
nieated to the pulleys in the toy. by means of ‘chains or belts, as before described.

Having thus described my invention, what I claim as new, and desire to seceure by Letters Patent, is—

1. Constructing the legs of toys or hobby horses with hars or pieces, joining them together, making hinged
or vibrating joints at the several points where the legs are required to bend, so that w hen attached or pneted
on the etuds S, or their equivalents, on the shonlders end hips, and acted upon by the rotating of the cranks B/,
the legs are made to move, bending all the joints, raising and turning the foot, stepping, w elkmg, and trotting
with beth the fore and hind legs and feet, in imitation of the movements of the horse or animal which the toy
is mede to represent, in the manner and for the purpose substantially as described.

. The cranks B/, or their equivalents, operated in any manner or by any means whereby they can be made
to retete, the rotating of which imparts to the legs their vibrating and reciprocating motions, arranged to operate

in the manner and for the purpose substantially as described. |
| | - - WM. F. GOODWIN.

- Witnesses:
CHARLES HERRON,
.&m M. SMITH.
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