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Patented Feb. 15, 1949

UNITED STATES

2,461,664

PATENT OFFICE
2,461,664

VAPOR GENERATION AND PUFFING WITH
AUDIBLE EFFECTS IN TOYS

William R. Smith, Philadelphia, Pa., assignor toThe A. 0. Gilbert Company, New Haven, Conn.,a corporation of Maryland

Application August 30, 1941, Serial No. 409,056
53 Claims.

1

A copending application Serial No. 366,892, new
U. 8. Patent No. 2,317,974, discloses sound pro-
ducing apparatus incorporated in electrically pow-
ered toy trains or model trains for effectively
imitating the puiflng noise of a steam‘ locomotive.

The present invention relates to ways and
means for producing either in conjunction with
such pumng sounds, or in the absence thereof, the
emission of visible fume laden smoke-like vapor
from a toy locomotive or other toy structure in
realistic pufls, and in the case of a. toy locomotive
so that the performance of the vapor shall simu-
late the familiar puffs of smoke and steam which
are discharged by a real locomotive at
of the pistons in their power cylinders and with-

engine such as drives a locomotive.
A further object is to augment the effectiveness

of the above mentioned imitative pulling sound by
the added spectacle of visible smoke puffs given
01! preferably in predetermined time relation, and
if desired in substantial synchronism, with the
occurrence of the pufllng sounds.

A further object is to generate and store for
thus being ejected from a toy locomotive or other
toy structure visible vapor smoke or fumes which
shall be entirely harmless to a child playing with
the toy, even if he were to breathe such vapors
or if they were to come in sustained contact with
sensitive tissues of the body. It is also an object
to produce realistic visible vapor which shall be
harmless to any of the home furnishings with

‘ which it may come in contact, and which shall be

each stroke “

(Cl. 46-113)

5 of generating the vapor the material will last for

l0

\ A still further object is to generate visible Vapor15

or harming children can be built up in any of the
the toy rolling stock, locomotive or

other toy structure which can come into contact
20 with it.

25

30

35

ties involving fluid communication between the
sound producing device and the means for gen-
erating or storing the vapor.

A still further object is to make use of a com-
40 mon motivator or a common prime mover sepa-

rate from the tractional motor of the toy’ locomo-
tive for operating the sound producing devices
and the vapor ejecting devices.

45

50
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9,461,684:

3

Fig. 1 is a side elevation showing partially in
section an electrically impelled toy locomotive
fashioned after a realysteam locomotive together
with the toy tender hauled thereby as part of a
full toy train (not shown) incorporating appa-
ratus embodying the present inventions. 9

Fig. 2 is a plan view of the rear end or cab sec-
tion of the locomotive drawn on an enlarged scale
and showing the roof of the cab broken away to
expose certain vapor generating and storing ap-
paratus contained therein.

Fig. 3 is an end view of thecab compartment of
the toy locomotive taken partly in section on the
planes 3-3 in Fig. 1 looking in the direction of
the arrows.

Fig. 4 is a fragmentary view taken in section
on the planes 4-4 in Fig. 2.

Fig. 5 is a fragmentary view taken in section
on the plane 5-5 in Fig. 2.

Fig. 6 is a view showing on an enlarged scale
in side elevation with side walls partially broken
away a toy tender incorporating apparatus em-
bodying a modified form of the invention.

Fig. 7 is a plan view taken partially in section
on the plane 1—1 in Fig. 6. v ’

Fig. 8 is a perspective view of one of the current
collector shoes detached from one of the wheel
trucks of the tender of Fig. 1 or 7.

10

15

20

25

Fig. 9 is a perspective view or a voltage modu— A
lating and current switching electrical controller
which may be employed in the electrical system
of Fig. 10.

Fig. 10 is a diagram of the electrical apparatus
and circuit connections.

Fig. 11 shows a modified provision for tubing
connection at the stack.

Fig. 12 is a fragmentary view of the cylinder
section of the locomotive shell broken away to
expose interior construction.

Fig‘. 13 is an enlarged fragmentary view taken
in section on the plane I3-—i3 in Fig. 7 looking
in the direction of the arrows.

As in the aforesaid Patent No. 2,317,974, Fig. 1
of this application shows the ordinarily empty
hollow space within the enclosing walls or body
shell of locomotive tender H to contain a sound
producing apparatus which operates to imitate
faithfully pufllng sounds made by the intermittent
exhaust or steam and smoke in a real steam lo-
comotive. The structure of the fluid impulsing
or fluid activating sound producing apparatus in-
cludes a horizontal hollow cylinder 26 one end
of which may be completely closed by a cap 21 and
the other end of which is open and receives in
sliding engagement therewith an impulser or re-
clprocator here shown in the form of a conven-
tional composite air pump plunger 28 made up
of a rigid disc 29 of somewhat smaller diameter
than the inside of the cylinder 26 to which disc
is secured a cupped washer 30 of very flexible ma-
terial, such as oil-soaked leather, whose flexible
peripheral flange fills and slidably engages with
the interior surface of the cylinder 28 in a man-
ner fully to partition the latter even when disc
29 occupies p°5itions of oblique inclination to the
axis of the cylinder as indicated in Fig. 1. The

30

35

4!)

C31 1.I

GO

inner face of plunger 28 thereby serves as an air '
impelling instrumentality for generating air flow.
Flexible washer 30 is backed up by a stiff plate
3|. Plunger 28 is pulled and pushed back and
forth lengthwise of the cylinder by a pitman bar
33 whose bent over end 34 has threaded engage-
ment with screw 35 and is clamped fixedly against
backing plate 3| by means of this screw which
penetrates and holds together the disc 29, cup

75

4
washer 38, and backing plate Bi. A look nut 38
prevents these parts from working loose.

To permit a prime mover in the form of an
electric motor, indicated as a whole by 38, to be
located at the end of cylinder 26 within the tender
ii, pitman bar 33 is provided with an offset bend
40. At its end remote from plunger 28 pitman
33 is pivotally connected at II to the outer face
of a gear 42 which is rotatably supported on frame
plate 41 at 48 and thus serves as a crank for re-
ciprocating pitman 33. Gear 42 is constantly in
mesh with a small pinion 43. Pinion 43 is fast on
one end of the armature shaft 44 of motor 39
which shaft has bearings in bearing plates such
as 41 of the motor which structural details are
more fully shown in U. S. Patent No. 2,317,974.
The motor is fixedlycarried on thefloor48 of tender
H by means of the aforesaid upright frame plate
47 which may be secured to floor 46 by spot weld-
ing, or if preferred in some detachable manner as
by removable screws or the like.

An electrical switch I2 carried by tender ii is
connected to throw motor 39 into or out of cir-
cuit with the power rail is and traction rails I3,
I4 through lead wires 50 and 52, the swingable
blade ll of which switch is grounded to the frame
of the tender and 3 thus electrically in circuit
with traction rails I3, I4 through the truck 53 and
wheels 54 of the tender. A spring stud 55 is fixed-
ly carried in the insulated bar 55 which spans
the width of each wheel truck 53 and has its ends
fixedly lodged in apertures in the side walls of
the wheel truck. As best shown in Fig. 8, the
U-shaped current collector shoe 60 has upwardly
extending ends whose side edges are notched at
6| to be guided and limited as to vertical move-
ment by forked arms 62 formed on the insulated
bar 56 and occupying the notches 61 in the shoe.
A coiled spring 53 is conductively anchored to the
bottom end of stud 55 and extends to and presses
downward against a central struck-up projection
in shoe 60 by means of which the bottom end of
spring 63 is retained against lateral displacement.
The flexible lead wire 62 from motor 39 is soldered
to shoe 60.

The use of the current collector shoe to on each
of the two trucks of the tender insures uninter-
rupted performance of the vapor pufilng effect
even though one of these collector shoes might
fail to be in contact» with the current supply rail
at some position in which the train comes to rest
near a turn-out track switch or the like.

Cylinder 26 may be regarded as made up of
three end-to-end tubular sections such as pump
section 25 forming a pump compartment in which
a pump piston such as plunger 28 reciprocates,
section 10 forming an air discharge compartment.
and section ‘ll forming the sound compartment.
The pump and air discharge compartments are
separated by a stationary partition 61 which may
be cast integrally with the cylindrical walls or may
take the form of a wall of sheet metal or other
material thinner than shown in the drawing and
peripherally fitting the interior of cylinder 26 so
as to make a pneumatically tight joint. Partition
61 contains a small central orifice 88 at which a
stream of air may be generated and projected to-
ward the left in Figs. 1 and 6 when plunger 28
moves in that direction. The air discharge com-
partment and sound compartment are separated
by a stationary partition 69 which is preferably
rigid throughout and may take the form of a
dished cup of sheet metal or the like whose pe-
ripheral fiange fits and forms an air tight joint
with the interior surface of cylinder 26.
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5 . 6
Partition I9 is provided with means for i'iuc- closure or whose interior is completed by a toptuating air flow in the form of an elongated plate ll of electrical insulating material securedaperture 12 which is both wider and longer than to container I: in any desirable fixed or removableorifice 58, and whose ends are bordered by oppo- manner as by means of screws or rivets. Hereinsitely inclined lips 85 and II of eyelid shape 5 for simplicityandpermanence of construction theformed by warping, in respectively opposite di— container is shown to be die cast from a prefer-rections fromthe plane of the partition, -the ably ductile ‘metal to form the upstanding studotherwise flat sheet material of which partition formations M which project through holes in69 is composed. as is more clearly set forth in the plate I! and are peaned over atop the same.aforesaid Patent No. 2,317,974. 10 Similar stud formations I4’ hold the floor plateIn the last said patent it is set forth that orifice 19 or container 82 in liquid tight contact with theA 58 may be .076” in diameter, circular hole 1| may bottom edges of the side walls of the container andbe 35;" in diameter and aperture 12 may be 3'," plate 1! projects rearwardly beyond such wallswide by 1%” long, where the diameter of the sound to form a mounting flange removably secured bychamber is 11%" and the spacing from partition 15 screws 11’ on top of support bosses 18 cast on the31 to partition as is 1-1"; and that the foregoing interior of the locomotive cab Bl. Container 82

are merely suggestive dimensions which may be is divided into an upper smoke storing chambervaried proportionally or in degree. They in no reservoir '5 and 9- repository receptive to 8 re-way limit the scope of the appended claims, Gear plenishable substance herein illustrated as a lower42 may have sixty-four teeth and pinion 43 may go oil containing chamber 88. Such reservoir andhave ten teeth whereupon if the gear turns 80 repository may be separated by means of a hori-to 120 R. P. M. the pinion would rotate six times zontal partition 81 which may be cast integralas fast, these also being but illustrative speciilca- with the side walls of the container. Holes Cltions. V which extend -through respectively thickened sec-Whereas partition as. having a lipped aperture 25 tions of partition wall 31 comprise the only open-as described, is adequate to produce sounds for gs between the two chambers and these holes

by the addition of other means for fluctuating air- so other hole II within smoke chamber 85 but whichnow in the form of an auxiliary stationary baille has its two ends dangling on the floor wall of con-plate 15 containing a simple centrally disposed tainer 12 within the oil chamber 88.
circular hole 16 spaced from aperture 12 toward Around a stretch of wick 89 made of braided as-the ejection orifice 68. It has further been found bestos or any other suitable material affordingof advantage to incline plate 15 in relation to the 35 800d Caplllflfy 8ti31'BCtl0n f0!’ 011 and occupyingaxis of partition 69 and cylinder 28 and prel'er- Smoke chamber 85 there is tightly W0l1Dd 9- 0011ably at about the angle shown in Fig_ 1, The en- of electrical resistance wire 90 whose ends con-tire periphery of hole 18 may be lipped toward nect respectively to binding posts 9| and 92 whichthe stream of air coming toward it from orifice B8 are mounted on and penetrate through plate 83as shown in Fig. 1 and this lipped hole may be 40 being thus insulated from the metal of containermade 1/4" in diameter in which case fig" is 9, I1. Ordinary non-oxidizing resistance wire ofsatisfactory width for aperture 12. For the pur- about .004" diameter by 8" long Will be found topose of so holding baiiie plate 15 in relation to Produce an acceptable‘ degree of heat for the Pres-partition 69, mounting tabs such as 14 are pro-' ent Purpose of converting the 0-11 in wick 89 intovided having suitable differing axial length which 45 Potentially Visible fumes When subject to a rangemay be secured to partition 69 by soldering, weld- 01' 7 to 15 volts, although the size and length ofing or inaremovable manner if preferred. Acut- Wife 11135’ be Varied at Will to suit conditions.out 13 in the wall of the cylinder section 1| gives Binding post 92 is grounded to the frame of thegenerous communication with ambient air which 1°0°m°UV9 817 93' by means Of lead Wire 93 or inenables the jet or flow of air from orifice 63 to 50 any other desired manner to insure good electrical

pumng apparatus next to bevdesoribed, 55 electric cut-out switch 95 Whose other terminalThe present improvements involve in particular 15 Connected by lead Wire 95 to the current col-the addition of smoke-like visible vapor generat- 18¢?-'01‘ Shoe '7 of locomotive III which shoe con-ing storing and ejecting apparatus to the means stantly wipes against the “third” or power railfor producing putting sounds which has herein. is of the electrifled track. A handle 91 projects

ventional toy locomotive or other piece of toy F01‘ replenishing the oil in chamber 86 therolling stock hauled thereby so that neither the filler Plug Screw 93 may be removed. Gasketpresence nor the location of the vapor generating 05 Washer W0 clamped under the head of screw 98and pulling apparatus shall be obvious to a casual . prevents leakage of oil. Completely filling cham-observer of the toy train while in natural posi- ber 86 with oil through the opening plugged bytion on its track. screw SI requires turning the locomotive up on

compartmented box-like container 82 the en- 76 Smoke chamber 8! comprises a reservoir of
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