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9 Claims.

Otr inverition relates to program timers, in-
tended particularly for the automsatic control of
toy trains and accessories. The program timer is,
however, suitable for other applications, where
operating requirements resemble those ih toy
train systems,

The present invention has for its principal ob-
Jects, first, to provide an apparatus that will auto-
matically control the operation of toy trains and
accessories; second, to provide automatic syn-
chronization of the train movenents with the cor-
rectly timed operation of all accessories; third,
to provide for the possibility of making a com-
plete change of the operating schedule without a
single change of the eleéctric wiring; fourth, to
provide a simple means for setting up any de-
sired operating schedule of 4 continuously chahg-
ing character, without repetition of uniform cy-
cles; and fifth, to centralize the control of the
train gnd sccessories into orie unit.

We attain these objects by the apparatus illus-
trated in'the accompanying drawings, in which—

‘Figure 1 is a plan view of the apparatus; Fig-
ure 2, a front view; Figure 3, a vertical section
orr the line 3 in Pigure 1; and Figure 4, a
wiring diagram showing the eléctrical connections
between internal components of the apparatus, as
well as' betweent the terminals of the apparatus
and the toy train systemi.

Like nuiterals reéfer to like parts throughout
the several views. ,

A motor | with a Built~in gear reduction 2
is fastened to a case bottonr 3 and enclosed in a
case’ 4. Both, case bottom and case, areé pref-
erably made of moulded plastics and’ are held
together by four screws. The slow speed shaft
exténsion 5 of said geared motor turns counter
clockwise at a speed of about one to three revo-
lutions per minute and extends through a hole
6 in the front of said case and fits into the cen-
tral bore 7T of 3 reel shaft 8 on the rear end of
which a collar 8 is pressed. A set screw 10 ex-
tends through said collar and thtrough the wall
of the reel shaft 8 to engage 4 flat (I on the gear
motor shaft extension 5. A reel (2, made of
wood or sheet metal, i5 placed on reel shaft 8
and secured in place by means of & knob 13, so
that it will revolve slowly wheti the motor rums.
The rear end of said reel is provided with s
counter bore ifito which the frort end of collar
9 extends, so as to bring the reel close up to
case 4. In a similar manner, g second reel t4
is placed on a shaft 15 and held between o knob
16-and a collar 1T which is held by a set screw
18 on shaft 15 which extends backwards, fitting
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closeély in bores 19 and 20 of case 4, said Bores
sefving as bearinigs, A Pin 21 is driven into said

shaft and fits into & groove cuit in = washer 22,

50 a§ 1o cause this washer to turn with said
shaft when the latiér revolves. The rear end of
shaft 15 is threaded to réceive s cap 23 which
efcloses 4 Helical compression spring 24 and is
provided with o slot 25 to engage a pin 26, driven
into the periphery of a washer 21, thus forcing
said washeér to turii when shaft I5 ahd washer
22 revolve, and also causitie said washers fo be
préssed agailist thé wall of case 4, in orded t6
provide a prédetermined friction; so as to pro-
ditee & slight tension in a perforated timing band
28 of thin insulating material such as paper or
vellumi, which is wound up on réel 12 and un-
wound- from reel 14 when motor | is running; as
indicated in PFigure 2.

Said tining band fits exactly between fanges
29 dnd 3¢ of reel 12 ard between flahges 31 and
32 of reel 14, while the ends of the tiniing band
aré held in radial slofs 33 and 34 in the réels
12 ang 14, respectively. Between said reels, the
timing band 28 is placed over two copper sleeves
35 and 36 which have downwardly extending
Hanges 8T that are pulled together by screws
38 which serve as terminals for the eléetrical
wirés- 39 and- 40 and also are holding said cop-
per sleeves tightly on 4 metal rod 41, while an
instilation is placed between each of said sleeves
and’ rod 4f. The ddjoining ends of sleeves 35
and 36 are separated far enough to keep them ih=
sulated from each other. The metal rod 41 is
placed throiigh a hole 42 in the front wall of case

3 & and is s€rewed tightly into g tapped hole 4% in

the rear wall-of said-edse.

A series of copper contactors 44 to 47 are rid-
Ing on the timing band 28 where the lafter slides
over the copper sleeves 35 and 36, said contactors
being tiounted on brass rods 48 which are placed
in holes 48 in a contaetor holder 59, consisting
of -4 rod of imsulatihg material, and are held in
place by mieans of set- screws 51 which extend
out of said contaétor holder to foim teérminals
for wires §2 which are Held between washers 53
arid thimly scréws 54. These téfninals are ar-
ranged alterhately upwards and downwards, in
order to provide more space for making the wire
connections. Three of these wite 16ads conneet
to the inside of case 4; passing through hole 55,
while the tWo- wires from tle terminals on the
copper sleeves 35 and 36 also lead to the inside
of cése 4, passing through Holé 56. THe con-
tactor Lolder 50 is supported in two Bored holes
5T and 58 in case 4 ahd i§ provided with g fric-
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tion device 59 which is constructed similar to the
friction device at the rear end of shaft {5 and is
provided with a handle 69, by means of which
the contactors 44 to 47 can be lifted off from
the timing band 28, to permit removal of the
latter, and can be pushed down again when a
new band has been placed on the reels. The
friction device 59 serves to hold the copper con-
tactors 44 to 47 against the timing band with a
moderate pressure, so that the brass rods 48 will
be bent slightly, thus causing all copper con-
tactors to be bearing against said timing bkand
with equal pressure.

A series of parallel rows of perforations-are

punched in the timing band, so that each per- j

foration will produce an electrical contact be-
tween one of the copper sleeves 35 or 36 and
one of the contactors 44 to.47 when such per-
foration passes under such contactor. Besides
the motor | with gear reduction unit 2, there are
three magnetic switches 6f, 62 and 63 mounted
inside case 4, the first two of which being alike
and having one normally open contact 64 and
one normally closed contact 65, while switch 63
has one normally closed contact 66. A cross
section through switch 62 is shown in Figure 3.
The current for coil 67 is supplied through wires
68, terminals 69 and wires 70.,- When the switch
is energized, current from wire 11 will flow
through terminal 12, screw 13, contact holder 74,
contact points §4, flexible wire 75, screw 16 and
terminal 11 to wire 18. The movable contact
point is mounted in a strip of insulating material
19 which.is fastened to the swinging cross bar
89, made of soft steel. When the magnet is de-
energized, current from wire 81 flows through
terminal 82 which is formed by two nuts that
serve to hold the soft steel magnet core 83 in
place, and from there through said core to a
thin brass strip 84, screws 85, swinging bar 80,
contacts 65, contact holder 86, screw 81 and ter-
minal 88 to wire 89. A nut 90 serves to hold two
soft steel pole pieces tightly against the coil and
holds the magnet in the desired position when
nuts 82 are tightened. Magnet switch 63 is of
the same construction, except that the normally
open contact parts are omitted.

Six terminals 91 to 86 at the left side of case
bottom 8 serve to connect the components lo-
cated inside the case 4 with the transformer
which furnishes power for the train system, as
well as with a master switch 97 and a small dry
cell or an eliminator 98 shown in Figure 4, ‘The
power for the motor 1 is obtained through a two-
wire cord §9, the end of which carries a standard
connector that is plugeed into a receptacle. Said
cord extends into the space under the case bot-
tom, through a hole 100. One lead 101 is con~
nected to a terminal 182 which connects to the
motor through wire 103. The other lead (04
of the cord connects to the magnetic switch 62

"in the case. The second wire {05 from the motor
connects to a terminal 106 and from there to
the same switch 62 through wire 107.

Referring to the wire diagram shown in Figure

4 the copper sleeve 35 is connected to one of the
_secondary terminals of the transformer 108 by
wires 83 and 117, so that current flows to one
of the contactors 41 whenever one of the per-
forations 'in the slowly moving band 28 passes
under such contactor, thus carrying power to
one terminal of one of the: accessories of the
train system which are indicated by the rectan-
gles 109, through one of the corresponding brass
rods 48, terminals 4 and wires 52, The second
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terminal of each of these accessories is connect-
ed directly to the other secondary terminal of
said transformer through wires 118 and 119. In
this manner, as many accessories can be con-
trolled directly by the program timer as con-
tactors 47 are provided.

The train movements are primarily controlled
by switch 63 and contactor 45. The latter re-
ceives current from the plus pole of dry cell 98
(which is.connected to the rear copper sleeve 36
by wires 120 and 40), if a hole in band 28 passes
under said contactor, thereby carrying current

" to the coil of magnet 63 through wires 121 and

122 and from there back to the minus pole of said

dry cell through wires 123, 124 and 125, thus
energizing said magnet coil. The normally closed

" contact 66 which permits the transformer cur-

20

40

rent to flow to one of the rails of train tracks
118 through wires 117, 126, 127, 128 and 129, and
from there to the engine motor and back to the
transformer through the other current carrying
rail 130 and wires 13 and ({3, will thus be
broken, so that the train will stop, provided that
the normally open contact 64 of switch 62 is
not closed. A resistor {1l is connected in shunt
with each of the coils of the magnetic switches
61, 62 and 63 and serves to prevent sparking
when the current to the coils is interrupted. Said
resistors have a resistance several times as great
as that of the corresponding coils and, there-
fore, will consume but a small amount of current.

With the described arrangement and action
of contactors 46 and 41, the train motions, as well
as the operation of all accessories, can .be con-
trolled.  But, further steps must be taken -to
keep train and accessories in synchronism, so
that, for instance, no track switch is thrown
while the train is passing over it. It is also nec-
essary to fime the operation of crossing gates,
signals, uncouplers and other accessories in cor-
rect relation to the corresponding train positions,

" For this reason, provision has been made to in-
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terrupt the motion of the timing band 28 fre-
quently by an action of the program timer and
start it in motion each time again by a master
switch 87 or one of two master switches 97
which is operated by the passing train. This
way, both, the train and the perforated band
28, are in a predetermined position whenever said
band is started in motion by the train as the
latter operates a master switch while passing by.
Hence, the program timer which may slightly
fall off step with the moving train, due to speed
variations of timer and train, is brought back
into synchronism at short intervals of time, -
The interruptions of the motion of the timing
band 28 are produced by the contactor 45 when-
ever g perforation in said timing band moves-un-
der said contactor, thereby energizing magnetic
switch 62, since current will now flow from the
plus pole of the dry cell §8-to copper sleeve 88
through wires 126 and 408 and to contactor 45,
and through the brass rod holding said contactor,
to the terminal at the left end of said brass rod
and then to the coil of switch 62 through wire
132 and the right hand wire 68, and from tliere
back to the minus pole of said dry cell, through
the left hand wire §8, wire 133, the normally
closed contact 65 of magnetic switch 8i and wires
{34 and (25. As the coil of switch 62 is ener-

.gized, the normally closed contact 8§5-of said

switch is opened, so that the current which was
passing through wire ‘101, terminal 102 and wire
103 to motor § and back through wire 105, ter-
minal l“s wire 197, contactor 65 and wire {04,
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is interrupted, thus stopping the motion of tim-
ing band 28. Due to the very slow motion of
the latfer, it comes to a stop before the perfora-
tion under contactor 48 has passed said contactor,
thus keeping the coil of switch 62 energized until
a suitable lug fastened to the engine, closes one
of the master switches 91 in passing. This will
make current flow from the plus pole of dry cell
88 to said master switch and from there through
the coil of magnetic switch §1 through wires (36,
{31 and 138 and through wires 139. and (49 a
resistor: 112 and wires (4§ and 125 to the minus
pole of said dry cell. If two master switches are
used, they are connected by wires 142 and 143
s0 that either one, if closed by the train, will
complete the described circuit. The result is that
the coil of switch §1 is energized and contact 65
is broken, thus interrupting the flow of current
to the coil of switch §2, so that contact 65 of
switeh 62 is closed again which will cause the
timer motor | and the timing band 28 to resume
their motions.

When switch 61 is energized by one of the mas-
ter switches 81, the other contact (64) of said

switch €1 is closed. This will keep the latter:

energized after the momentary closing of this
master switch 87 by the passing train engine,
since current will flow from the plus pole of dry
cell §8 through wires 129 and. 143 contact 64 of

switch 61, wires 145, (87 and 138, and through :

the coil of said switch, and from: there through
wires: 39 and {45, resistor 112 and wires 14} and
125 to the minus pole of said dry cell, But, in
order to enable contactor &5 to stop the timer
motor again when the next perforation moves
under said contactor, it is necessary that contact
€5 of switeh 61 is closed first. This, however,
should not take place until the previous perfora-
tion has passed contactor 45; so: as not to stop
the timer motor at this time. For this reason,
& contactor 44 is arranged in line with con-
tactor 45; so that said previous perforation, after
passing the latter, will move past contactor 44.
This will connect the upper terminal (18 of re~
sistor 142 through wire {48, contactor 44, sleeve
36 and wires 49 and 128, with: the plus pole of
dry cell' 88, while the latter also is connected
with wire joint (14 through wires 120 and 144
contact €4 of switch 61 and wire 145, so that
the two wires {87 and 140 leading to the coil
of said switeh 61 will show no difference in volt-
age, thus causing said coil to be de-energized,
thereby breaking contact 64 and closing contact
£5 of switch 6i. As long as contactor 44 makes
contact with' copper sleeve 36. through a moving
perforation, resistor 112 is interposed between
the plus and minus pole of dry cell §8, thus pre-
venting a short circuit during such period which
otherwise-wotild occur by connecting the plus pole
with the minus pole through wires 120, 40, sleeve
36, contactor 44 and wires 145, 141 and i25.
Since it is desirable at times. to control the
stopping position of the- train accurately, mas-
ter switches 97 can be used for this purpose as
described in the following, The normally open
contact €4 of switch 62 will be closed whenever
contactor 45 energizes said switch; which is used
for stopping the timer motor by breaking con-
tact €5 of said switch 62. Therefore, whenever
the timer-motor is stopped, the train.is kept run-
ning through contact 64 of said switch with the
current passing  from the transformer through
wires: $17, 126, Ti, contactor 64, wires 78 and
129, rail 110, engine motor, rail 130 and wires
t3t and 113 back to the transformer, even if
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3.

contact 66 of switch 63 is broken. When the
leading edge of an elongated perforation 115 in
timing band 28 is in line with a perforation {8
and both perforations are approaching contact-
ors 46 and 435, respectively, the latter contactor,
being slightly advanced towards the direction
from which timing band 28 approaches, will make
contact first and stop said timing band and: also
close contact 64 of switch 62. However, the ad-
vance of contactor 45 with relation to con-
tactor 4% is still less than the small amount of
coasting of said timing band, so. that. it will not
come to a stop until the elongated perforation
115 has reached contactor 46, thus energizing
switch 63 and breaking contact 66. Contact 64 of
switch. 62 will keep the train. in motion now,
until the engine closes one of the master switches
91, thereby energizing switch 64, breaking contact
65 of said switch, de-energizing switch 62 and,
thus, breaking contact 64 of the latter and stop-
ping the flow of current to the train tracks. But,
at the same time, contact 65 of switch 62 is
closed, so that the timing band will resume its
motion and make it possible to start the train
again, -

In this manner, the engine can be stopped as
it closes one of the master switches 91, if the tim-
ing band perforations are arranged. accordingly.
Since the coasting distance of the train, after the
engine has caused the current flow to the tracks
to stop, varies somewhat with the speed of the
engine and the number of cars attached, this pro-
cedure still will not produce a sufficiently accu-
rate stop for some requirements. In this case,
the timing band perforations can be arranged to
have the engine engage a master switeh 97 and
coast to-a stop as described, and then back up and
engage said master switch again and stop the flow.
of current to the tracks a second time. This time
the train will come to an almost dead stop as
soon as said master switch is engaged, due to the
fact that the engine has not travelled far enough
to gather any appreciable speed. Such a control
of the stop is very realistic, resembling the accu-
rate stopping of the train by means of manual
control, where the train is liable to overrun the
required stopping position and must be backed
up-a short distance.

In case that more than one accurate stop po-
sition on the track system is desired, the two
master switches 87 can be placed at the proper
points: Normally, both of these will then perform
their primary function of keeping timing band
and train synchronized. Only when an accurate
stop is needed, will said switches serve in their
second. funection of controlling such stop in the
described manner.

The timing band is perforated with the aid of
a suitable punch board which guides the timing
band and has a scale for measuring the needed
advance of said timing band after punching one
or several holes across the band. Said punch
board is not shown on the drawings.

The program timer as described can also be
used for the automatic control of the train whis-
tle, by providing one of the whistle control units
as they are in use at present, with a magnet which
is conneeted with the program timer in the same
manner as the accessories indicated by the rec-
tangles 109 in Figure 4, so that the action of this
magnet will replace the manual pushing of the
whistle switch button.

The program timer as described can be changed
over from automatic to manual control quiekly,
by removing the. timing band and raising the
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contactors 24 to 47 slightly above copper sleeves
35 and 36 with handle 60. Now said contactors
can be ‘pushed down, one at a time, by means of
an insulated rod held between the fingers. Said
rod is notched at the bottom, so as to engage one
of brass rods 48 near to its right end. .

It is‘obvious that the invention may be em-
bodied in many. forms and constructions within
the scope of the claims, and we wish it to be un-
derstood that the particular form is but one of
the many forms, Various modifications and
changes being possible, we do not otherwise limit
ourselves in any respect therefo.

What we claim is: .

1. A-program timer for the automatic control
of an electrically. controlled apparatus compris-
ing a moving timing element, means for mov-
ing said timing element, means for intermittent-
ly closing and opening a plurality of electrical
contacts by said timing element when in motion,
said contacts being adapted to control individu-
ally the operation of said apparatus,means for
intermittently stopping the. timing element, at
variable time intervals by the action of one of said
contacts, means for maintaining the operation of
said apparatus during the time said timing ele-
ment is stopped, and means for restarting the
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timing band by the action of said apparatus when -

the latter reaches a predetermined point of ifs
operating schedule.

2. A program timer for the automatic control
of an electrically controlled apparatus, compris-
ing a moving timing band, means for moving said
timing band, means for closing a plurality of
electrical contacts through perforations in said
timing band. when in motion, said contacts being
adapted to control individually the operation of
said apparatus, means for intermittently stop-
ping the timing band, at variable time intervals,
by the:action of one of said contacts, means for
maintaining the operation of said apparatus dur-
ing the time said timing band is stopped, and
means for restarting the timing band by said
action of the apparatus when the latter reaches
a predetermined point of its operating schedule.

3. A program timer for the automatic control

of a toy train and electrical accessories compris-

ing a moving timing band, means fcr moving said
timing band, means for intermittentiy closing
and opening a plurality of electrical contacts by
said timing band when in motion, said contacts
being adapted to control individually the opera-
tion of said toy train and electrical accessories,
means for intermittently -stopping the.timing
band, at variable time.intervals by the action of
one of said contacts, means for maintaining the
operation of said train during the time said tim-
ing band is stopped, and means for restarting the
timing band by the action of the toy train as it
passes  a predetermined point along. the train
tracks.

-4, A program timer for the automatic control
of a toy train system comprising a timing band,
megans for moving said timing band, means for
intermittently closing and opening a plurality oi
electrical contacts by said timing band when in
motion, said contacts being adapted to.control
individually the operation of a toy train and elec-
trical accessories, means for intermittently stop-
ping the timing band, at variable time intervals,
by the action of one of said contacts, means for
maintaining the operation of said train during
the time said timing band is stopped, and means
for restarting the timing band by the action of
the toy train.as it passes a predetermined point
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along the train tracks, said timing band being
adapted to produce different sequences of said
electrical contacts during successive periods of
motion of the program timer.

5. A program timer for the automatic control
of an electrically controlled apparatus, com-
prising .a moving timing band, means for
moving said timing band, means for intermit-
tently closing and opening a plurality of
electrical  contacts, said contacts being closed
through perforations in the timing band and
being arranged in a number of parallel rows dis-
posed in the direction of motion of said timing
band, said contacts being opened again when
said perforations are moved past said contact
means, said contacts being adapted to control the
operation of said apparatus, means for intermit-
tently stopping the timing band, at variable time
intervals, by the action of an additional electri-
cal contact, said additional contact being closed
through additional perforations in said timing
band, each time one of said additional perfora-
tions in the moving timing band moves up to
said additional contact, said additional perfora-
tions being arranged in a row parallel to the first
mentioned: rows of perforations and means for
restarting the timing band by the action of the
apparatus which is controlled by the program
timer when said apparatus reaches a predeter-
mined point of its operating schedule.

6. A program timer for the automatic control
of a toy train and electrical accessories, compris-
ing a moving timing band, means for moving said
timing band, means for intermittently closing
and opening a plurality of electrical contacts by
said timing band when in motion, means for in-
termittently stopping the timing band, at vari-
able time intervals, by the action of one of said
contacts, means for maintaining the operation of
said train during the time said timing band is
stopped, and means for restarting the timing band
by the action of the toy train as it passes any
one of a plurality of predetermined points along
the train tracks, said timing band being adapted

? to produce different sequences of said electrical

contacts during successive periods of motion of
the program timer, said periods of motion being
normally of short duration, but, occasionally, of
widely variable longer duration.

7. A program timer for the automatic control
of a toy train and its accessories, comprising a
motor and gear reduction unit, a reel driven by
said motor and mounted on an extension of the
slow speed shaft of sald gear reduction unit, a
timing band of thin, flexible insulating material,
said timing band adapted to be wound up on said
reel when the latter is in motion, an idler reel

- from which the timing band unwinds when said
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first mentioned reel is rotating, an idler reel
shaft holding said idler reel in place, a friction
device attached to said idler reel shaft and
adapted to maintain & light tension in the timing
band, two current carrying copper sleeves over
which the timing band slides when in motion, said
copper sleeves being mounted in line with each
other and with their axes disposed at right an-
gles to the- direction of motion of the timing
band, the first of said copper sleeves being con-
nected to a source of low voltage alternating cur-
rent and being insulated from the second of said
copper sleeves, the latter being connected to a
source of low voltage direct current, a series of
alternating current contactors pressing on top
of the timing band and disposed so as to make
electrical contacts with the first copper sleeve
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when suitable perforations in the timing band are
passing under said contactors, and three direct
current contactors, also pressing on top of the
timing band and disposed so as to make electri-
cal contacts with the second copper sleeve when
other suitable perforations in the timing band
are passing under said contactors with each of
said alternating current contactors being adapt-
ed to close a circuit through any perforation in
one row of perforations in the timing band and,
thereby, control the operation of one of said ac-
cessories, and with said three direct current con-
tactors consisting of a train control contactor
adapted to close a circuit through any perforation
in one row of perforations in the timing band and,
thereby, control the stopping and starting of the
toy train, by means of a magnetic switch, a timer
control contactor adapted to close a circuit
through any perforation in an additional row
of perforations in the timing band and, thereby
stop the motion of the timing band, by means of
a second magnetic switch, the perforations in
said additional row of perforations being un-
evenly spaced and, therefore, being adapted to
stop the motion of the timing band at variable
time intervals by the timer control contactor, said
timer control contactor being adapted to close an
auxiliary circuit supplying current to the train
tracks, by means of said second magnetic switch
and, therefore, being adapted to maintain the op-
eration of said train during the time said timing
band is stopped, a master switch located beside
the train tracks and adapted to close a contact
when said train passes by, therebhy energizing a
third magnetic switch and, thereby, breaking the
circuit which was closed by said timer control con-
tactor, thus causing the timing band to resume
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its motion, and a reset contactor adapted to close
a circuit through any perforation in said addi-
tional row of perforations, thereby de~-energizing
said third magnetic switch again and, thereby,
enabling said- timer control contactor to be oper-
ative again.

8. A program timer for the automatic con-
trol of a toy train and its accessories as claimed in
claim 7, comprising means for quickly convert-
ing said program timer into a manually operated
remote control unit for the centralized control of
the toy train and all accessories.

9. A program timer for the automatic control
of an electrical toy train and accessories, compris-
ing a moving timing band, means for moving said
timing band, means for intermittently stopping
the timing band at variable time intervals by the
action of an electrical contact which is closed
by the timing band, means for restarting the
timing band by a master switch, located beside
the train tracks and actuated by the passing
train, contact means for closing and opening a
blurality of electrical contacts by said timing
band when in motion, said econtacts being adapt-
ed to control individually the operation of said
electrical toy train and acecessories, said contact
means being adapted to close and open said elec-
trical contacts in any combination during each
variable period of motion of the timing band,
said master switch being adapted to either start
the motion of the timing band while keeping the
train in motion, or to start the motion of the
timing band and, simultaneously, stop the mo-
tion of the train.

WILLIAM KLAMP,
PAUL KLAMP,




