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6 Claims.

This invention relates to monogrammic in-
dicators comprising a number of plates adapted
to be individually moved between display and
non-display positions, which may be for example,
flat and on-edge positions, or white front and
black back exposures,; respectively.

An object of the invention is to provide a com- -

pact control equipment for such an indicator.
The invention consists broadly in a monogram-
mic indieator comprising indicator display sec-

tions, perforated control plate or card means for -

selecting a desired -combination of display sec-
tions for display and means for moving the se-
lected display sections between non-display and
display positions.
. The invention will be described with reference
to a préferred embodiment illustrated in the ac-
companying drawings in which: i

Fig. 1 shows electrical control circuits for se-
lecting any desired combination of plates for dis-
play; '

indicator; L )

Fig. 3 is' a plan, partly in horizontal section,
of the indicator; - :

Figs. 4 and -4a together form a side elevation
partly in section and partly broken away; and

Fig. 5 is a view looking towards the rear face
of the perforated control plate. . :

Referring first to Fig. 1 of the drawings, the
indieator is provided with a control circuit apd
mechanism, shown diagrammatically and in-
cluding a ‘motor | geared through clutches to
aligned operating and selecting shafts 2 and 3,
respectively. The motor is arranged to. drive
either or both of the shafts 2 and 3 and the re-
spective clutches, represented in Fig. 1 as a
ratchet and pawl, are controlled by electromag-
nets. The manner in which the shafts 2 and 3
contrel the selection of the indicator plates to
be. displayed, and effect movement of selected
plates to selected position will be deseribed later
in relation to Figs. 2 and 3 of the drawings.

The operating shaft 2 carries a clutech repre-
sented diagrammatically by a ratchet wheel 4
and a pawl §, the latter being controlled by an
electromagnet’ 22. The ratchet teeth of the
cluteh wheel 4 are diametrically opposed, so that
when the wheel is released, it and shaft 2, turn
through half a revolution. Wheel 4 has a cam
lobe T adapted to operate the contact springs of
diametrically opposed pairs of switches 8, 9 and
18, 11 respectively, through cam rollers 12 and
§3.
pairs of switches lie is at right angles to the di-
ameter on which the ratchet teeth lie when the
wheel is at rest. :

The shaft 3 can be driven from the motor |
hy a clutch represented in Fig. 1 by a ratchet
wheel 16 and a pawl 18, the pawl] being controlled

Fig.2is a broken view in front elevation of the

As cah be seen, the diameter on which these -

10

[
(=1

30

40

[
[~

by an electromagnet 23. This ratchet wheel 16
has ten teeth 11, so that when .the pawl releases
it, it and its associated shaft 3 turn-through one
tenth revolution. Wheel 16 has a ' cam lobe (9 -
adapted to operate the contact spring of a switch
20 through a roller 21. : ' T

The shaft 3 also carries s wiper 14 of 'a single
motion switch having ten contacts 150, I51 . ..
{58, connected to ten'leads 0,1 . . . 9. The po-
sition of the wiper 14 is determined, in a man-
ner to be described, by the connection of earth
potential from any desired control equipment,
such as a totalisator counter, through one of the
leads 0,1 . .. 9 to any one of contacts 150 . .. .
159. : . E

- Control relays 24 and 25 operate the movable
contacts of switches Al, A2, A3, A4 and BI, B2, .
respectively. Leads marked with a minus sign-
are. connected to the minus side of ‘a current
supply such as battery 260, the plus side of which:
is grounded to the metal frame of the indicator.
Other leads marked to ground are connected
through the frame to the plus side of the battery.

It will be assumed that the wiper 14 is in the
position shown, with relay 24 energized by cur-
rent flow %o earth via wiper 14, contact 159 and
lead 9. - Switches Al, A2; A3 and Ad are all open;
50 that motor I and electromagnets 22 and 23 are
de-energised.. If the earth potential is removed
from confact 159, indicating that the position of
shaft 3 should be altered, relay 24 releases and
its switches. all close. At Al the magnet 22.is.
energised over switches Al, 10,-and B2, and this -
withdraws pawl 5 and releases the clutch wheel
4. At A2 a circuit is completed for motor | which
commences to rotate, and since the clutch 4—=5 is
released shaft 2 is driven. . )

When shaft 2 commences to rotate, the cam
lobe T causes switch 10 to open to de-energise
magnet 22. Switch: 1 closes and completes an
alternative circuit for the motor | over switch
Bil. When the clutch wheel 4 has turned through'
a half of a revolution it closes switches 8 and 9.
When switch 8 is closed electromagnet 23 is en-
ergised over switch A3 to withdraw pawl 18 which
releases the ratchet wheel 16.  Shaft 3 is then
driven, and carries with it the wiper (4. Tn the
position. shown, one tenth' of a revolution of

. shaft 3 brings the wiper 14 to contact 150. If
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60

there is ‘an earth potential thereon, indicating
that the correct setting is zero (that correspond-
ing to the contact 150), relay 24 re-operates and
opens all its switches to stop the motor. . When
the cam lobe 7 closed switch 9, the magnet 22 was
re-energised over switches A4, 9 and B2 to again
withdraw pawl 13 so that the wheel 4 and shaft
2 are allowed to perform a second half revolu~ .
tion to bring them back to their original position
as shown. } .
If, however, the wiper 14 does not find an
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earth potential on contact 150 relay 24 does not
In this ¢ase when the clutch wheel 4 returns to
re-operate -so. that 'its-switches remain’ closed.
its normal position, having performed one com-

plete revolution, its cam lobe closes switch 18 and
Electromagnet 22 is then re--.

opens switeh 1.
energised and the clutch again released. As be-

fore the cam lobe T closes switches 8 and 9 tore-"

energise electromagnets 22 and 23, .This causes
the release of both shafts 2 and 3 'as before,
shaft 2 being released for one half and shaft 8
for one-tenth of a revolution. : This action eon-
tinues until wiper 14 finds an earth potential on
one of contacts 156—159, when relay 24 operates
to stop the motor, as described. During this fol-
low-up action, shaft 3 makes one tenth of a revo-
lution for each revolution of shaft2.- .

I the blank key 26 is operated when the earth-
holding relay 24, actuated via a working posi-
tion of the wiper 14, is transferred to contact 150,
the relay 24 will release and the clutch member
4 will make a half revolution, first opening the
switch 10 and.closing the switch 1{, and then
closing the switches 8'and 9;° When the wiper 14
reaches the contact . (50, battery potential is-con-
nected from a battery 260 via the key 26, switch
20 ‘(closed by the cam lobe 19 in the home posi-
tions of the wiper i4 and the clutch member 16),
relay 25, wiper 14 to earth via contact 158. Re-
lays 24 and 25 operate; stopping the wiper [4.
The clutch electromagnet 22 will not operate,
however, as the sw1tch B2 is open, and the clitch
member 16 remaing in the non-display position
until the key 26 is restored, releasing the relay
95 to.display O. The relay 24 remains operated.

The indicator may be reset to zero, by operat-
ing a blank key 26a to connect earth potential
to the contact (50, and the blank key 26 to con-
nect battery potential to switch 20. The earth
potential from the controlling device, e. g. a to-
talisator counter, is mmultaneously removed, SO
that relay 24 releases. This causes the usual ac-
tion-and shaft 3 is driven in steps, int-the man-
ner already described, until wiper (4 reaches con-
tact 159. Relay 24 then operates in the usual
manneér, and relay 25 also operates from negative
battery over key contacts 26, switch 20, now

closed by virtue of the posmon in' which cam (9

and shaft 3 stands, the winding of relay 25, key
26a and earth. “Relay 25 opens switches Bl and
B2, breaks the alternative circuit for the motor
t and breaks the operating circuit of the electro-
magnet 22 so that it cannot re-operate until the
keys 26'and 26a are re-opened.

The motor |, the clutches indicated at 4, 5 and’

{6, 18 in Fig. 1, the wiper switch, and the elec-
trical contacts and relays shown dxagrammatlcal-
1y-in Fig. 1 are all of well-known design, and
are shown but not in detail in the constructional
drawings comprising Figs. 2 to 5 in order to ren-
der the constructmn and operation of the mech-
anism clear and unobstructed by the unnecessary
repreésentation of the details of standard parts.
Tt will be understood that the shafts 2, 3 carry
the clutches geared to the motor | and contact
operating cams, whlle the shaft 3 also carries the
selecting wiper. This arrangement is shown in
Figs. 3, 4and 5 from which it will be seen that
the motor [ drives a gear wheel i¢, which in
turn drives gear wheels 2¢ and 3a, respectively,
on shafts 2 and 3 and connected thereto through
clutches indicated at 2b and 3b, respectlve]y,
The ecams T and (9, respectively associated with
the shafts 2 and 3 and shown dlagrammatlca,lly
in Fig.. 1 are actually carried on cam ‘discs, 4a
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and (6a, respectively, which are arranged to ro-
tate with the ratchet Wheels 4 and I8, respectwe-
1y.

The indicator plates 27 shown in Flg 2, of

“which there are six rows of four plates each, are

black on one-side and white on the other and

are horizontally pivoted on their centre lines.
The pivot spindles 28 of the plates 27 o which
" they are fixed carry small gear-wheels 29 mesh-

ing with rack. bars 30 terminating in pins 31
(Fig. 3). The racks 30 when in their forward
positions . hold the plates with their black sides

‘to the front and when moved to their rearmost

positions reverse the plates so that their white
sides are displayed. The position and movement
of the racks 30 and plates 27 are controlled by
three vertical and parallél plates 32, 33, 34 dis-
posed behmd and parallel to the indicator plates
21. -
The plates 32 nearest to the indicator plates 21
is fixed in position and apertured for the passage
of the rack bars 30 which are urged towards
their rearward positions by helical springs 35,
one surrounding each bar 30 between the rear
surface of the plate 32 and a pin 36 pas;ﬂng

_through the bar.

The plate 33 is arranged for horizontal motion
towards and away from the-indicator plates, al<
ways remaining in a vertical plane. The plate
33 is apertured for the passage of all the ping 3.

The plate 33 carries on its rear surface, near
each vertical edge, upper and lower brackets 37
(Figs. 4, 4a and b) Whlch are connected by links
38 to two-armed levers 39, 40 fixed to upper and
lower horizontal shafts 41, 42. Levers 43 fixed
centrally on the shafts a1, 42 are interconnected
by a vertical link 44 which is in turn pivoted at
its lower end to an operating link 45, the lower
end of which is eccentrically connected to the
cam.-disc 4a carrying the cam 1, the disc 4a be-
ing connected for rotation with the ratchet wheel
4 on the operating shaft 2 which corresponﬂs to
the shaft 2 in Fig. 1.

The rear vertical plate 34 -is the perforated
control plate and is provided with rings of holes
46 (Fig. 5). The rings of holes’ are so" disposed
on the perforated plate 34 that in the normal or’
rest position of the plate 34 the centre of each:
ring of holes corresponds in position with one of
the display section control pins 31. By moving
the plate 34 it can be placed in any one of a num-
ber of positions in each of which a selected plu-
rality of holes are in register with a correspond~
ing selection of the control pins. It is thereby
possible to change from non-display to disp slay
positions particular sections of the indicator sec-
tion. Each position in which the plate can be
placed corresponds to one particular indication
of the indicator. Mechanism is provided for im- .
parting to the plate 34 orbital movement in its
own plane, the orbit having the same radius as
the rings of holes so that any desired sets of
holes can be brought into register with the pins
31. Consider any one hole position in the rings:
at each ring position only a section of holes out
of the possible total of holes is provided, the se-
lection made varying from hole position to hole
position; so that, in any given position of the
plate, some of the pins will be in register with
the solid surface of the plate, the selection of
pins which are opposite holes varying from posi~-
tion to position of the plate. It is in this way
that the selection is made of the indicator plates
to be displayed in the manner now to be de-
scribed.
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The plate 34 as shown in Fig. 5, carries at each
corner a pivot pin 47 normal thereto. The left
hand pins 41, Fig. 5, are pivotally connected by
links 48 to pins 49 mounted in fixed brackets 50.
The corresponding right hand pins are pivotally
connected to operating eranks fixed to spindles 52
in the right-hand brackets 50 carrying worm
wheels 53 geared to worms 54 on a vertical shaft
55. The lower worm 54 is also geared to a worm
56 on the selecting shaft 3 which is the same as
the shaft 3 in Figs. 1 and 3.

It will be remembered that the control circuit
in Fig. 1 causes the following sequence of move-
ments of the shafts 2, 3 to change the indica-
tion.

(a) Half rotation of the operating shaft 2.

(b) Rotation of the selecting shaft 3 from one
selecting position to another.

(¢) Half rotation of the operating shaft 2.

The normal position of the indicator is with

the pins 31 spring-urged against or through the

plate 34 according as they are not or are opo-
site holes in the plate.

The first half rotation of the shaft 2 acts
through the linkages 45—38 to move the middle
plate 33 towards the fixed plate 32. The plate 33
engages the pins 36 through the rack hars 30

and forces the bars 30 forward, turning all the:

indicator plates 27 so that their black faces are
to the front. By this movement the pins are
withdrawn from the plate 34. The rotation of
the selecting shaft 3 then moves the plate to a
new selecting position. The second half rota-
tion of the shaft 2 now restores the plate 33 to
its normal position, allowing the pins 31 to be
spring-pressed on to or through the plate 34.
The racks of those pins which pass through the
plate rotate their respective indicator plates to
display their white faces and a new symbol is
displayed.

Instead of rings of holes in the perforated con-~
trol plate, any other predetermined arrangement
of a maximum number of holes could be pro-
vided, the plate being given a movement such
that each hole position in the arrangement can
be individually  aligned with the corresponding
control pin.

It will be seen that the provision of the per-
forated control . plate and the operating plate
parallel to and quite close to the display plane
gives a very compact form of indicator. In addi-
tion, a smooth and controlled operation of the
indicator is obtained.

What is claimed is:

1. A perforated-plate—controlled monogram- ;

mic indicator which comprises indicator display
sections, & perforated control plate provided with
sets of holes, one set per display section, said sets
comprising different selections of holes from a
maximum number of possible hole positions, the
holes of the sets being arranged respectively on
the ares of similar rings, control pins each asso-
ciated with a display section and each adapted
to cooperate with a corresponding set of-holes
and to sense the various possible hole positions
of said set to control the display of its associated
display section, means including a rotatable
crank for imparting to said perforated control
plate an orbital movement in its own plane the
radius of which is equal to the radius of said
rings of holes to register different possible hole
positions in said sets with said control pins, and
meagns for moving selections of said display sec-
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tions between non-display and display positions
under control of said perforated plate.

2. A monogrammic indicator as  claimed in
claim 1 in which there is provided a second plate
through which all of said control pins pass, and
means for moving said second plate in such a
manner as to control the sensing of the perfo-
rated plate by the pins, and in which said per-
forated plate and said second plate are parallel
to the display plane of the indicator display sec-
tions whereby a compact indicator is provided.

3. A monogrammic indicator as claimed in
claim 2 in which the control pins are normal to
the display plane and to the plates and form the
terminations of rack bars meshing with gear
wheels on the pivol spindles of pivoted plates
forming the indicator display sections.

4. A monogrammic indicator as claimed in
claim 3 comprising control means for causing a
sequence of operations consisting in moving the
control pins away from the perforated plate,
moving the perforated plate to a new selecting
position and finally moving the control pins to
sense the hole positions of the perforated plate
in its new position, and to control the operation
of a corresponding selection of dlsplay sections
to the display position.

5. A perforated-plate-controlled monogram-
mic indicator which comprises indicator display
sections, a perforated control plate provided with
sets of holes, one set per display section, said sets
comprising different selections of holes from a
maximum number of possible hole positions ar-
ranged in a predetermined relation, control pins
each associated with a display section and each
adapted to co-operate with a corresponding set
of holes and to sense the varicus possible hole
positions of said set to control the display of its
associated display section, means for moving the
perforated control plate to register different pos-
sible hole positions in said sets with said con-
trol pins, means for moving selections of said
display sections between non-display and dis-
play positions under control of said perforated
plate, a second plate through which all of said -
control pin pass, and means for moving said sec-
ond plate in such a manner as to control the sens-
ing of the hole positions of the perforated plate
by the pins, said perforated plate and said second
plate being parallel to the display plane of the
indicator display sections, whereby a. compact
indicator is provided.

6. A° monogrammic indicator as clalmed in
claim 5 in which the control pins are normal to
the display plane and to the plates and form the
terminations of rack bars meshing with gear
wheels on the pivot spindles of pivoted plates
forming the indicator display sections.

' JOHN HANDLEY.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
891,949 Newell ___________ June 30, 1908
1,004,810 Newell .. _______ Oct. 3, 1911
1,026,779 Woodruff —____.___ May 21, 1912
1,172,360 Hildburgh —--______ Feb. 22, 1916
1,626,795 Dippel ___ . May 3, 1927
1,923,523 ‘Whitney o __ Aug. 22, 1933
1,997,774 Hagelton ___.______ Apr. 16, 1935
2,049,499 Haselton _._________ Aug. 4, 1936




