July 3, 1951 M. T.BLEASE ET AL 2,559,339
REMOTE-CONTROL SYSTEM T
Filed Jan. 15, 1947 '3 Sheets-Sheet 1. .




July 3, 1951 M. T. BLEASE ET AL - 2,559,339
' REMOTE-CONTROL SYSTEM
Filed Jan. 15, 1947 3 Sheets-Sheet 2

- I —
J = =i

T s b il |

[y
—~—1€ s>
s B9 B2
S ]
6‘6\- i prid
SO [ %__
4 A—F"F>—DN | 1 15
szl za) : S
, B\ 7 A &5 ? 1
| B g Bl
A\\NNZzsrsisrtisisiisy | 5

o o 57 s&

o ‘_ B iNVENroRs

- Moberb, T Bloae

BY $...) S anck
fotlowid ks
Tty




July 3, 1951 M. T. BLEASE ET AL 2,559,339

REMOTE-CONTROL  SYSTEM

Filed Jan. 15, 1947 3 Sheets-Sheet 3

74
[ ‘L 50
F=
!
V'l
=
76| |7
& g - &3?9.7
s>
‘5/'4 ;
: '75_; v ‘
s [ l
" INVENTORS -
eleolne 77 (3baan

" /;‘Zi‘f““‘




Patented July 3, 1951

2,559,339

UNITED STATES PATENT OFFICE

2,559,339
REMOTE-CONTROIL SYSTEM

Malcolm T. Blease and Erich Schafranik,
Providence, R.1.

Application January 15, 1947, Serial No. 722,130

1 Claim.

1

The present invention relates to remote con-
trol systems, and has particular reference to a
novel control indicator for providing a corre-
sponding remote operation.

The principal object of the invention is to pro-
vide an indieator for controlling a remote oper-
ating mechanism in exact correspondence with
the indicator setting.

Another object of the invention is to counle
an indicator and a remote mechanism for syn-
chronized operation.

Still another object is to provide an arrange-
ment for periodic resetting of the indicator and
the remote mechanism to cbtain proper corre-
sponding positions for synchronous operation.

A further object of the invention is to utilize
coupled synchronous motors to obtain exact cor-
respondence between a control indicator and
remote operating mechanism.

With the above and other objects and advan-
tageous features in view, the invention consists
of a novel method of operation and a novel ar-
rangement of parts more fully disclosed in the
detailed description following, in conjunction with
the accompanying drawings, and more specifi-
cally defined in the claim appended thereto.

In the drawings:

Fig. 1 is a perspective view showing the inven-
tion as illustratively applied to a remote control
system for a rotatable antenna beam;

Fig. 2 is a vertical section through the novel
control indicator;

Fig. 3 is a detail section disclosing the mount-
ing of the indicator needle; .

Fig. 4 is a plan view of the indicator face;

Fig. 5 is a plan view of the remote operation
housing, the cover being removed, and parts
being shown in section;

Fig. 6 is a section on the line 6—86 of Fig, 5:
and

Fig. 7 is a diagrammatic 1layout of the electrical
wiring.

It has been found desirable to provide a remote
control system which utilizes a control indicator
and is connected to operate a remote mechanism
in exact correspondence with the indicator set-
ting and indicator movement. To this end, the
control indicator is mounted for movement re-
spongsive to actuation of a synchronous motor,
preferably of the reversible reduction gear type,
and the remote mechanism includes a second
synchronous motor of corresponding type, the
parts being wired so that the synchronous rota-
tion of the motors provides a synchronized move-
ment of the control indicator and the remote
operating mechanism. Since the gearing and
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other operating parts may have differing lost
motions due to back-lash and the like, we have
arranged the apparatus for resetting to corre-
sponding positions for synchronous operation
whenever desired.

Referring to the drawings, which disclose the
invention as illustratively applied to a movable
antenna, the radio beam 10 comprises 2 number
of spaced tubular bars {f mounted in spaced
parallel relation on a cross bar {2 secured on
the upper end of an upright rod 3, the rod 13
being set in a movable platform 14. The plat-
form 14 is rotatably mounted for actuation from
mechanism in a remote operation housing 15, and
is connected by wiring {6 to a control indicator
IT which is supplied with line current through
a connection 18 and a contact plug 189.

The control indicator 1T includes a casing 20,
breferably shaped as illustrated in Figs. 1 and 2,
having a directional guide 21 in a bezeled seat
22 protected by 2 lens or glass 23. A control
hand 24 is mounted on the upper end 25 of a
shaft 26, and has a pointer end 27 which cooper-
ates with the directional guide 21, the mounting
of -the contrel hand including s spring washer
28, see Fig. 3, seated on an end bushing 29 locked
to the shaft end 25, the shaft end 25 being headed
over as illustrated to lock the parts in place while
permitting adjustment movement of the control
hand as hereinafter explained.

The shaft 26 is keyed for rotation to a syn-
chronous motor set 80 comprising a forward unit
31 and a reverse unit 32, which are connected
by wiring 383, 34 to a contact block 35 mounted
in the casing 20, whereby forward or reverse
movement of the motor set 80 causes the control
hand 24 to rotate clockwise and counterclockwise
over the directional guide 21. A manually oper-
able handle 36 is keyed to a shaft 37 extending
through the casing 20, and is adapted to be
moved to stops 38 which indicate forward, stop
and reverse positions, the shaft 37 having a disk
88 keyed thereto and carrying contacts 40 for
making desireéd connections through wirings 41
with the contact block 35 to make and break
the electric circuit through the motor wirings.
A stop pin 42 is mounted in the casing 20, and
extends through the guide 21 to provide an end
stop for the peinter end 27 of the control hand
24, as illustrated in Fig. 3, for the purpose of
checklng and resetting the control hand as here-
inafter explained.

The remote operation housing i5 houses the
remote operating mechanism. In the embodi-
ment illustrated, a reversible synchronous motor
43 has its shaft 44 provided with an end gear
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45 which meshes with a larger gear 46 through
a gear train 45a, 45b, the gear 46 meshing with
a gear 41 which is keyed to a hollow vertical
shaft 48; the gear 46 is rofatably mounted on
a stub shafi 49 positioned on a bridge 50 which
extends across the housing and is supported on
end bosses 51 and 52, the bridge also supporting
a capacitor 53.

The hollow shaft 48 is supported in a vertical
shell 54 formed integral with the housing I3 by
means of spaced bushings 55 and a roller hearing
56 recessed in the upper end of the vertical shell,
the lower end of the hollow shaft 48 having &
lock nut 51 which seats in a recess 58 in the lower
end of the shell 54. The platform {4 is locked to
the upper end of the hollow shaft 48 by bolts 59
which lock in a disk 60 secured to the hollow
shaft, an aligning pin 61 being positioned to ex-
tend into the platform 14 and to pass through
the disk 60 and the gear 41.

Two micro-switches 62, 63 are also supported
from the bridge 59, and are normally closed; thin
contacts 64, 65 are adapted to be engaged by a pin
66 depending from the gear 4§, whereby the
switches serve as limit switches to open the oper-
ating circuits when the gear 48 rotates to its ex-
treme clockwise and counter-clockwise positicn,
the range of turn being about 270°. The limit
switches and the synchronous motor 43 are con-
nected to a switeh block 61, positioned in a frame
68 at the side of the housing, by suitable wir-
ing 68.

The preferred wiring for the illustrative con-
trol illustrated in Figs. 1 to 6 is shown in Fig. 7.
The handle 36 is manually movable to forward,
stop and reverse positions; the forward position
connects the line T0 through wiring T{ through
contact #5 of the block 35, wiring 12, contact #5
of the block §1, wiring 13 to the normally closed
limit switch §3; from limit switch 63 wiring 74
leads to the synchronous motor 43, and return
wiring 15 leads to contact #1 of block 87, and
through wiring 76 back to the line wire 71. Also,
wiring 18 leads from the limit switch 63 to con-
tact #3 of block 61, through wiring 19 to contact
#3 of block 385, through wiring 34 to the syn-
chronous motor unit 31, and back through wiring
80 to contact #I of block 35 and to the line
wire T1.

When the handle 36 is moved to reverse, the
line 10 is connected through wiring 81 to contact
#2 of block 35, through wiring 82 to contact #2
of block 61, through wiring 88 to limit switch 62,
and from switeh 62 through wiring 69 to syn-
chronous motor 43 and back to the line wire T71;
wiring 84 also leads from the limit switch 62 to
contact #4 of block 61, through wiring 8% to con-
tact #4 of block 35, and through wiring 35 to the
synchronous motor unit 32 and back through
.contact #1 of block 35 to the line wire 1T.

It is thus clear that setting the control indi-
cator handle to either forward or reverse simul-
taneously operates both the control indicator and
the remote operating mechanism in absolute
synchronism, as the two synchronous motor units
are coupled in parallel, and that setting the con-
trol indicator handle to stop position stops both
synchronous motors, the movement of the indi-
cator hand and the movement of the antenna be~
ing through identical angles. When the move-
ment of the antenna reaches its upper or its
lower limit, the corresponding limit switch is
opened to stop the simultaneous rotation. Al-
though movement of the actuating gear 46 is
through a 270° range as illustrated, the use of the
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smaller gear 47 provides a 360° movement of the
remote control shaft, so that full corresponding
angular movement of the control indicator and
the remote control apparatus is obtained.

Since the remote operating gearing may have
some backlash, it is sometimes desirable to check
and reset the indicator hand to exactly corre-
spond to the position of the operating mecha-
nism. This is accomplished by causing the an-
tennsa to revolve to a fixed point, such as due
north. ‘The control indicator hand also revolves
to due north, but is stopped by the stop pin 42,
while the spring washer 28 permits the shaft 26
to overtravel, thus resetting both the indicator
and the remote operating gearing into alignment.
Both movements may be reversed to again align
at due north, if the setting error is in the reverse
direction.

The ahove described construction for a remote
control system has been disclosed as applied to
an antenna rotator, but this is merely illustrative.
The invention, which is based on the coupling of
two synchronous motor arrangements, may be
applied to other types of remote control mecha-
nisms,; and the control indicator may be modified
to provide an initial setting at a predetermined
point, and the line switch then closed to cause
the control indicator parts and the remote op-
erating parts to move until the initial setting is
reached.

Examples of other types of remote control
mechanisms to which the described system may
be applied include gate moving apparatus for
dams, gun movements, ship rudder movements,
and similar devices wherein it is desired to obtain
a controlled movement of & moving part in exact
correspondence with movement of a control in-
dicator, to a predetermined point.

While we have described a specific method of
operation and a speeific arrangement of parts, it
is obvious that changes in the mode of control,
in the manner of setting the movement to be
made, and in the size, shape, arrangement and
operation of the parts may be made to suit the
requirements for particular remote control op-
erations, without departing from the spirit and
the scope of the invention as defined in the ap-
pended claim.

We claim:

A control indicator for a remote control system,
comprising a casing, a shaft rotatably mounted
in said casing and extending therethrough, a
hand frictionally mounted on said shaft, a stop
pin on said casing engageable by said hand to
limit rotation of the hand to 360°, a reversible
synchronous motor in said casing for rotating
said shaft, wiring for said motor, and a manually
operahle handle for selectively making and break-
ing an electric cireuit through said wiring to start
and stop the motor.

MALCOLM T. BLEASE.
ERICH SCHAFRANIK.
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