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. :
1,03%,706.

Specification of Letters Patent.

Application filed June 27. 1910. Serial No. 569,009.

To all whom it may concern: _ .
Be it known that I, Jorux L. Hawr, a citi-
zen of the United States, residing at Sche-
nectady, county of Schenectady, State of
New York, have invented certzin new and
useful Improvements in Range- Transmit-
ters, of which the following is a specification.
This invention relates to electric signal-
ing, and its object is to enable the range of
a distant object to be communicated from the
range finder station to a distant point, as,
for instance, to the men serving a battery.
Ranges are usually calculated in yards,

and by increments of fifty yards, so that a-

comparatively compact. instrument will
transmit ranges up to 19950 yards. It is
very desirable to reduce the number of cen-
ductors between the range finder station and
the battery to as small g number as possible,
both on account of cost of installation and
to simplify manipulation and repairs. In
the present invention I use but four con-
ductors; one for supplying power to the
motors, ‘one for synchronizing said motors,
and one for each of the two electro-magnets
in the indicating apparatus. Even if a re-
fiurn conductor is used the number is only
ve, . :

The invention comprises two constantly-
operating electric moters, one at the sending
station and the cther at the receiving sta-
tion; means for maintaining said motors in
synchronism and in phase; a contact-arm
driven by the motor at the sending station;
a plurality of contact segments coperating
with said contact-arm; a plurality of man-
ually-operated switches respectively in cir-
cuit with said contact segments, wiereby any
given segment can be energized at will by
closing its switeh; one or more rotating in-
dicating dials or drums at the receiving sta-

“tion driven by the motor at said station by

means of friction clutches so that they can
be arrested without stopping the motor; a
plurality of latches for arresting each of
sald druins, and a selector rotating in syn-
chronism ~ith the rotating contact arm at

. the sending station to determine which latch

50

shall be permitted to operate when any given
switch is clesed. By using a dummy urit
cipher and nroviding one drum with twenty
numbers for tens and hundreds and the other
drum with wenty numbers for thousands

400 indications varying by 50 from O up to
19950 ; using for this purpose twenty switches
and two shifting levers.

The details of the invention will be better
comprehended from the following extended
description, taken in connection with the
-accompanying drawing, in which—

Figure 1 15 an elevation of the manual
switchbeard panel; Fig. 2 is a diagram of
the circuits, showing the mechanism in con-
ventional simplicity; Fig. 3 is a side eleva-
tion, partly broken away and in section, of
the indicating apparatus or receiver; Figs.
4 and 5 are front elevations of the ratchet-
and-pawl driving mechanism of the same;
Fig. 6 is a perspective view of a portion of
the drum and the selector device; and Fig.
T is an elevation of the casing for the re-
ceiver, on a smaller scale. '

The motors which I prefer to use are pow-
erful electro-magnets 1, 1, each provided
with an armature 2 pivoted at 3, preferably
to a bracket 4 projecting from the core 5.
The free end of the armature actuates driv-

-ing pawls, preferably by engaging with a

slide 6 movable vertically 1n bearings 7 on
an upright standard 8. Springs 9, attached
to a cross bar 1€ on the slide and to arms 11
¢n the standard, serve to lift the slide and
the armature when the electro-inagnet is de-
energized. The slide carries a cross-head 12
to which are pivoted two pawls 13, 14 engag-
ing with a ratchet wheel 13 on a shaft 18,
16°. A spring 17 connecting said pawls
keeps them in engagement with said wheel.
The pawl 13 actuates the ratchet wheel when
the slide moves upward, and the pawl 14 im-
parts a further actuation when the slide
moves downward. A double-armed detent
18, like the unchor escapement of a clock, is
ravoted at 19 to the standard 3 and coiper-
ates with a star-wheel 20 on the shaft 16, 167,
This detent is positively actuated by a link
21 pivoled to a crogs-head 12 and to an arm
22 on said detent. The action of the detent
upon the star-wheel not only prevents any
haeklash or ¢verrunning of the ratehet wheel
by reason of the impulse imparted to it by
the pawls, but it also insares a regular and
uniform angular movement of the shaft at
each actuation. The slide may be slotted,
as shown, to cnable the sbaft to pass chrongh
it to a journal beacing in the standard. The

and tens of thousands, it is possible to give | two electromagnets are conaected in series
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by the conductors a, b across the mains A, B,
A rotary circuit-breaker 23 is included in
the same circuit and is driven by any suit-
able motor, such as an electric motor (not

shown) supplied with current from the

mains A, B. The effect of this circuit-
breaker is to energize and deénergize the
electromagnets at regular intervals, so that
they coustantly actuate their respective
shafts.

In apparatus of this kind it is absolutely
necessary that both shafts rotate not only in

synchronism but also in phase, so to speak.

By this I mean that if an arm is fixed on
each shaft, then both arms must occupy
identical positions in their respective cir-
cles of rotation at all times. In order to
insure this and to restore this condition if
they become accidentally displaced, I place
on each shaft a circular closer 24 which at
a ;  w.point in its revolution makes con-
tact ith a stationary contact 25. When
the shafts are in phase, the circuit closers
operate simultanecusly and close the cir-
cuit ¢ of an electro-magnet 26. The arma-
ture 27 of said electromagnet stands nor-
mally in the path of a stop 28 rotating with
one of said shafts, preferably the shaft 16’.
But when the electromagnet is energized it
withdraws the armature and thus prevents
it from engaging with the stop and thereby
arresting. the rotation of said shaft.. The
two circuit closers are so disposed on the
shafts that when the latter are in phase the
circuit of the electromagnet wiil be closed
just before the stop strikes the armature, and
as said armature is at that instant tem-
porarily withdrawn the shaft 16" continues
to rotate uninterruptedly. But if the shafts
are out of phase, the two circuits closers
will not operate simultaneously, and the cir-
cuit of the electromagnet will be left open.

- The stop will strike the armature and the

45

shaft 16" will be arrested, with its circuit
closer closed, in which position it wiil re-
main until the circuit closer of the shaft 16
closes, whereupon the electromagnet will re-
lease the stop and both shafts will resume

" their rotation in phase. This result will be
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effected within one revolution of the shaft
16. Having thus described the means for
rotating the two shafts and for keeping
them in phase, I will now take vp the trans-
mitting mechanism at the sending station.
A contact-arm 29 is mounted on the shaft
16 and sweeps over two circular concentric
sets 30, 31 of contact segments and two con-
centric collector rings 32, 33. The arm car-
ries four brushes codperating respectively
with these segments and rings; the brushes
for the segments 30 and the ring 32 being
electrically connected, as are also the brushes
for the segments 31 and the ring 33. There
are twenty segments in each set. Each seg-

men’ in the set numbered 30 jis connected °

by a conductor 34 to a contact finger 35
or 36; said fingers being arranged in pairs
as shown, and each pair cofperating with
a switch tongue 37. A push-button 38 con-
nected to the supply main A enables the op-
erator to send current through the switch
tongue and thence to one or the other of the
segments which it controls. Only.a few of
the switch tongues and push buttons are
shown in Fig. 2, to avoid complexity in
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the drawing. The tongues are all thrown .

simultaneously by suitable mechanism, rep-
resented conventionally in Fig. 2, by a rod
39 and a {wo-armed lever 40 having a but-
ton at each end. As shown in Fig. 1, these
buttons are marked “0” and “5” respec-
tively, while the ten push-buttons 38 are
numbered consecutively from “07” to “97.
The segments 81 are similarly connected by
conductors 41 with fingers 42 and 43 ar-
ranged in pairs, each pair controlled by a
switch tongue 44 with which a push-button
45 codperates. The switch tongues are all
simultaneously thrown by a two-armed lever
46 carrying a bulton at each end, marked
respectively “0” and “1%. The ten push-
buttons 45 are numbered consecutively from
“0” to “9”‘ .

The push-buttons 88, 45 are arranged in
two tiers on the switchboard shown in Fig.
1. The buttons on the lever 40 are located
adjacent to the top of the tier 88, and those
on the lever 46 are near the top of the tier
45. The push-buttons 38, 45 are similar to
those disclosed in my patent No. 945,940, and
need not be particularly described or illus-
trated here. Each button is self-locking,
but the depression of any one of them re-
leases the one previously depressed in that
tier. .

The two collector rings 82, 33 are connect-
ed by their respective conductors 47, 48 with
the indicating apparatus at the distant re-
ceiving station. This apparatus is shown
in detail in Figs. 3 and 6. For con-
venience in making the large number of
combinations of numerals required in indi-
cating ranges from 0 to 19950, I prefer to
use two rotary indicators, such as the drums
49, 50 mounted side by side on the shaft 16,
and turning freely thereon. The drums
are made of licht rigid material, such as
sheet. metal, and have one end closed.

Springs 51, abutting at one end, against
collars on the shaft and ‘at the other end
against the closed ends of the drums, press
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said ends against friction disks 52 secvred -

to the shaft, so that the drums will rotate

.with said shaft, but can be easily arrested

and held stationary when necessary. The
open ends of the drums face each other,
with space enough between them for s
standard 53 which carries a sleeve 54
through which the shaft 16’ passes. That
part af the standard concentric with said
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sleeve is a circular disk 53¢, to whose pe-
riphery is pivoted a number of latches 55,
56, the two sets of latches extending in op-
posite directions into the drums. The
latches in one set are preferably in hine with
those in the other set, so that each pair can
be connected by a spring 57 which tends to
lift them against an encircling stop ring 58.
Inside the latches and concentric with the
sleeve 54 are coils 59, 60 of insulated wire,

said coils being respectively connected with

the conductors 47, 48 and also with the com-
mon return conduector b.

Keyed to the shaft adjacent to each fric-
tion disk 52 is a wheel 61 having a flange
62 underlying the free ends of the latches

_ extending from that, side of the disk stand-

20

26

30

86

40

45

50

1]

60

86

ard 53°. At ome point in this flange is a
notch 63 large enough to let a latch drop
through it. - The end of each latch is irars-
versely grooved so that when said latch
drops through the notch 63 it will be en-
gaged and held down by the flange 62 dur-
ing the remainder of one revolution of the
wheel. Immediately below the notch 63 is
a radial bar 64 secured to the shaft and serv-
ing as a revolving armature for the coil ad-
jacent thereto. Whenever said coil is ener-
gized, the magnetic flux through .said arma-
ture attracts whichever latch at that instant
stands above it and pulls said latch down
as shown at the left-hand end of Fig. 3.
This brings a finger 65 on the end of the
latch into the path of a lug 66 secured to
the inside of the drum, so that said drum
will be arrested by said finger when said
lug is brought into contact therewith.

The outer surface of the drum 49 carries
twenty numbers from “000” to “950™, vary-
ing by 50. The drum 50 carries twenty

numbers running consecutively from “00™

to “19”. By suitably combining these forty
numbers any range from 0 to 19950 can be
indicated, varying by increments of 50. The
entire receiving mechanism shown in Fig. 3
is inclosed in a casing 67, shown on a small
scale in Fig. 7. A window 68 in said casing
reveals a single row of numbers across both
drums, the numbers changing at each step-
by-step movement of the drums

The operation is as follows: The con-

stantly rotating circuit breaker 23 keeps the.

two motors 1, 1’ constantly operating in
unison, driving their respective shafts, 16,
14’ step-by-step—twenty steps making one
revoluticn. At the dwell between the steps
the brushes of the contact-arm 29 rest
squarely on the segments of the contact rings
30, 31, and at the same instant the notches
63 in the wheels 61 stand underneath one
of the latches 53, 56 in each set of twenty in
the receiving mechanism. Now if the cir-
cuit of the coil 59 or 60 has been
closed by pressing down a push-buiton
38 or 45 as the case may be, then the in-

o he o
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artly-

stant the contact-arm reaches the segment
connected with said push-button the circuit
will be completed and the coil will attract
the latch which at that instant lies over the
bar 64. At the next step in the rotation of
the contact-arm and the drum, the circuit
will be broken, but the latch cannot be lifted
by its spring because the flange 62 has en-
gaged the transverse groove in its end. The
continued rotation of the drum presently
brings the lug 66 against the finger 65 on the
depressed latch, whereby said drum will be
arrested and held stationary. The numbers
on the drum are so arranged that when the
drum is thus arrested the number visible
through the window 68 corresponds with the
push-button which has been depressed at the
sending station; this result being due to the
relative angular disposition of the contact
segments, the latches, the rotating contact-
arm 29 and radial armature 64 and the loca-
tion in the drum of the lug 66. To get the
better understanding of this result, let a
specific example be taken. Suppose the
range finder shows the enemy’s vessel to be
10,250 yards distant. The officer at the send-
ing station presses button “1” on lever 46
push-button “0” in the tier 45; push-button
“g» in tier 38 and button “5” on lever 40.
The final unit in the total number is always
0 and in practice this will not be inscribed
on the drum 49, as shown in Fig. 3, but will
be painted on the window 68. The depres-
sion of the buttons “1* and “5” on the levers
46 and 40 throws them down to the position
shown in Fig. 2. The depression of the
button “0” in tier 45 connects main A with
the segment “ 10” in set 81, and the depres-
sion of button “2” in tier 38 connects said
main with segment 25 in set 80. Within
the next revolution of the contact-arm 29 it
will close the circuit of coil 60 when the brush
on the short end of said arm passes over the
segment “ 10", and the brush on the long end
of the arm will close the circuit of the coil
50 when. it makes contact with--segment
w95, TIn both cases the proper latches will
he drawn down to arrest the corresponding
drums when the numbers “ 107 and “257
come into view through the window; their
combination, together with the permanent
final “0” making the number *10,2507
which is the range observed. This number
will remain in view until some change is de-
sired, because the self-locking buitons keep
the circuits closed at the switchboard and
the re-current closing of the circuits by the
contact-arm occurs at the instant the notches
63 and radial armature bars 64 are passing
the latches which are holding the drums, so
that said latches will not be released so long
as the push-buttonc remain depressed. It is
of course understood that the frictional en-
gagement of the drums with the disks 52

permits said deums to be beld stationary al-
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though the motors and shafts continue to
operate steadily. If now the range changes,
say to 9900 yards, the officer at the sending
station pushes down the buttons “ 0% on the
two levers 40 and 46, the button “$ * in the
tier 45 and the button “9? in the tier “387.
The pushing of the first two buttons throws
tlie switch tongue 37, 44 to the upper set of
fingers 35, 42 and the depression of the other
two buttons connects the main A with the
segments “ 09 * in set 31 and €907 in set 30.

The depressing of these buttons automati-

cally releases the buttons “6” in tier 45 and
“95™» in tier 38, so that the latches corre-
sponding therewith will be free to rise when
the notches 63 come in line with them. The
drums will then instantly begin rotating
with the shaft, but will be again arrested
when their lugs 66 strike the newly de-
pressed latches corresponding to the buttons
“«g» jin both tiers; so that the number
« 09900 ” will now be visible and stationary
behind the window 68.

In case the shaft 16’ gets out of phase
with the shaft 16, it is evident that the
wrong latches will be pulled down when the
buttons at the switchboard are depressed.
But within a single revolution of the shaft
i6 the other shaft will be brought into
phase, as hereinbefore set forth; and when
the proper phase relation is resumed, the
wrong latches will be released and the right
ones actuated, so that the erroneous reading
will not persist for mere than one revolution
of either shaft, and in most cases will be
corrected in less than cne revolution. The
speed of the shafts depends upon the speed
of the circnit breaker 23, and this can be
regulated by proper regulation of the mo-
tor which drives it. The shafts 16, 16’ can
be run very readily at a speed of four or
five revolutions a minute, so that any error,
due to non-synchronism, would be corrected
in from 15 to 12 seconds.

My invention, therefore, provides a range
transmitter which is durable and efficient,
easily operated, and self-correcting; and
while requiring but five conductors in the
cable connecting the sending and receiving
apparatus will nevertheless transmit 400 dit-
ferent ranges varying by 50 yards. '

In accordance with the provisions of the
patent statutes, I have described the prin-

ciple of my invention, together with the ap-

paratus which I now consider to represent
the best embodiment thereof; but I desire to
have it understood that the apparatus shown
is illustrative only and that the invention
can be carried out by other means.

What I claim as new and desire to secure
by Letters Patent of the United States, is—

1. A range transmitter comprising two
shafts located respectively at the sending
and receiving stations, synchronously oper-
ating motors for driving said shafts, an elec-

1,077,708

trical phase correcting device for said shafts,
cireuit closers for said device operated by
said shafts, one or more rotary indicators
driven frictionally by the shaft at the re-
ceiving station, electromagnetic deyices for
arresting the rotation of said indicator or
indicators, and selective devices for energiz-
ing said electromagnetic devices from the
sending station.

9. A range transmitter comprising two
shafts located respectively at the sending
and receiving stations, synchronously oper-
ated motors for driving said shafts, a stop
on one shaft, an electromagnet having an
grmature adapted to engage said stop, cir-
cuit closers controlling said electromagnet
and adapted to be closed by said shafts
at a given point in their revolution, one
or mere rotary indicators driven fric-
tionally by the shaft at the receiving station,

electromagnetic devices for arresting the ro- .

tation of said indicator or indicators, and se-
lective devices for energizing said electro-
magnetic devices from the sending station.

3. A range transmitter comprising two
shafts located respectively at the sending
and receiving stations, synchronously oper-
ating motors for driving said shafts, a stop
on one shaft, an electromagnet having an
armature adepted to engage with said stop,
a cireuit closer operated by said shaft and
in circuit with said electromagnet and ar-
ranged to be closed just before said stop is
engaged by said armature, a second circuit
closer in the same circuit but cperated by
the other shaft at the same angular point in
its revolution as the other circuit closer,one
'or more rotary indicators driven friction-
ally by theshuft at the receiving station, elec-
tromagnetic devices for arresting the rota-
tion of said .indicator or indicators, and se-
lective devices for energizing said electro-
magnetic devices from the sending station.

4. A range transmitter comprising two
shafts located respectively at the sending
and receiving stations, means for actuating
said shafts synchronously, means for keep-
ing them in phase, one or more rotary indi-
cotors driven frictionally by one shaft, a
plurality of latches, an electromagnet for
actuating any of said latches to arrest the’
rotation of each indicator, a contact arm
driven by the other shaft and in circuit
with the electromagnet actuating said
latches, a plarality of contact segments co-
operating with saild arm, and means for en-
ergizing any given segment.

5. A range tiansmitter comprising two
chafts located respectively at the sending
and receiving stations, means for actuating
said shafts synchronously and means for
keeping them in phase, one or more rotary
indicators driven frictionally by one shaft,
u plurality of latches for arrestia: the move-
ment of said irdicator, an electromagnetic
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selector having a bar rotating with the in-
dicator, a contact arm driven by the other
shaft, and in circuit with said selector, and
means for energizing said contact-arm at

. any desired point in its revolution.

6. A range transmitter comprising two
shafts located respectively at the sending
and recciving stations, means for actuating
said shafts synchronously ard mears for
kecping them in phase, a rotary indicator
driven frictionally by one shaft, a plurality

" of latches for arresting the movement of

said indicator, a selector bar for said latches
rotating with said shaft, a coil for magnet-
izing said bar, a contact-arm rofating with
the other shaft and in circuit with said coil,
a plurality of contact-segments over which
said arm sweeps, and a plurality of manual

switches each in circuit with its respective

segment. v

7. In a range transmitter, a receiver com-
prising a shaft, means for rotating it step
by step, a numbered indicator driven fric-

20

tionally by said shaft, a plurality of latches -

for arresting the movement of said indica-
tor, means controlled at a distant station for
momentarily actuating any desired latch
into position to operate, and means for re-
taining it in operative position during the
remainder of one revolution of the shaft.

In witness whereof, I have hereunto set
my hand, this 24th day of June 1910.

JOHN L. HALL.

Witnesses: O
_ Bensamin B. Howy,

HerLex OrrFORD.
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