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UNITED STATES

Patent OFFICE,

WILLIAM CHADBURN, OF LIVERPOOL, ENGLAND.

SHIP’S TELEGRAPHIC APPARATUS.

SPECIFICATION forming part of Letters Patent No.451,754, dated May 5, 1891,
Application filed September 8,1890, Serial No, 364,290, (No model.)

To all whonv it may concern.:

Be it known that I, WILLIAM CHADBURN,
a subject of the Queen of Great Britain and
Ireland, residing at Liverpool, in the county
of Lancaster, England, have invented certain
new and useful Improvements in Ships’ or
Analogous Mechanical Telegraphic Appara-
tus; and I do hereby declare that the follow-
ing is a full, clear, and exact deseription of
theinvention, which will enable others skilled
in the art to whieh it appertains to make and
use the same. '

This invention has reference more particu-
larly to apparatus used on board ship for com-
municating between one part of a ship and
another, and for fransmitting rates of speed,
conditions of machinery, and notifications
from the part where such machinery islocated
to another part or other parts where it is de-
gired to show or indicate the same; and the
type of such apparatus to which the inven-
tion is particularly applicable is that in which
the transmission of orders,conditions,orspeed
is effected by means of rotating shaftsorrods
and toothed gearing.

The objects of my invention are mainly to
make apparatus of the kind herein described
moreefficientand correct than theyareat pres-
ent. First, a telegraphic apparatus—such as
a “bridge and engine-room telegraph,” “dock-
ing-telegraph,” ‘“steering-telegraph,” “look-
out-telegraph,” “stoke-hold telegraph,” or the
like—is so adapted and constructed that to
move the pointing or indicating device from
one order or change of notification to another
the operating device, whether it be a wheel or
handle, and the transmitting-shaft must be
moved through a considerably greater part of
a circle than thattraversed by the pointer, the
amount of this movementof theshaft before
actinguponthepointingdevicesbeingreduced
by suitable gear, such asbevel orspur wheels
orworm-gear. Bythismeansthe chanceofthe
pointersinthe receiving-instrumentnotbeing
moved up to the correct or desired point on
the dial through torsion on the shaft, or slack
gearing, or wear, or straining, or other like
cause, or any combination thereof, is dimin-
ished the diminutien being directly as the
amount of movement of such shafting is
greater than that of the pointer, and conse-
quently the danger of- mistaking orders by

insufficient movement of and undecided po-
sition taken up by apointer from this cause
is obviated.

As an example of ship’s telegraphic appa-
ratus operating and constructed according to
this invention, I will describe one such as is
commonly used for communicating between
the bridge and engine-room. It consists as
follows: The means of actuating the trans-
mitting-instrament is a wheel vertically ar-
ranged and mounted on a suitable shaft or
spindle. Motion from this shaft is communi-
cated to the shafting connecting the trans-
mitting and receiving instruments, by bevel
or worm gearing in the instrument-case. The
apparatus is adapted to be operated so that
one revolution of the actuating-wheel will
move the pointers in both receiving and
transmitting instrument a distance equal to
the piteh of the orders as provided on the
dial, or, in_other words, it will move it one
order. Hence in the instruments between
the main transmitting-shafting and the point-
ers there is provided and interposed a gear
consisting of bevel, spur, or worm or equiva-
lent reducing-gear, by means of which the
movement transmitted to the pointer shall be
only that required—namely, one order dis-
tance for each revolution made by the actu-
ating-wheel of the transmitting-instrument.
It will be seen that the movement given the
main shafting may be equivalent to that im-
parted to the actuating-wheel for each order,
or it may be less than it, say one-half, or any
other suitable proportion. It will now be
seen how by increasing the movement of the
transmitting - shafting and reducing that
movement in the instruments again to that
actually required by the pointers, the faults
or deferts above mentioned respecting inac-
curacy inindication are diminished according
to the difference of motion imparted to the
shafting and that required by the pointers.

It is to be understood that although a mov-
ing pointer has been above described as the
means of indieating, the converse arrange-
ment may be employed—namely, the pointer
or indieating mark may be fixed and the dial
moved.

tion, I will describe it by the aid of the draw-
ings which accompany the specification and

To clearly explain the nature of my inven-’
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which illustrate one example of apparatus
designed in accordance with and for carrying
out the improvements, the nature of which
has been above explained.

Figure 1 illustrates in sectional elevation a
transmitting and receiving instrument and
intermediary gearof a “revolution-order tele-
graphic apparatus” for communicating be-
tween the bridge or deck of a ship and the
engine-room. [Fig. 2 is a cross-sectional plan
of the apparatus taken through the transmit-
ting-instrument at the lines x o, Fig. 1. Fig.
3 is a plan of the transmitting-instrument
viewed from above. Fig. 4 illustrates the
faceordial of thereceiving-instrument. Tigs.
5, 6, 7, and 8 are corresponding views to those

illustrated in Figs. 1 to 4, showing the appa-

" ratus illustrated in such figures slightly modi-

20

25

30

35

40

45

50

55

60

55

fied. Fig. 9 is a plan of a steering-telegraph
transmitting-instrument according to the in-
vention, and Tig. 10 illustrates a modified
form of receiving-instrument.

With reference to the drawings, A desig-
nates the bridge or deck of a ship.

B is the head of the transmitting-instru-
ment. B’is a column on which such head is
supported.

D is the receiving-instrument.

& is the transmitting-shaft of the transmit-
ter. :
@’ is a horizontal shaft worked from the
shaft ¢ through the bevel-gear g2

a® is another vertical shaft which transmits
motion from the shaft ¢’ through the bevel-
wheels o to the transmitting-instrument D.
Of course it will be seen that between the
shaft ¢ and the transmitting-instrument prac-
tically any number and disposition of trans-
mitting shafts and gearing may be employed.

b is a worm-wheel mounted on the shaft a.

¢ is a worm gearing with the worm-wheel b
and mounted on the shaft ¢/, supported by the
head of the instrument B, and d is a wheel
mounted and fixed on the shaft ¢’ and having
a handle d’, by which it is rotated and by
whose rotation motion is transmirted to the
shaft a.

It may for convenience be assumed that for
eachrevolution of the worm ¢ the worm-wheel
b and shaft o will be rotated a quarter of a
revolution, and that for the transmission of
cach order one whole revolution of the actu-
ating-wheel d is made. While the dials of
the transmitting and receiving instruments
are divided in numerical order and into spaces
each equal to one-hundredth of a circle—that
is to say, the transmitting-instrument dial
is divided into a hundred parts, starting,
however, from 20 and finishing at 100, and
the receiving-instrument dial is similarly di-
vided. Hence, as before stated, the trans-

mitting-shafting being adapted to be rotated a
quarter of a revolution for every revolution
of the wheel d, if each revolution of the wheel
d be used for the transmission of a single
order, the amount of the revolution of the
pointer-spindles of the transmitting and re-

mitted to the receiving-instrument.
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ceiving instruments must, in order to move a
hundredth of a circle, be so reduced below
that of the transmitting-shafting that the
quarter-revolution of such shafting will move
the said pointers such one-hundredth of the
circle, or, in other words, one division only
on the scale of the dial for each revolution of
the wheel d. In the receiving-instrument
this is effected by working the shaft e, on
which the pointer f is mounted and fixed by
worm-gearing consisting of the worm-wheel ¢
and worm ¢, said worm ¢’ being mounted on
the driving-shaft g% which is driven from the
transmitting-shaft o’ through toothed gearing
R 1’, the wheel 2’ being a quarter of the size
of the wheel . The result then of rotating
the transmitting-wheel d one revolution and
the shafting 4’ and a® a quarter of a revolu-
tion is that the wheel 1/, shaft ¢? and worm
g’ will be driven one revolution, and the
piteh of the worm-gear g ¢’ being so con-
structed that each revolution of the worm ¢’
will rotate the pointer-spindle e a hundredth
part of a revolution, the pointer obviously
will be moved a distance equivalent to one
division of the scaleof the dial. Thusthrough
this gearing between the actuating-wheel d
and the indicating-pointer f of the receiver
for each revolution of the wheel d it will be

'seen the indicating-pointer fis moved a dis-

tance equivalent to one division of the scale
upon the dial—that is, for every revolution
of the transmitting-wheel d an order for an
alteration of speed of one revolution is trans-
With
the ordinary means heretofore in use for
moving the indicating-pointer of the receiv-
ing-instrument for so small a division as that
shown, it would be impossible to make such
movement accurately if the transmission-
shafting of the apparatus were only revolved
a degree equal to that moved by the pointer
on account of the existence of backlash, tor-
sion, and other things, which must always
render the actuation of the pointer unreliable;
but by moving the transmission-shafting a
considerable portion of the revolution, as is
done in this invention, and the actuating-
wheel d a whole revolution for each change
of order, the irregularities and deficiency of
accuracy of movement of the pointer fis re-
duced in the ratio the amount of such move-
ment is to the amount of the portion of the
revolution moved by the pointer-spindle e.
The dial 7 of the transmitting-instrument
is, as has Dbeen stated, divided similarly to
that of the receiving-instrument, and con-
sequently the pointer-spindle of this instru-
ment will have to be moved the same portion
of a revolution for every revolution of the
transmitting-wheel d as the shaft e of the re-
ceiving-instrument. This is effected in the
present example by the reducing-gearing,
consisting of the toothed wheels k& k" & I3, &
being fixed on the reduced end of the spindle
@, k" k* being loose on the spindle j and con-
nected together,and * being adapted to drive
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k3, whieh is loose on the end of the spindle a’
and on which the pointer [ is mounted. The
action of this gearing is that, as the shaft o
is rotated a quarter of a revolution for every
revolution of the wheel d, the pointer [ will
be moved only a small, (. e. the requnired) por-
tion of such circle—that is, one one-hundredth
(T%Tf) thereof. .

The modification shown in Figs. 5 to 8 con-
sists in applying the apparatus set forth with
reference to Figs.1 to 4 as a telegraph, in
which the ordinary word-orders are used in
lieu of numerals in the case of revolution-
orders. The dials 2 and m of the transmit-
ting and receiving instruments, respectively,
with their word-orders marked thereon, are
illustrated in Figs. 7 and 8. In this arrange-
ment the dials are divided into eight parts,
and consequently the pointer-spindles of the
two instruments will have to move one-eighth
of a revolution at each change of an order,
and hence the worm-gearing ¢ in the receiv-
ing-instrument is so arranged as to give the
pointer f an eighth of a revolution.

The gear in the transmitter for actuating
the motion-transmitting shafting a o’ ¢® in
this example consists of bevel-gearing b ¢, the
driving-pinion ¢ being half the diameter of
the driven wheel D, so that the shaft ¢ will be
rotated half a revolution for each revolution
of the wheel d, while at the receiving-instru-
ment the tooth-wheel /1 is twice the diameter
of the wheel A’ which it drives, and conse-
quently the worm ¢’ is rotated a complete
revolution for a revolution of the actuating-
wheel d.

In the above-described apparatus the parts
are so arranged and placed on board ship
that for all orders from *full speed astern”
to “full speed ahead,” the wheel d is adapted
to be turned so that in the upper half-revolu-
tion of the handle d’ such handle moves in
the direction of or toward the bowof the ves-
sel, and in the reverse direction for all or-
ders from “full speed ahead” to “full speed
astern.” In the steering-telegraph shown in
Fig.9, the plane in which wheel d of the trans-
mitting -instrument is placed lies athwart-
ships, and is so arranged that in the upper
half-revolution of its handle d’ such handle
moves from right to left for “starboard” or-
ders and from left to right for all “port” or-
ders. The divisions of thedial in this figure
denote degrees of a circle. ’

The receiving-instrument shown in Fig. 10
consists of a screwed spindle g, which is actu-
ated by the transmitting-shafting between it
and the transmitting-instrument, and its ro-
tation may be effected directly from such
shafting, or through intermediary gear, such
as the toothed wheels /2 2’ shown in Figs. 1
and 5. The scale or dial m in this case is a
straight one, and the pointer f is moved up
and down overit by therotation of thescrewed
spindle g, the boss f” of the pointer being
secrewed internally and constitutes a nut
thereon. The scaleis marked with numerals

and arranged to serve as a “revolution” tele-
graphic instrument. At the same time it is
obvious it may be provided with word-orders
in the ordinary way and used as an ordinary
word-order telegraph. 'This type of instru-
ment may also be used in the transmitter as
an indicating device therein, if desired.

The sounding devices—such as gongs or
bells which may be used in these telegraphs—
are worked from the motion -transmission
shafting in lieu of the shaft or spindle of the
pointer, as in the ordinary ship’s telegraphs.
The result of so working the bells is that ag
the shafting has a large amount of rotation
for each order transmitted relatively to the
amountof movementof theindicating-pointer
for each order, the sounding of the gong or
bell can be the more easily made to take place
at the correct moment and with exactitude,
whereas in the ordinary type of telegraph
(and particularly in a revolution -telegraph
such as herein described) it is extremely dif-
ficult to obtain that accuracy of motion and
time of sounding.

In Fig. 1 I show diagrammatically an ordi-
nary gong p connected with the receiying-in-
strument, adapted to be operated by an ordi-
nary star to other wheel g, mounted on: the
nmotion-transmission shafting a® in any of the
well-known ways. It will be plain that any
known type of sounding device or devices
may be used and adapted to be operated from
the motion - transmission shafting, as de-
scribed.

In applying this invention to “ tell-tale ” or
“reply ” mechanisms in this telegraphic ap-
paratus, the instrument herein called the
“transmitter ” becomes (so far as such mech-
anism 'is concerned) the receiver, and, vice
versa, the receiver becomes the transmitter,
as will be understood.

In conclusion,; I wish to state that this in-
vention can be applied to telegraphic appa-
ratus for purposes, such as herein specified,
wherein the transmission of motion is ef-
feeted by chains, cords, or rods instead of ro-
tating shafting, and set forth with reference
to the examples illustrated by the drawings;
also, that the features or improvements herein
described can be modified in various ways
according to special requirements or condi-
tions of application.

I claim—

1. The combination,in a ship’s or other sig-
nal apparatus, of a rotating transmitter hav-

ing a movable pointer or indieator, and a re-.

ceiverhaving a traveling pointer orindieator,
with motion-reducing gearing connecting the
pointer or indicator of the transmitter with
the pointer or indicator of the receiver, sub-
stantially as and for the purpose described.
9. The combination,in a ship’s or other sig-
nal apparatus, of a transmitting-instrument
having a movable pointer or indicator and a
rotary shaft by which the pointer or indica-
tor is moved,and a receiving-instrument pro-
vided with a traveling pointer or indieator,
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with motion-reducing gearing connecting the
rotary shaft of the transmitting-instrument
with the traveling pointer or indicator of the
receiving - instrument, substantially as and
for the purpose described.,

3. The combination, in a ship’s or other sig-
nal apparatus, of a rotating transmitter com-
prising a dial and pointer, a rotating wheel
or handle, and a shaft rotated by the wheel
or handle to move the pointer, with a receiver
having a traveling pointer or dial, and mno-

451,754

tion-reducing gearing connecting the rotat-
ing shaft of the transmitter with the pointer
of the receiver, substantially as and for the
purpose described.
Intestimony whereof I affix my signaturein
presence of two witnesses. '
WILLIAM CHADBURN.

5

Witnesses: )
ErNEST R. ROYSTON,
JAMES ANDREW CONBROUGH,
Both of 15 Water Street, Liverpool.




