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UNITED STATES

PAaTENT OFFICE.

ALFRED J. COOPER AND EUSTACE E. WIGZELL, OF LONDOYN, ENGLAND.

ELECTRIC REGISTERINGD.EEP-SEA SOUNDER.

SPECIFICATION forming part of Letters Pa.tent No. 410,788, dated September 10 1889,
Apphcntmu filed October 24, 1888, Serial No. 289,043, (No model.) |

To all whom it mai concern:
3¢ it known that we, ALFRED JOPLING

- COoOPERand EUSTACE ERNEST WIGZELL, both

10

3cC

35

40

of London, England, subjeects of Tler Majesty
the Queen of Great Dritain and Ireland, have

invented Improvements.in Kleetrice Rcﬂrlater

ing Deep-Nea Sounders, of which the tollcm ing

1s a specification.
- This invention relates to wppamtus for as-

certaining or sounding the depth of submer-
ston of one portion of the apparatus contain-
ing a spring-pressed piston in ecommunica-
tion with the hydrostatic pressure of the sea,
the results being registered above water l‘)ya

registering mechanism operated by an inter-

mittent electrical current established between
the aforesaid two portions of the said sound-
ing apparatus; and this invention consists
in improvements in construction upon a reg-
istering deep-sea sounder applied for by usin

‘a prior application, filed November 16, 1857,

Serial No. -255,350. The improvements are
essentially these: The submerged portion of
the sounder is contained 111 a case of such an

outline as to offer least hold upon or resist--

ance to the water. The cleetrie intermittent
contact therein is inclosed 1n an independent
sealed or water-tight chamber, so as to he
protected from the effect of moisture or water
that may possibly penetrate the outer case,
such portion of mechanism as may remain
so exposed being of a character unaffected by
moisture. I mther the cap of the submerged
portion of the sounder is attached in Quch a
manner as to be secure, and yvet readily re-
moved, and so as to make an electrical con-

tact with the interior of the instrument pre-

tocted.from the action of moisture. The 1n-

termediate winch for lowering the sounder 1S

construeted in an improved and simplified

manner, and a simpler and more convenient

registering-instrument is connected thereto.
In order that our invention may be the

~ hetter understood, we now proceed to deseribe

45

the samein relation to the drawings hereunto
annexed, reference being had to the letters
and ﬁﬂ'm es marked thereon.

Like letters refer to similar parts through-
out the drawings.

Figure 1, Shoet 1, is a part vertical section

| sounder with sand- -oripper attached.
is an under plan of the same. I'igs. 3,4, and 4
are enlarged details of equwa,lent intermit-

 tight contact-chamber used therein.

_'Sheot is a vertieal enlarged seetion throuﬂ'h_ .

_centact chamber thervein.

.G 1111‘&'310111; registering-instrument.

‘a o o Fig. 6, S

tent eontaet mechanism with sealed or water-
I'ig. 5

the cnp of the said Submerwed portion of the
sounder. Ifig. 6 is avertieal section through
a ‘311Wht13-—1110(11ﬁed but- equivalent form of
the submerged portion of our sounder.

7, Sheet 3, is an elevation, partly in section,

of the 1mpr0ved winch by which the soundel'

is lowered. Tig. 8 is a detail, slightly modi-
fied, of the sealed or water- tl“‘ht electrical

Fig. -

Fig. 2

60

Fig. 9 is an eqmv .

alent but slightly-modified form of the pis-

ton-rod rack and pinion producing the inter-
mittent electrical contact. IFig. 10, Sheet 3,
is an end elevation of the improved winch
from which the sounder is lowered. Fig. 11

is a detail of the cable used for the submerged

part of the sounder to prevent twisting. Iig.
2 is a perspective view of improved regis-

_tem ng apparatus contained in a box, ton'ether_ .
with battel‘les

Fig. 12* is a detail of a hand-
punch fitted therein. ' Tig. 13 is a large-scalc
detaill of the 1enlsteruw-mrd used therem.
Fig. 14 1s a fl{)llt and lu 14* a side cleva-
tion of the operating dectro-lmwnet of the
registering-instrument. Fig. 10,’bheet 4,18 a
lm'fre-heale side elevation of a modlﬁed but

an end eleve ation of the same. Fig. 17 18 a
plan of the registered card produced therein.
To utilize the hydrostatic pressure of sub-
mersion, we fit a sliding piston A, provided
with a cup-leather «, ]Jl 1, Sheet 1 or 2 Se-
1105 of plstons A A’,prm lded with cup-leathers
Sheet 2, the two latter facing
towar d each other zmd filled at pressure with
olycerine or other suitable fluid. Apeltures
O are provided for access of the external we
ter thereto, and the piston in its ascendmrr
11101;1011 reacts against a spring B or smmgb
B B, in which case the second spring I’ is
utlhzed to re-enforee thie action of the other

spring after a certain distance has been trav-

ersed by the rod C, so as to provide high re-
sistance for frwat depths.  The lower end of
the spring B/ is soldered at §° to the head of

tlu'ourrh the submerﬂ'ed part of our improved | the ]_)lbt()ll eylinder, or to some other part

Fig.161s
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sta.twna.vy relative to rod C and the upper clllatmﬂ lever e, Whlch by a rod communi- .
cates an upward movement to another lever |

~ end is soldered at D® to a cap or case bt pro-

vided with an adjusting-screw.l® in lme with

rod C. When the rod has by hydrostatic press- |

s ure been forced upward a certain distance,.

determined by the adjustment of screw &° in
its cap, said rod will encounter the lower end

of the screw and any further movement will |
extend spring B’ as well as B.’ Upon the rod |
1o C of this piston are provided grooves ¢, Figs.
1, 3, 4, and 4*,Sheet 1, or projections. «/, 1"1“‘8 :

6 zmd 9 Sheet 2. In the tirst case, w here the
rooves are employed an oval bead 1), Flgs

71, 8, 4, and 4%, Sheet 1, is mounted upon a
15 stemd. In Fl'if" 3, Sheet 1, this stem isshown

~as a fixture at its hase, the upper portion bhe-

ing capable of elastic movement. The bead

D lies between two stops d’. Thus when the
stem first begins to move 1t carries the bead

20 D opposite toa sliding cup-headed water-tight
~spring-pressed piston K, Fig. 3, Sheet 1, or a
sliding spring-pressed plston lu , cover cd with

a Water-twht diaphragm, Fig. 4, Sheet 1, until

it is checked by the top stop . The_bead
25 being there arrested Intermittently moves
away from the piston-rod C each time that
the ridges between the grooves on the said
rod force their way I}:I“:t the said bead.

- Equivalently, instead of the bead sliding on
3o the stem d betiveen two collars, the head may
" Dbe fixed on the stem «, of which the lower
part may be mounted on a sliding cross-head
(3, so that the first lift of the plf_-,t()ll calses

“the said bead, rod, and cross-head to rise with |

35 it until cheeked b;y the bolt-heads %, Fig. 4,
Sheet 1. Inconsequenceof this ar rmwcment

of the said bead D and stem «, on the return |

of the piston the bead D) slides ‘down with the
~ rod (, clear of the spring-pressed piston EE’,
40 During, however, the ascending stroke of the
- piston-rod C the intermittent oscillation of the

bead D, when 1in front of the spring-pressed

- piston EorE’ orspring-Knob E?, IFig, £*,Sheet 1,

or knob, the spring ¢ in Figs. 3 and 4, Sheet
1, whleh forms one pole of the inter nal cur-
rent through the case, producing the required
recoil, and (Kig. 4%, Sheet 1) the knob K? is
50 1110unted on a smuw—tonfrne The reeipro-
cating movement produced is sufficient to
cause the spring e to touch the extremity of
the other opposite spring e ", which can be ad-
justed by the set-screw e?in Figs. 3 and 4,

55 Sheet 1,the said spring being the other insu-

lated pole of the internal cmrcnt the body
of the chamber S being composed of insulat-
ing material. In Iig. 4." Sheet 1, the water-
_ tight chamber protectmn' the said cofitacts i 1S
60 formed by an elastic tube R, closely bound

- at either end to metal plugs, one of which is

insulated from the case S’ for attachment to |

‘the insulated internal wire 1I. The elastic
~ tube R is protected byanexternal metal case
65-8". In Figs. 6, 8, and 9, Sheet 2, a mechanic-
a]ly—eqmvalent device is shown. The projec-

.tions ¢’ prowded on the rod C, strike an os-

“upward.

e, pressmfr against a sliding piston or dia-
phragm E° which said piston or diaphragm,
being in electrlcal contact with the case,
forms one pole of the internal current.

rent ¢’ is brought into contact with the inner

end of the shdmﬂ' piston, or the inner face of

the diaphragm E" when pressed home Dy the
lever- movement e. The outer end of the
lower lever ¢ is jointed and smnw-pres.su]
:80 that on the downward travel of the notched
piston-rod the end of the lever may give
frecly without producing further movement;
but the joint of the said lever will not bend
Irig. 9, Sheet 2,shows an equivalent
mechanical movement with the projections
reduced to a rack « withan intermediate pin-
ion ¢<. To close the upper end of the sub-
merged portion of the sounder while main-

tmmmr clectrical contact, we use & LOHIG&I-
| eap IY, Fig. 5, Sheet 2

, W ith pins I’ fitted in
the cal) nmknw an or dman bayonet-joint in
the outer case. Over this we apply a loose

| sleeve. f, which serves to lock the bayonet-.

joint ¥’ in place, as shown. - To release this

| bayonet-joint, the cap f is lifted until it is
The cap is then
turned toward the right until the bayonet-

clear of the locking-pin /7.

pin F’ comes under ﬂm vertical slot above
it and the locking-pin f’ comes under the
slot alongside it. The sliding sleeve f is
then plessed down, the lockmn'—pm I slid-
ing up the groove above it, and the bayonet-
pin I also sliding up the groove above 1t
until the sleeve is pressed so far down as to
free the bayonet-pin I,  The external cap I

The
oppmite insulated pole of the internal cur-

90

_,O-],
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can then also be turned to the r ightand lifted

clear,asinan ordm.:u*y bayonet-] oint. Within
the cap F is a central cone G, through which
one wire.from the cable is carried in an in-

| sulated manner, while the other wire or wires
. oauses a similar 1'e01p10(*at1nfr Moy ement to -
45 be thereby communicated to the said piston |

from the ecable m e Jaid 410110' the outside of

110

the said cone and make ccmtaet, with the case

through the cap I,
wire g 1s continued through a projecting pis-

ton ¢’ of insulating mﬂtcrial, and finally to a

split metallie piston ¢% by which eleetrical

contact can be made through the metal lining
g° in a cylinder of msulatmfr material ¢* to
the internal wire II, and tllencc to the contact-
box S. To prevent access of moisture fo this
internal contaet-plunger ¢? a cup-leather ¢*
18 fitted to the plunger aboveit, by which the

moisture is prevented from entering the lower

Ay

part of the eylinder in 'which it is working.

The sand-gripper is constructed as follows:
The gripping-arms K are in the form of a cup
‘and petals with the concave side toward the

sounder and the petals projecting outward

beyond the sounder. A sliding weight % is
| fitted above the grippers, 8o as to slide down
by its natural weight and close the concave
mouth of the gripper. This weight is contin-

ued by a cage K/, Fig. 1, Sheet 1 or a further
weight and Splndle L" Flg 7 bhegt 2, 80 that

,125

.13&:

The aforesaid insulated

15

J20

11111
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this projection ﬁrqt strikes the ground as the
~sounder reaches the bottom.

The upper
sliding weight / is thereby lifted from the con-
cave mouth of the sand-gripper, and as it is

found in practice that the sounder falls upon

its side and 18 so dragged for a short while
the projecting petals thus serape up a portion
of .the bottom of the sea, and upon lifting the
sounder from the bottom the weight falls only

to close the mouth of the gripper,and thus to

securely retain its contents. The above de-
seribed submerged portion of the sounder is

. attached by a hcrht wire rope to a reel L, Fig.

27

30

35

40
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center of the cable is the insulated wire
wires I, Fig. 11, Sheet 3, which are led through
the cap of the submerged portion of the-

Sheet 4.

10, Sheet 3, for convement lowermn' out and
winding up on board ship.

The cable is construeted as follows: In the
or

sounderto the aforesaid insulated pole within
the submerged portion of the sounder. Sur-
rounding this wire is an insulating-covering of
ﬂutta-pereha, andtape i i/, and these are again

covered with two coatings of wire 71* i3, wo Lmd |

in opposite directions to prevent as far as pos-
sible any twisting of the cable. The cableis
wound vpon the metallic drum 1., the return-
current from the submerged portion of the in-
strument beit:g from the case through the ex-

terior metallic winding /i3 and thus totheinsu-

lated metal of the drum L; thence through the

frame [ to the wire I, one journal of the said |
drum being fitted in the usual - gun- metal
~ bearing.

The other journal of the drum is
prowded with an insulated sheath I/, and that
again is covered with a’ metal bush [, these
being secured to the shaft and revolving with
the.shaft,m themetal framel®. The msula,ted
current to the interior of the submerged por-

tion of the sounder passes from a battery or

other generator N through I.° thence through
the msulated standard [ to the metal revolv-
ing bush /7, thence by insulated-wire attach-
ment Ii, passing through the body or cheek

‘of the drum T to the center of the ¢able, and
thence to the interior of the submerged por-

‘The current, when the
circuif is closed in the submerged portlon of

tion of the sounder.

the instrament, may then pass through the
wires 1. 1~ and'through_aregiste‘ring-dial and
battery, as fully deseribed in connection with
our prior application, or through the register-
ing device and battery, as illastrated in Figs.
12,124, 13, and 14, Sheet 3, and 15, 16, and 17,
This device consists of an electro-
magnet M, (shownin detail, Fig.14,Sheet 3,and

16, Sheet4 )the batteries NN bemfr necessarﬂy*

included in the circuit. Asthe eurrent is in-
termittently made and broken in the sub-
merged portion of the sounder as 1t descends,

each closing of the circuit will operate the
electro-magnets M. These,attractingaspring-
held armature m, register the successive de-

orees of descent of the submerged portion of
the sounder, and thus indicate the depth of
descent. This may be effected in either of
two equivalent ways.

In Figs, 12 and 14, i

Sheet 3, the I‘C‘CIDI‘OCMJIH"' armature m is pm-
vided with an arm m/, terminating in a pin

or broad point, which will feed the register-
ing-card O, on which & scale has been pre-
pm'ed throurrh sucecessive distances propor-
tionate to the scale for depth. A fixed re-

.verse point m? under or over the card pre-

vents the registering-card from traveling
backward on the return-throw of the arma-
ture. In order to permanently mark the
depth at any required moment or position,
the hand-punch, Fig. 12%, Sheet 3, is used to
punch the registerin fr-em'd Equivalently, in

70

75

30

IFigs. 15 d,nd 16, Sheet 4, the armature m 1s

made to operate an ink- punch m”, which, de-
scending on the registering card or tape O’,

makes a series of ink-dots at scaled intervals,-

with a double dot at every ten, as shown in
plan, Fig. 17, Sheet 4, the registering-card be-
ing fed forward either by clock-work I” or by

an electro-magnet device and feed-pin, as

and
If clock-work I’ be used, 1t 1s

already _descrl_bed in relation to Figs. 12
14,- Sheet 5

the finger p’, attached to the reciprocating
ammature m, so that the commencement of
the travel of the registering-card ()’ is eaused
by the lifting of the check-lever p by the first
downward movement of the armature m. In
this case the paper may be conveniently fed
from a drum Q, and. the check-recess 9° in

' the escapement-wheel of the clock-work is so

placed with regard to the cireumference of
the escapement -wheel 2° that before the re-
cess p* comes round again and the clock-weork

is checked sufficient paper is run off in order
to take any ordinary soundings.
‘however, the feed of the paper bc excessive

Should,

before the soundings are finished, the contin-
ued movement of the armature F will imme-

diately again release the clock-work and allow

the travel of the paper to continue.
Ilaving now particularly described and as-

certained the nature of our said invention.

and in what manner the same 18 to be per-
formed, we declare that what we claim is—
1. In a registering deep-sea sounder, the
submerged portion having a spring-pressed
piston in ecommunication with the sea and
moved by hydrostatic pressure and an elec-
trical make-and-break device contained in a
special sealed or water-tight chamber oper-
ated by the upward movement of the serrated

0o

checked by a lever ), which is disengaged by

935

104

105

I1IO

I15

rod of said piston against an elastically-sup- -

ported sliding bead opposﬁe to satd cleetrical

‘contacts, the said bead falling out of position

on. return -stroke, in combination with an

upper portion provided with electrical regis-
tering mechanism fitted with an electro-mag-

net makmq a 1errlstemnﬁ'—pu]Sﬂth for every

make and break in the current from the sub--
merged portion of the sounder, and with clec-
| 'trlcal conductors connecting smd make-and-

break device with the said 1'efrlstermn' mech-

anism, substantially as herembefort, speci-
ﬁed
cIna submerrred portion of a 1'err15termfr

130
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deep SCA smmder the combmatlon of a sDrmn'-

pressed piston mm'ed by hydrostatic pressure
and an eleetrical make-and-break device con-

sisting of an indented or serrated stem of the
said piston, producing on the upward stroke

intermitteni pressure through an-elastically-
supported sliding bead upon spring electrical

contact-points mmsed in a sealed or water-
tight chamber, the bead falling out of opera-

tion on the retum-qtroke substantlally as

hereinbefore specified.

3. In a submerged portion of a refrlxtermg
(deep-seasounder, ‘the combination of a hydro-
statically - moved plston, spring -pressed or

pulled by two springs, one re-enforcing the |
‘other during the fravel, having a plston-rod_
grooved at “suitable 1nterva.ls with a bead

supported and sliding on an elaqtlc rod and

pressing upon the said platon-rod the upward

movement of the piston raising the said bead
to the highest position on the rod, and thus
produclnn' intermittent pressure upon the
electrical contacts within an adjoining sealed

or water-tight chamber, the said bead falling
out of opelatlon on the return-stroke, ~sub-_
stantially as and for the purposes descmbed |

4. In the submerged portion of a register-
ing deep-sea sounder the combination of a

cap to which the connectmfr -wires are at-

tached, the cap being secured to the case by
a lockuw bayonet—;;omt and an internal pro-
jecting phmfrel making electrical contact
with the continued mternal insulated wire,

the said plunger being surrounded by a cup-

leather working in a chamber of insulating
material to 1)revent contact of the sea-water
with the said insulated internal current, sub-
stantially as hereinbefore specified.

0. In a registering deep-sea sounder, the

oombnmtmn of a submerwd ‘portion lmvmfr |

B ,410;733 |

a Spfiﬁ - pressed i)istbn moved by hydro-

static pressure operating an electrical make-

and-break device, a winch provided with one

specially .insulated bearing conducting an in-

sulated current,and wires conneetmg said sub-
merged portlon and -said winch with electri-
cal remstermfr mechanisin, so as to maintain

| complete circuit between the said sounder

and battery and reglsterm&' mechanism while
the connecting-wire is being unrolled from
the said Wm(,h substantlally as herelnbefore
specified. -

6. In the upper portion of a registering
deep-sea sounder, an electrical registering
mechanism comprising a sliding card pro-
vided with a suitable scale whereon the regis-

45

50

55

ter of depth is maintained by it being fed

umformly forward by an electro—maﬂ'net and
driving-pin operated by the said mtermlttent
current from the submerged portion of the

60

sounder, and a punch Wthh regulates the dis-

tance traveled by the said shdlnﬂ' card.

- 7. In a registering deep-sea sounder the
| combination of the qPrlng-pwssed plston in

communication with the sea and moved by
hydrostatic pressure, serrations carried by
said piston, and an electrical make-and-break
device contained in a closed chamber and

‘having one of its contacts operated by said

qerratlons as the piston moves under the
pressure of the sea, substantially as set forth.
In testimony whereof we have signed our

‘names to this specification in the presence of

two subqel ibing witnesses.

ALFRED J. COOPER.

o - K. E. WIGZELL.
Witnesses: ' |

- R. A. IIOFFMANN, =
KDWARD C. IIAMMOND.
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