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UNITED STATES PATENT OFFICE. 
GIULIO BERTOLINI, OF VENICE, ITALY. 

ELECTRICAL APPARATUS FOR FRING SU BMAR N E V NES. 

SPECIFICATION forming part of Letters Patent No. 513,294, dated January 23, 1894. 
Application filed April 6, 1892, Serial No. 428,095, (No model.) Patented in Italy September 22, 1891. No, 80,304, 

To all, whon, it may concern: 
Be it known that I, GIULIOBERTOLINI, na 

vallieutenant, a subject of the King of Italy, 
and a resident of Venice, (Santi Apostoli, 
Calle della Pergola.) Italy, have invented cer 
tain new and useful Improvements in or Re 
lating to Electrical Apparatus for Firing Sub 
marine Mines, (for which I have obtained 
Letters Patent in Italy, No. 30,304, dated 
September 22, 1891) of which the following 
is a specification. 
My invention is designed for use in war, 

and mainly for exploding submarine mines, 
or torpedoes, by means of electrical connec 
tions which enable an electrical circuit to be 
formed at the required time. It is also ap 
plicable for some allied uses, such as firing 
guns on board ship, or in a shore battery. 
The construction of the apparatus and its 

manner of use are hereinafter set forth. 
The construction of the apparatus and its 

Inanner of use are hereinafter set forth. The 
main part of the apparatus is an instrument 
adapted for use for closing an electrical cir 
cuit through any one of several torpedoes, or 
guns, with which it is connected by suitable 
conductors. 
Figure l is a side view of such instrument. 

Fig. 2 is a vertical central section of the same. 
Fig. 3 is a plan view of one of the disks con 
taining an electrical conductor and forming 
part of the said instrument. Fig. 4 is a side 
view of such disk. Fig. 5 is a detail view of 
the circuit-closer employed in connection. With 
said instrument. Fig. 6 is a horizontal Sec 
tion on line 6-6 of Fig. 1. Figs. 7, 8, 9, and 
10 are detail views hereinafter referred to. 
Fig. 11 is, mainly, a diagrammatic view illus 
trating the position or relative arrangement 
of instruments and torpedoes, and the elec 
trical connections of the same, in a practi 
cal plant. Fig. 11" is a diagram illustrating 
the position of torpedoes relative to the ob 
servation stations A" and B' when no two 
torpedoes are inline with either station. Fig. 
12 is a diagrammatic view, corresponding to 
Fig. 11 in most particulars, but illustrating 
the connection of the two instruments at Sta 
tions A, B, when the torpedoes are in line 
with one of the latter. 

Referring, in the first instance, particularly 
to Figs. 1 and 2, the Working parts of my in 
strument are shown supported upon a stand, 
A, whose legs are provided with leveling 

screws, B. The top of this stand is a circu 
lar plate, C, provided with an integral, cen 
tral, vertical tube, or cylinder, C, on which 
are placed as many circular plates, or disks, 
D, as there are submarine mines, or other elec 
trical devices, to be fired. Each disk, D, is 
secured on the tube, C, by means of a radial 
clamp-screw, a. Shown best in Fig. 3. Each 
disk has a circular groove (see Figs. 3 and 4) 
in its upper side, near its periphery, in which 
is laid an electrical conductor, b, whose ter 
minals are a binding post, c, and a contact 
piece, d, both of which (c and d) project from 
the periphery of the disk. I use one or two 
such conductors, b, according to conditions 
hereinafter stated. It will be understood that 
the said conductor and its terminals are in 
sulated from the disk. 
A sighting telescope, E, is mounted by trun 

nions in the forked upper end of a column, F, 
which has a fixed attachment with a spindle, 
G, (see Fig. 2), that passes through the tube, 
C, of the base plate, C. A segmental worm 
gear, H, is fixed on the lower end of said col 
umn, F, and normally engages a horizontal 
Worm shaft, I, whose bearings are supported 
on the branched arms, e, (see Fig. 6,) of a col 
lar J, which is secured on the tube, C, by 
means of a screw passing through radial 
flange, S, as shown in FigS. 1 and 2. A hand 
wheel, K, (Figs. 1 and 6) is fixed on one end 
of the worm shaft, I, for use in rotating it to 
turn and adjust the telescope in horizontal 
range. 
For the purpose of adjusting the telescope 

in vertical range, a Worm segment, L, is at 
tached to it at the pivotal point, and engages 
a worm, M, which is operated by a shaft, M", 
having an enlarged milled head, g. By means 
of the two worm segments H, L, and worm 
shafts, I, M, above referred to, the telescope, 
E, may obviously be made to follow a ship, or 
other vessel, sailing on any course. 
The horizontal adjustment of the telescope 

effects the simultaneous and like adjustment 
of an electrical contact device, whose con 
struction and arrangement are as follows: 
An arm, N, in the nature of a bracket, is 

bolted to the column, F, above the Worm gear, 
II, and extends horizontally to a point beyond 
the peripheries of the disks, D. The outer 
end of this bracket is provided with a length 
wise slot to receive a bar, O, which hangs ver 
tically parallel to the superposed disks, D, 
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and whose lower end is held in a slot of a 
horizontal arm, N, whose inner end is se 
cured on the polygonal lower end of the spin 
dle, G. The vertical bar is held in the slots 

5 of such parallel arms N, and N', by means of 
clamp-screws, h. Plate springs, P, are at 
tached to the bar O, one for each disk, D, and 
their ends bear on the peripheries of the disks, 
as shown in Figs. 1, 11, and 12. It will now 

to be apparent that, if the telescope be moved to 
the right or left, in following a vessel, the col 
umn, F, and spindle, G, being rigidly con 
nected, will be also rotated at the same time, 
or correspondingly, and the pendent vertical 

5 bar, O, will neéessarily be carried around with 
them, so that the springs, P, will be caused 
to sweep over the peripheries of the disks, D, 
and thus come in contact with the pieces, d, 
which project from the disks, as shown in 

2 o Figs. 3 and 4, and form part of the electrical 
circuit. It is further apparent that, if the 
bar, O, be electrically insulated from the arms 
or brackets N, N', and suitable circuit con 
nections be made, a circuit will be completed 

5 whenever the springs, P, touch one of the con 
tact pieces, cl. 
In Fig. 10, Ishow two forms of the springs, 

one being forked at the free end and the 
other not. I preferably use the forked spring 

3o in connection with disks having two contact 
pieces, and the other form with a disk having 
but one contact piece. 

I will now describe the practical applica 
tion and use of the invention, as illustrated 

35 in Figs. 11, 11", and 12. 
In the diagram shown in Fig. 11", a num 

ber of submarine mines, or torpedoes, y, y', 
y', is shown, they being arranged at differ 
ent points in the water, and no two of which 

4o are in line with either of the two points A' 
and B, which are observing stations on 
shore. Asia instrument such as has been de 
scribed is located at each point A and B as 
shown in Fig. 11. Each disk of the instru 

45 ment at A has two contacts and two con 
ductors and binding-posts, as shown in Fig. 
4. From one of the binding-posts of the up 
per disk, ac', a wire extends to the torpedo, y', 
and from the adjacent post of the same disk 

5o another wire extends to a disk of the instru 
ment at station B'. The connections are simi 
lar, or correspond, for each of the other tor 
pedoes that may be used, as will be readily 
understood. Each torpedo is grounded, and 

55 a grounded battery is connected in open cir 
cuit with the bar, O, of the instrument at B'. 
It will be understood that each disk of the 
instrument at A', is So adjusted that its con 
tact pieces, d, are directly opposite one of the 

6o torpedoes, and no other-asillustrated in Fig. 
-11. If, now, a hostile vessel should attempt 
to pass through the channel occupied by the 
torpedoes, the observers at both stations A' 
and B will follow it with their respective 

65 telescopes, and should the vessel pass over 
any torpedo, the visual lines of the instru 
ments will intersect at that point, as shown 

in Fig. 11, and, at the same instant, the 
springs, P, of their respective bars, O, will 
form electrical contacts with the pieces, d, of 
certain disks, and, thus, the circuit being 
closed, the torpedo will be exploded. If, for 
example, the vessel pass over the torpedo lo 
cated at y', the electrical circuit will be com 
pleted through such torpedo by contact of 
the springs, P, of the respective instruments 
at A, B, with the points, d, of conductors in 
the upper disk, ac'. Similarly, if the vessel 
pass over one of the other torpedoes, say y', 
at the instant when the lines of vision from 
A and B intersect at a point where the tor 

7 o 

75 

pedo is located, the contacts will be made on 
the respective instruments, and the circuit 
thereby completed through the contacts of 
disk, ae', and the torpedo, y', thus causing 
explosion of the latter. 
In Fig. 12, I illustrate the arrangement and 

connection of parts when the torpedoes are 
arranged in line with one of the instruments 
A, B'. In this case, but one disk is necessary 
on the instrument at B', and it is connected 
with the bar, O, of the other instrument, A', 
by a single wire. The disks of the instru 
ment at A' have each, also, but one con 
ductor, one contact point, and one binding 
screw. From the several binding screws, 
wires lead to the torpedoes of y'y', as shown. 
The observer at station B' always holds his 
telescope directed in line with the torpedoes, 
while the observer at A must follow with his 
telescope any hostile vessel that may attempt 
to force a passage. When the lines of vision 
intersect at the point where the torpedo is 
located, the electrical circuit through the lat 
ter Will be completed, and thus the desired ex 
plosion will be produced. 

It will be seen that no explosion can take 
place save when a vessel is over one of the tor 
pedoes, since the contact points, d, of the disks 
on the instrument at A are so located that 
the point, d, of one disk coincides with the 
torpedo y, another with the torpedo y', and 
another with the torpedo y'. If a vessel oc 
cupy any place intermediate two torpedoes, 
then all the springs, P, of the instrument at A' 
Would at that time be in contact with blank 
spaces of the several disks. 

I have described the torpedo circuits as be 
ing closed by the operation of the two instru 
ments at A' and B, but normally, i.e., when 
no hostile vessel is being observed, such cir 
cuits are kept open, so that the mere adjust 
ment or Swinging movement of the telescope, 
E, of either one could not complete a circuit 
and explode a torpedo. That is to say, the 
potential circuit through the bar, O, and con 
tact springs, P, of each instrument is com 
pleted at will, by means of the closing-device, 
Q, see Fig. 5, which is applied to the telescope, 
as shown in FigS. 1, 2 and 11. The circuit. 
closer consists of two contact pieces, i, i, hav 
ing binding-screws.i, for attachment of wires, 
and a pink, having an insulated handle, l, 
and cup-like flange, m, adapted to fit over 
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Semicircular flanges on the said contact pieces 
ii. The parts are shown detached in Fig. 5, 
and connected in Figs. 1 and 2. In practice 
as will be apparent-the circuit is to be closed 
by this device, Q, only when an enemy has 
closely approached the point where one or 
more torpedoes are located. 

It is sometimes necessary to quickly read 
just a telescope, E, in position, and, to avoid 
the slow operation of the Worm gearby which 
this is normally effected. To this end, I pro 
vide for taking the Worm shaft, I, out of mesh 
With the Worm gear, H, so that the telescope 
may be rotated freely. For this purpose, one 
of the bearings of said shaft (see Figs. 6, 7 
and 8) is adapted to slide on one of the arms 
e, and the other end of the shaft is allowed a 
certain play in its bearing. (See especially 
Fig. 6.) A spiral spring, n, holds the shaft, 

sI, normally in mesh with worm wheel, H, but 
its tension is readily overcome by a lateral 
pull on the shaft. 
engagement with the wheel, H., by means of 
an elongated button, O, which is pivoted to an 
arm e. When adjusted in alignment with 
the arm it holds the shaft, I, out of engage 
ment, see dotted lines Figs. 6 and 7, but not 
when adjusted transversely, as shown by full 
lines in said figure. 
The degree or horizontalangle, to which the 

telescope is adjusted may be ascertained by 
observing the graduations on the edge of the 
base plate C, (Fig. 9,) and the vernier p, which 
slides thereon, the same being secured to the 
bar O, by a clamp-screw, q, as shown in Figs. 
1 and 2. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 

1. A circuit-closing apparatus, for the pur 
poses specified, consisting of two instruments, 
each having a supporting frame, one or more 
insulated plates, or disks, placed thereon and 
having one or more electrical conductors with 
peripheral contact points, a vertical rotary 
shaft, and a sighting device supported on and 
adapted to revolve with it, one or more arms, 
or brackets, rigidly attached to said shaft, and 
extending horizontally beyond the said plates, 
or disks, and a vertical contact-piece, or bar, 
which is supported by said arms, and one or 
more spring contacts, P, adapted to strike the 
said points, means for adjusting the conduc 
tors which connect the two instruments and 
the mines, &c., to be fired, and a supplemen 
tary circuit-closing device, for completing a 
circuit through the two instruments and the 
device to be fired, substantially as shown and 
described. 

2. In a circuit-closing instrument for the 
purpose specified, the combination, With the 
stand, or frame, having the horizontal base 
and vertical tube C, one or more circular 
plates, or disks, D, set on such stand and se 
cured in place, one or more electrical con 
ductors held by said plates, and having cone 
tact points that project from the peripheries 

The latter is held out of 

s 

of the latter, a shaft that is supported and 
rotates in the said tube, horizontal arms that 
are rigidly connected with the shafts, a bar, 
O, held vertically by said arms, springs, P, at 
tached to the bar and pressing on the periph 
eries of the plates, or disks, a telescope sup 
ported by trunnions on the said shaft and ro 
tating With it and the bar O, gearing for mov 
ing the latter and its connections, and means 
for adjusting the telescope vertically, as 
shown and specified. 

3. In a circuit-closing instrument, for the 
purpose specified, the combination, with the 
frame or stand, having a vertical tube, C, 
disks secured thereon and having electrical 
conductors and contact points, a shaft sup 
ported and rotating in the tube, a contact 
piece carried by the shaft, a worm wheel, H, 
affixed to the shaft, a worm shaft journaled 
in bearings affixed to the tube, one of its bear 
ings being adapted to slide as described, and 
means for holding it normally engaged with 
the worm wheel, and holding it abnormally 
disengaged, substantially as shown and de 
scribed. 

4. In a circuit-closing instrument, for the 
purpose specified, the combination, with the 
frame, or stand, having a vertical tube, C', 
disks secured thereon, and having electrical 
conductors and contact points, a shaft sup 
ported and rotating in the tube, a contact 
piece carried by the shaft, a worm wheel, H, 
affixed to the shaft, a worm shaft journaled 
in bearings affixed to the tube, one of its bear 
ings being adapted to slide as described, and 
the spring in and button O, for holding the 
Worm shaft engaged with and disengaged 
from the Worm wheel, as shown and described. 

5. In a circuit-closing instrument for the 
purpose specified, the combination, with the 
frame, or stand, one or more disks and elec 
trical conductors having contact poil.'s, the 
rotating shaft and a contact-piece secured to 
and rotating with it, a telescope trunnioned 
on the shaft, a segmental gear affixed to the 
telescope and pendent therefrom and a 
Worm shaft, M', adapted to engage the said 
gear, as shown and for the purpose specified. 

6. In a circuit-closing instrument, the com 
bination, with the frame, or stand, disks sup 
ported thereon and having electrical con 
ductors with contact points, a shaft rotating 
on said stand, a vertical contact-piece O car 
ried by the shaft, the telescope trunnioned 
on the shaft, contacts affixed to the tele 
Scope, and the device ladapted to be insert 
ed between the said contacts, as shown and 
described. 
In testimony that I claim the foregoing as 

my invention I have signed my name, in pres 
ence of two witnesses, this 18th day of Janu 
ary, 1892. s 

GIULIO BERTOL.INI, 
Witnesses: 

GIOVANNITUBINO, 
E. W. DOBRILOVIDEL. 
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