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UNITED STATES PATENT OFFICE. 

GEORGE J. MOORE AND DAVID C. MOORE, OF GRAHAM, MISSOURI. 

APPARATUS FOR DEMONSTRATING THE PHENOMENA OF ELECTRICAL STORMS, 

SFECIFICATION forming part of Letters Paterit No. 700,536, dated May 20, 1902. 
|Application filed November 20, 1901, Serial No, 83,048, (No model.) 

To a 77 to on it 7) Culf concern: 
Be it known that we, GEORGE.J. MOORE and 

DAVID C.MOORE, citizens of the United States, 
residing at Graham, in the county of Noda 
Way and State of Missouri, have invented new 
and useful Improvements in Apparatus for 
Demonstrating the Phenomena of Electrical 
Storms, of which the following is a specifica 
tion. 
This invention relates to an apparatus for 

demonstrating the phenomena of electrical 
storms or the destructive tendencies of light 
ning to life and property; and the intent and 
purpose of the same is to provide a compact 
apparatus which is mainly inclosed and pro 
vided with controlling devices, whereby a di 
rect or induced current may be set up or be 
caused to proceed from accumulators or stor 
age devices and fed with electricity friction 
ally generated by a static mechanism, the lat 
ter being protected from the generating in 
fluences of moisture and also capable of op 
eration when desired without depending upon 
a supply through a feeder from a source of 
electrical generation at a distance from the 
improved apparatus. 
The invention consists in the construction 

and arrangement of the several parts, which 
will be more fully hereinafter described and 
claimed. 
In the drawings, Figure 1 is a perspective 

view of the improved apparatus arranged for 
demonstrating the effect of lightning or a rep 
resentation of lightning on a miniature house 
supported by a part of the apparatus. Fig. 
2 is a longitudinal vertical section of the ap 
paratus, showing part of the interior organi 
zation in elevation, Fig. 3 is a rear elevation 
of the casing and apparatus, the casing being 
shown partially open. Fig. 4 is a transverse 
vertical section through the apparatus, the 
exterior upper part of the latter being broken 
away. Fig. 5 is an enlarged longitudinal sec 
tional view through the shaft mechanism for 
the plates of the apparatus. Fig. 6 is an ele 
vation of the lower portion of one of the clo 
sures for the casing of the apparatus, showing 
the circuit-breaker located on the inner side 
of said closure. Fig. 7 is a detail perspective 

5o view of one of the brushes. 
Similar numerals of reference are employed 

to indicate corresponding parts in the several 
WeWS. 

The reference-numeral 1 designates a cas 
ing or box for holding the apparatus and 
preferably constructed of some non-conduct 
ing material, such as Wood. The casing or 
box is normally completely closed on all sides 
and at the top and bottom, and the front, and 
rear sides have removable closures 2 and 3, 
which are formed by cutting out a portion of 
the said sides of the box. Each of the closures 
has cleats 4 secured to the inner side thereof 
and projecting above the upper end of the 
Same to catch or bear against the inner sur 
face of the upper stationary strips 6 of the 
front and rear sides of the casing or box, and 
at the bottom each closure also has horizon 
tally-disposed slots 7 for the passage there 
through of staples S, secured to the lower por 
tion of the casing, the said staples being 
adapted for engagement by locking-hooks 9 to 
hold each closure in immovable applied po 
sition. The closures are made removable to 
render the mechanism, or that portion of the 
apparatus within the casing or box, easily ac 
cessible for the purpose of adjustment or re 
pair. Rising from the bottom 10 of the cas 
ing or box are insulating-postS 11, having 
their upper extremities secured to a verti 
cally-disposed glass plate 12 of circular form 
and serving as an induction-plate. On the 
rear side of the plate 12, as clearly shown by 
Fig. 3, are segmental accumulators 13 of tin 
foil for obvious reasons, and to hold the plate 
13 steady or in immovable or erect position 
an arm 14 projects forwardly in a horizontal 
plane from the upper portion of a rear inte 
riorly-located upright 15, the said arm hav 
ing a depending post 16 at its front eXtrem 
ity, which engages the said plate. Extend 
ing forwardly in a horizontal plane from the 
upright 15 is a stationary shaft 17, which is 
projected through an enlarged opening 18 in 
the center of the plate 12, and in front of the 
latter a second glass plate 19 is arranged and 
Secured to the sleeve 21 for rotation in front 
of the plate 12, it being understood that the 
two plates are spaced apart from each other 
a suitable distance, as will be readily appre 
ciated by those acquainted with static elec 
trical machines. The upright 15 is formed of 
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2. 

wood, and therefore serves as a non-conduc 
tor, and where the plate 19 is secured to the 
sleeve an insulating-collar 20 is interposed 
and mounted on the sleeve 21, having a rear 
cord or analogous pulley 22, the collar 20 ex 
tending through the opening 18, so as to thor 
oughly insulate the plate 12. The rear end 
of the shaft 17 is embedded in the upright 15, 
and the forward end is screw-threaded to re 
ceive an insulating-cap 23, a collar 24 being 
interposed between the cap 23 and the front, 
end of the sleeve 21 and having a rod or rods 
25 secured thereto at diametrically opposite 
points and carrying equalizing-combs 26 with 
intermediate brushes 27, the said equalizing 
combs when brought opposite to the accumu 
lators 13 on the back of the plate 12 causing 
the machine to have greater freedom in gen 
eration. The equalizing-combs are adjusted 
through the medium of a crank-rod 28, Se 
cured to the upper inner portion of one end 
of the casing or box and projected rearwardly 
through the strip 6 above the removable clo 
sure 2, as clearly shown in Fig. 1, and sup 
plied with a cross-pin or analogous device 29, 
by which the said crank-rod may be exteriorly 
operated. Projecting inwardly from the 
crank-rod 28 is a crank-arm 29, which is 
movably attached to a non - conducting or 
hard-rubber link 30, also attached to the up 
per extremity of the upper most rod 25. 
When the cross-pin 29 is disposed vertically, 
the equalizing-combs, carried by the rods 25, 
will be brought opposite to the accumulators 
13 on the back of the plate 12, and when said 
cross-pin is disposed horizontally the said 
combs will be thrown away from positions op 
posite the said accumulators, and hence the 
generation of frictional electricity in the ma 
chine may be controlled in a very simple and 
effective manner. The plate 19 is less in di 
ameter than the plate 12, and hence the 
peripheral portion of said latter plate pro 
jects beyond the circumferential edge of the 
former plate, and extending rearwardly from 
the rear plate 12 and over the front plate 19 
are angular brush-arms 31, carrying brushes 
32 at their inner free ends, which are held in 
operative proximity to the said front plate. 
These arms connect with tin-foil conductors 
33, leading from the reverse terminals of the 
opposite accumulators 13 on the plate 12, and 
are held by insulating-caps 34 and collars 35 
and respectively bearing against the conduc 
tors 33 and the frontside of the plate12. These 
arms 31 and brushes 32 operate as transferrers 
or conveyers from the rear plate to the for 
ward plate and also as means for exciting the 
front plate and causing electrical generation. 
The sleeve 21 is operated through the me 
dium of a pulley 36 on an operating-shaft 37, 
held on the upright 15 below the plane of said 
shaft 17 and mounted in an adjustable bear 
ing 38, the said shaft having an end project 
ing rearwardly through the closure 3 and 
formed with an angular terminal for the re 
ception of a crank-handle 39. The pulley 36 

700,536 

is of insulating material and engaged by a 
cord or analogous belt 40, which also Sul'- 
rounds the pulley 22, the adjustable bearing 
38 being employed to control the tension of 
the belt. 

In the front portion of the casing or box in 
advance of the plates 19 and 12 are a pair of 
Leyden jars 41, spaced apart from each other 
and having, as usual, outer metallic cover 
ings 42 and inner metallic contacts or linings 
43. These jars are held in stationary posi 
tion, and connecting with the lower metallic 
coverings 42 are springs 44, located in bores 
45 in the front edge of the bottom 10 of the 
casing or box, the front terminals of the said 
springs being normally projected beyond or 
in advance of the plane of the said edge. 
The rear terminals of the springs 44 have 
bearing against metallic leads 46, depending 
from the metallic coverings 42 of the Leyden 
jars. On the inner side of the lower portion 
of the closure 2 are a pair of spaced contact 
strips 47, which are maintained in fixed po 
sition and diverge toward the lower edge of 
the said closure, the lower ends of the strips 
47 reliably contacting with the outer extremi 
ties of the springs 44 when the closure 2 is 
applied to the casing or box 1. The upper 
extremities of the strips 47 are adapted to be 
connected by a switch-bar 4S, having a cen 
tral stud or post 49 extending through the 
adjacent portion of the closure 2 and supplied 
with a cross-pin 50 for convenience in oper 
ating the said stud or post. These strips 47 
and switch-bar 4S constitute a circuit breaker, 
and the function of the same is to incident 
ally change the current of the apparatus from 
a direct to an induced current or to couple up 
the two jars shown. The jars 41 have upper 
non-conducting closures 51, which are tightly 
held therein and have central screw-threaded 
bores 52, in which the lower screw-threaded 
extremities of vertically-disposed rods 53 are 
inserted, the rods having portions of the lower 
extremities thereof depending below the clo 
sures 51 and extend fully through the top of 
the casing or box. To the lower projecting 
face of the rods conducting-chains 54 or like 
devices are attached and depend downwardly 
to and loosely contact with the inner linings 
43 of the jars. The rods 53 are surrounded 
by hard-rubber or other insulating-tubes 55, 
which also extend upwardly through the top 
of the casing or box, and on the upper end of 
these tubes and attached to the rods 53 are 
conducting or transmitting spherical heads 
56, having horizontal bores 57 and vertical 
sockets 58. Within the bores 57 are sliding 
electrodes 59 in the form of metallic rods of 
suitable stiffness, having inner opposing 
spherical terminals 60 and outer grips 61, of 
suitable insulating material. The rods 59 are 
freely slidable in the bores 57 to bring the 
terminals 60 into adjacency in relation to each 
other or to support the same any distance de 
sired, and in view of the screw-threaded ex 
trenities of the rods 53 the latter rods may 
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be turned so as to swing the terminals 60 in 
horizontal planes to bring the said terminals 
close together or separate them, as may be 
desired, the rods being loose in the tubes 55 
for this purpose. This capability of adjust 
ment of the rods 53 may also frequently serve 
as convenient means for raising the rods in 
the tubes and breaking the contact of the con 
necting devices there for with the interior lin 
ings of the Leyden jars, and by this means 
the apparatus can be arranged with safety 
for storage or when not in use without lia 
bility of serious results when tampered with 
by those unacquainted with the function of 
the machine or the possible shock that might 
result seriously to those in ignorance of the 
strength of the apparatus. 
The apparatus which is thus far described 

is complete in itself as a frictional generating 
and transmitting medium and will serve in 
many useful capacities, and at times it may 
be desired to use the improved apparatus as 
thus far explained independently of any other 
attachments. As previously stated, however, 
the apparatus has been devised for demon 
strating the phenomena of lightning and the 
destructive influences of the same, and for 
this purpose conventional means or attach 
ments are supplied to represent a house or 
other structure and a cloud. This means con 
prises a wire upright 62, having an upper 
forked head 63, with frictional gripping-jaws 
64, that serve as a fulcrum for a horizontally 
disposed balance-rod 65, supplied with an 
outer weighted end 66 and an inner hooked 
extremity 67, with a smaller upstanding coun 
terpoise-weight 68. The hook 67 is engaged 
by an eye (39 in the upper end of a hanger 70, 
secured to the center of a metallic disk 71, 
having a depending bulbous extension 72, the 
said disk conventionally representing a cloud. 
The upright (32 is removably fitted in the 
Socket 58 of one of the heads 56, and the parts 
are so arranged that the disk 71 will extend 
Over to a point approximately above the other 
head 56, and on this head is arranged a metal 
plate 73, on which is disposed a house or other 
structure 74 in diminutive, having at some 
point at the upper portion thereof a con 
ductor 75. 

Metallic arms 76 extend rearwardly from 
the rods 53 above the plane of the tops of the 
Teyden jars and have cross-heads 77, with 
brushes 7Sheld thereby and in operative prox 
imity to the plate 19, so as to gather the cur 
rent and permit it to enter the jars to charge 
the latter from the said plate. At regular in 
tervals the plate 19 is provided with bulb 
ous or convex contacts 79, disposed in circular 
alinement and adapted to be engaged by all 
the brushes, the said contacts being of metal 
and serving as concentrators from which the 
current or the electricity generated is trans 
lated to the jars 41. 

All the brushes will be constructed simi 
larly to that shown by Fig. 7 and comprise a 
screw-shank 80, with metallic strands S1 to 

S. 

contact with the plate 19, the end of each 
brush also having a spherical head 82, by 
means of which the screw-shank may be ad 
justed in its bearing to regulate the pressure of 
the strands S1 against the plate 19, and there 
by compensate for wear as well as permit the 
establishment of the necessary proximity of 
the strands S1 in relation to the plate 19. 

In the operation of the device the plate 19 
is rapidly revolved through the medium of 
the actuation of the crank-handle 39 and the 
intermediate operating mechanism between 
said handle and the plate. This rotation of 
the plate generates frictional electricity, as 
will be understood, and from said plate elec 
tricity is translated to the Leyden jars 41, 
the casing or box. 1 being disposed in such 
relation that the operator may readily adjust 
the switch-bar 4S, as Well as the equalizing 
combs, when necessary. During the charg 
ing operation the adjustable electrodes car 
ried in the heads 56 have their terminals 
turned away from each other, and the bal 
ance-rod (35 is not adjusted in position until 
after the jars are charged sufficiently to dis 
play the electrical phenomena, that is proposed 
to be exhibited by the use of the disk 71 and 
the diminutive house or the like of the metal 
plate 73. It will be seen that the current 
may be used direct from the jars by adjust 
ing the balance-rod (35 and its disk 71 over 
the house, as shown by Fig. 2, the house be 
coming charged from one jar and the disk 71 
from the other jar. When the disk 71 is 
swung around over the contact or conduct 
ing device 75, the current jumping from one 
part to the other Will produce a streak of 
light simulating lightning and illustrate the 
action of lightning in striking a house or the 
like. By throwing the switch-bar 48 into en 
gagement with the strips 47 an induced cur 
rent will be set up with a similar result in 
the electrical display in a slightly-varied man 
ner. Instead of the house any othel' object 
may be substituted, and the disk 71 may be 
formed to represent a cloud. As before 
stated, the apparatus may be discharged 
through the medium of the terminals 60 of 
the sliding electrodes by bringing said termi 
nals in such proximity as to form an arc. 
The inclosure of the apparatus in the cas 

ing or box. 1 will prevent moisture affecting 
the plates, and thereby always maintain the 
said plates in condition for generative oper 
ation, and, moreover, the use of the plate 12 
with the appurtenances or attachments there 
on, as specified, will greatly aid in the genera 
tion of electricity. 
The apparatus may be increased or de 

creased in proportions and general dimen 
Sions; but for ordinary demonstrating pur 
poses it will be of such size and weight that 
it can be easily transported from one place 
to another. 
Having thus fully described the invention, 

What is claimed as new is 
1. In an apparatus of the class set forth, the 
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combination of frictional electrical generat 
ing devices, Leyden jars provided with up 
Wardly-extending adjustable insulated rods 
and having contact devices engaging the in 
her linings thereof, translating attachments 
between the rods and the frictional generat 
ing devices, a disk held in suspended relation 
to One of the said rods, and an object Sup 
ported by the other rod under the said disk. 

2. In an apparatus of the class set forth, the 
combination of electrical generating means, 
accumulators having translating devices 
therefor in operative proximity to portions of 
Said generating means, contacting devices ex 
tending upwardly from said accumulators, a 
casing inclosing the apparatus and having a 
removable slide with contact-strips thereon, 
a switch-bar for connecting said contact 
strips and operative from the exterior of the 
casing, resilient conductors in the bottom of 
the casing having the opposite terminals re 
spectively in contact with said strips and with 
devices extending downwardly from the bot 
tom portions of the accumulators, a disk held 
in suspended relation to one of the accumul 
lators, and an object supported by a portion 
of the other accumulator and located under 
the disk. 

3. In an apparatus of the class set forth, the 
combination of static electrical generating de 
vices, one part of which has accumulators 
thereon, exteriorly-adjustable equalizing 
combs, Leyden jars having translating de 
vices in Operative proximity to the generating 
devices, a disk adjustably supported by a 
portion of one of the Leyden jars, and an ob 
ject adjustably supported by the other Ley 
den jar under said disk. 

4. In an apparatus of the class set forth, the 
combination of static electrical generating de 
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vices, TLeyden jars having translating attach 
ments in operative proximity to the said gen 
erating devices, conductors adjustably ex 
tending upwardly from the TLeyden jar and 
having upper terminal heads, electrodes slid 
able through and rotatable with the said 
heads, a disk suspended by one head, and an 
object held by the opposite head under the 
disk. 

5. In an apparatus of the class set forth, the 
combination of static electrical generating de 
vices, a pair of Leyden jars having translating 
devices in operative proximity to said gener 
ating devices, insulating-tubes extending up 
Wardly from the top portions of the said jars, 
conducting-rods adjustable in the said tubes 
and having heads at their upper ends, the 
Said rods being rotatable, electrodes horizon 
tally disposed and slidably mounted in the 
Said heads, and devices supported by the said 
heads in Such relation that an electrical spark 
will be caused to pass from one to the other. 

6. In an apparatus of the class set forth, the 
combination with static electrical generating 
and storage devices, of members projecting 
upwardly from the said storage devices, an 
upright held by one of said members, a weight 
ed balance-rod suspended in the upper por 
tion of said upright, a disk held by one end 
of the balance-rod, a metal plate mounted on 
the other member, and an object disposed on 
the metal plate under the said disk and hav 
ing a conductor in the upper portion thereof. 

In testimony whereof we affix our signa 
tures in presence of two witnesses. 

GEORGE J. MOORE. 
DAWI) C. VIOORE. 

Witnesses: 
J. M. WILSON, 
WAI. T. BLACK. 
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