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To aid to foil, it 7 cut? concern. : is a diagram illustrating the contact-makers 
Be it known that I, JoHN SCUDAAIORE SEL- and circuit-connections of one pair of the ar 

LON, gentleman, a subject of the Queen of 
Great Britain, and residing at Hatton Gar 

5 den, county of Middlesex, England, have in 
vented certain Improvements in Dynamo 
Electrical Machines, (for which I have ob 
tained a patent in Great Britain, No. 217, 
dated January 13, 1883, and for which I have 

Io made applications in France, dated 20th of 
June, 1833, and Germany, dated June 16, 
1SS3,) of which the following is a specifica 
tion. 
Myinvention has for its object to enable the 

15 same dynamo - machines to supply various 
strengths of current. I effect this by so ar 
ranging or attaching a switch that the bob 
bins Ol' Sections of Wire on the armature can 
be placed in Series or in parallel circuits with 

2O One another, or in any desired combination 
of the two; and the same movement which act 
uates this switch may also be made to move 
another switch to make the necessary change 
in the circuit of the field-magnets to suit the 

25 various requirements of strength of current. 
Thus almachine with a normal electro-motive 
force of Say, eight hundred volts, and a cur 
lent of, say, ten ampéres may be changed so 
as to give an electro-motive force of, say, four 

3o hundred volts, and a current of twenty am 
péres, and the switch or switches may be ar 
ranged so that One or more changes may be 
effected. To prevent accidents occurring from 
attempts being made to effect this change when 

35 the machine is running, the lever or bar by 
which the switches are actuated may be inter 
locked, so that it cannot be moved until the 
machine has ceased running, and this may be 
effected in various ways, either by mechanical 

4o arrangements-such as a small centrifugal gov 
ernor, which locks it when the machine attains 
a certain speed-or, preferably, by a small 
electro-magnet, which locks it while any cur 
rent is fiowing in the circuit. 
The accompanying drawings illustrate 

means by which ny invention may be carried 
into effect. 

Figure i is a sectional elevation, and Fig. 
2 is a plan, of the lower part of a Brush dy 

So namo-machine illustrating one method of ef 
fecting the purposes of my invention. Fig. 1" 

45 

mature-coils. Figs. 3 and 4 illustrate a modi 
fied form of the invention; and Fig. 3" is a 55 
diagram showing the circuit-connections, the 
left hand of the figure being a section on line 
aca, Fig. 4, the plane of Fig. 3, and the right 
a section on line if y. 
As represented in Figs. 1, 1", and 2, the shaft 6C 

of the machine carries a collar of insulating 
material, A, upon which slides a sleeve, B, 
formed of insulating material at B. The said 
insulating-collar A and the insulating portion 
B° of the sleeve are provided with contact- 65 
pieces, so that when the sleeve is in one posi 
tion the parallel circuit for the wires of the 
armature is completed; but when the Said 
sleeve is shifted along the said collar-piece the 
contact-pieces leave those which give the pal'- 7 
allel circuit and come in contact with others, 
which put the armature-coils in series. The 
sleeve B is moved by a lever, c, which is con 
nected to the shifter d through the alm d, 
which latter is also connected to a pivoted 7 
arm, e, so that this latter arm and the lever ( 
turn upon their centers in concert, so as to 
come into contact with the buttons at ff Ol' (1, 
9, to change the current through the field-mag 
net coils correspondingly to the change ef 
fected in those of the armature. The electro 
magnet H is energized when the current is 
passing, and attracts a keeper, i, which causes 
a projecting pin, i, to be retained at the one 
side or the other of the lever c, according to 
the position it is in, so as to prevent the switch 
being operated while the current is passing. 
The changes in the circuit-connections of 

the armature-coils will readily be understood 
from Figs. 1 and 1. For each of the four pair's 90 
of coils with which the almature of the Brush 
machine is provided there is a Set of contact 
makers, as shown in said figures for the sin 
gle pair therein represented. The terminals 

5 

SO 

S5 

1 and 2 of the coils are connected with the 95 
wires 3 and 4, which lead to the proper com 
mutator-sections. The other terminals, 5 ald 
6, instead of being permanently connected to 
gether, as usual, are led to the contact-pieces 
7 and 8, carried by the sliding sleeve B. These IOO 
contact-pieces extend through the insulating 
material B, and make contact inside the sleeve 



O 

or branch, 17. 

with the contact-plates 9 and 10, or the contact 
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each other, and by the wire 24 with the Switch 
strip 11, the said plates and the said strips be- j. The brushes Q are connected with each 
ing embedded in the insulating-collar A. The 
plates 9 and 10 are in permanent electrical 
connection with the wires 4 and 3, respectively. 
The Strip 11 has no permanent electrical con 
nection. When the sleeve Bisin the position 
shown, the pieces 7 and 8 are in contact with 
the plates 9 and 10, respectively, so that the 
terminals T and 6 are connected with the wire 
3 and the terminals 2 and 5 with the Wire 4. 
The two coils are thus connected in parallel 
loops derived from the wires 3 and 4, the cur 
rent flowing in opposite directions in the 
two coils. When, however, the sleeve B is 
shifted, the pieces 7 and 8 both make contact 
With the strip 11, so that the terminals 5 and 
6 are connected with each other, and the coils 
are included in tension in the single loop. 
When the armature-coils of each pair are con 
nected in parallel loops or branches, the field 
coils are likewise connected in two parallel 
loops, one-half the current (see Fig. 2) passing 
by Way of the wire 12, switch e, and wire 13, 
and the other half by way of the wire 14, coil 
of magnet H, switch c, and wire 15. When, 
however, the sleeve B is shifted, the switches a 
e are also shifted, the wires 12 and 13 are cut 
out, and the current for exciting the field 
passes through the wire 14, coil of magnet H, 
SWitch c, conductor connecting buttons of g, 
switch e, and wire 13. In Figs. 3, 3", and 4 a. 
machine of the Gramme type, with two rings, 
M. N., connected with the separate commu 
tator-disks KL, two sets of fourfield-magnets, 
PP, arranged to form two pairs of double or 
Consequent poles, and four pairs of brushes, 
two pairs, Q Q and Q Q, for each ring MN, 
respectively. The four magnetsPare excited 
in a loop or branch, 16, which also includes 
the coils of the locking-magnet H, and the 
four magnets P are excited in a separate loop 

When the two rings MN are 
connected in parallel circuits, the exciting 
loops 16 and 17 are also connected in parallel. 
circuits, and when the rings M N are con 
nected intension the loops 16 and 17 are also 
connected in tension. The change is effected 
by the switches J J J J', which are all con 
nected by a rod, k, so that they can be simul 
taneously shifted by the handle j', or locked 
by the projection i' on the keeper i of the 
electro-magnet H. When the currentis pass 
ing, the keeper i is attracted and the projec 
tion i is in the path of the tail-piece j', and pre 
Vents the switches from being moved. When 
the current ceases or sufficiently weakens, the 
keeper drops away and withdraws the projec 
tion i.So as to allow the switches if jj to be 
shifted. The terminals of loop 16 are con 
nected, the one with the switchf and the other 
with the buttons 18 and 19. The loop 17 ter 
minates in the button 20 at one end and the 
SWitchi at the other. 
The brushes Q are connected with each other, 

and by the wires 21 and 22 with the buttons 20 
and 23. The brushes Q are connected with 

other, and by the Wire 25 with the Switchi, 
and the brushes Q also with each other, and 
by the wire 26 with the button. 19. The but 
tons 27 and 2S are permanently connected to 
gether by a wire, and so, also, are the buttons 
29 and 30. The terminals 3 and 32 of the ex 
terior circuit are connected with the buttons 
20 and 19, respectively. 
As shown, the two sets of field-magnets P 

P are included in parallel circuits, and the 
two rings M N are also included in parallel 
circuits. 
The circuit-connections are as follows: be 

ginning with the button 20 and ending with 
the button 19. This course will, for conven 
ience, be followed as well for the armature as 
for the field-coils, it being understood that 
through both sets of field-coils said course is 
with the current, and through both rings Ol' 
armatures against it. The circuit of magnets 
P is from button 20, through switchi', the coils 
of magnet H, and the wire 16 to the button 19; 
that of magnets P' from the button. 20, loop or 
wire 17, switchi, button 1S, part of wire 16, 
to button 19; that of armature or ring M from 
button 20, wire 21, brushes Q, ring M, brushes 
Q, wire 24, switch j, to button 19; that of ar 
mature or ring N from button 20, wires 21 and 
22, button 23, switch j', wire 25, brushes Q, 
ring or armature N, brushes Q, wire 26, to 
button 19. When the switches are shifted, the 
two armatures or rings M N are connected in 
series, and so, also, are the two sets offield-coils 
PP. The field-circuit (moving with the cur 
rent) is then from button 20, by wire 17, switch 
j, buttons 28 and 27, switchi', magnetHP, Wire 
16, to button. 19. The armature-circuit (pro 
ceeding against the current) is from button. 20, 
by wire 21, brushes Q, armattire or ring M, 
brushes Q, wire 24, switchi, buttons 29 and 
30, switch j', wire 25, brushes Q, ring N, 
brushes Q, wire 26, to button 19. v 
Although to explain my invention I have 

shown arrangements for effecting two changes, 
it will be evident that upon the same principle 
any desired number of changes may be effected 
by obtaining contact-pieces to which the Wires 
are led and corresponding contact-pieces on 
the movable switch to give the requisite cir 
cuits as the position of the switch is altered. 

claim 
1. The combination, with a dynamo-electric 

machine excited by current from its own cir 
cuit, of Switch mechanism for connecting both 
the armature-coils and field-coils in parallel 
circuits or in series, substantially as described. 

2. In an electrical machine provided with a 
SWitch between the armature-coils and Com 
mutator for connecting the armature-coils in 
tension or in series, according to the position 
of the contact-pieces of said switch, and in 
Combination with the said armature - coils, 
Commutator, and contact-pieces, an insulating 
Support common to one set of contact-pieces 
and movable with respect to the other con 
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with for altering the connection of the field 
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tact-pieces, so as to change simultaneously, by 
the same movement of said support, the elec 
trical connection of the armattire-coils, sub 
stantially as described. 

3. In combination with the armature of an 
electrical machine, a switch carried by and 
revolving with said armature, and mechanism 
for operating the same while the armature is 
turning, substantially as described. 

4. The combination, with the armature and 
field coils of a dynamo-electrical machine, of 
switch mechanism comprising contact-makers 
for changing the connection of the armature 
coils and contact-makers connected with the 
former, to be operated simultaneously there 

coils, substantially as described. 

3 

5. The combination, with the coils of an elec 
trical machine and a switch for altering the 
connection of the said coils, of an automatic 
lock for obstructing or permitting the move 
ment of said switch, substantially as described. 

6. In combination with a dynamo-electrical 
machine, a rotating and a non-rotating Switch 
connected with each other for simultaneously 
altering the connection of the armature-coils 
and field-coils, substantially as described. 
In testimony whereof Ihave signed my name 

to this specification in the presence of two sub 
scribing witnesses. 

Witnesses: 
CHAs. MILLS, 
CHAs. JAS. JONES, 

Both of 47 Lincoli's Inn Fields, London. 

JOHN S. SELLON. 


