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UNITED STATES PATENT OFFICE. 
HENRY H, HAM, of SHREWSBURY, MASSACHUSETTS, 

ELECTRICAL INSTALLATION, 
1,112,903. - Specification of Letters Patent, Patented Oct. 6, 1914, Application filed May 1, 1913, serial No. 764,773. 
To all whom it may concern: 
Be it known that I, HENRY H. HAM, a 

citizen of the United States, residing at Shrewsbury, in the county of Worcester and 
S. State of Massachusetts, have invented a new 
and useful Electrical Installation, of which the following is a specification. 

. Ordinarily when it is desired to dim lights 
or to supply, other electric devices with an 
amount of power less than the maximum, it 
has been the custom to throw in resistance 
which necessarily involves some loss of power. . . . 
The principal object of this invention is 

to provide for accomplishing this result by 
changing the connection in a simple and con 
venient way and without the employment of 
complicated mechanism, so that the lights or 
the like instead of using the current in par 

20 allel will receive it in series, thus using the 
entire current for operating the lamps or 
the like and yet securing the desired result. 
In this way it will be seen that the lamps 
constitute the resistance for dimming each 

25 other and that the power used therefore in 
the resistance is used for lighting purposes 
primarily, and consequently is not wasted. 
The invention is capable of general use, but is designed especially for dimming the 

80 lights of automobiles and will be described 
herein particularly with reference to that 
application thereof. - 

... A particularly important object of the in 
vention is to provide for Securing these re 

S5 sults by means of a switch and connection of 
the simplest character and not involving an 
more expense than is involved in the simplest 
kind of switches. . . . . 

Reference is to be had to 
40 ing drawings, in which 

igure 1 is an end view of a switch co 
structed in accordance with this invention 
showing how this switch is applied in an 
ordinary automobile lamp circuit and in a 

45 position in which the lamps are connected' 
with the battery in parallel so as to get the 
maximum lighting power; Fig.2 is a similar 
view showing the connection of the lamps in 
series so as to get a minimum lighting 

50 power; Fig. 3 is a side view of the switch; 
Fig. 4 is a diagrammatic view showing how 
the invention can be applied to lamps not in 
multiples of four, and showing the switch in 
a modified form; Fig. 5 is a similar view 
showing another position of the switch, and 
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the accompany 

Fig. 6 is a diagrammatic view of another 
form of switch. 

Referring first to Figs. 1, 2 and 3, the two 
(other in series by a conductor having a ter 
minal 11. The ends of this part of the cir cuit are individually provided with two ter 
minals 12 and 13. I have also shown the tail 
light 14 and pilot light 15, the former being 
connected in parallel with one of the head 
lights, and the latter in parallel with the 
other so that the invention is shown in the 

of four. Each of the terminals, 2 and 13. 
therefore is connected with one terminal of 
one of the head lights, and one of them with 
one terminal of the tail light, and the other 

60 

simplest, form involving lights in multiples. 
7 

with one terminal of the pilot light. The 
other terminals of all four lights are con 

75 nected with the terminal 11... 
The switch itself has an oscillatable mem 

ber 20 having three contacts 21, thereon elec 
trically connected with each other and N 
ing an angle of 90 degrees with each other 
in the form shown in the drawings. Also 

headlights 9 are shown as connected to each 

other contact 22 which is insulated from the 
other three contacts 21 and is at right angles 
to two of them. This contact 22 is connected 
with one of the battery, wires, and the three 
contacts 21 are connected with the other. 
wire. A handle 23 is shown located on the 
casing 24 in which the switch is arranged. 
and connected with the member 20 so as to 
Oscillate the same about its longitudinal 

shown in Figs. 1 and 3 the insulated contact 
and the two opposite contacts 21 are in en 
gagement with the terminals 12 and 13. 
Consequently current from the battery 
one half going out through each of the con 
tacts 12 and 13. Each of these currents 
passes through, one of the lamps and then 
directly to the terminal 11, all the lamps 
thus being in parallel. From the terminal 
11 the current passes back to the battery 
through the insulated contact 22. With the 
parts in this position all four lights are 
supplied with the maximum amount of 
power and burn with the maximum amount 
of brilliancy. When it is desired to turn 
the lights off, the member 20 can be turned 

80 rigidly mounted on this member 20 is an 
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22 is in 2ngagement with the terminal 11 
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asses to the two contacts. 21 and divides, 
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to an intermediate position in which none 
of the contacts is in engagement with any of 
the terminals 11, 12, or 3. When it is desired to have the lamps burn 

5 at half power the switch is turned to the 
position shown in Fig. 2. In this case the 
central One of the arms 21 engages the ter 
minal 13 on One side, while the insulated 
terminal 22 engages the other terminal 12. 

10 The one of the arms 21 which now extends 
toward the terminal 11 is shorter than the 
alm 22 and does not engage this terminal. 
The current therefore comes from the bat 
tery to one of the conducting contact arms 

5 21 passes from that to the right hand termi 
nal 13, then divides and goes through the 
pilot light 15 and One of the head lights 9. 
Then it passes in series through the other 
head light 9 and the tail light 14 and back 

sp. to the battery through the terminal 12 and 
insulated arm 22. 

In Figs. 4 and 5 another form of the in 
vention is shown, and it is indicated as ap 
plied to a six lamp circuit. In this case the 

25 positive and negative wires of the line are 
provided with terminals 30 and 31. The 
lighting circuit is shown as arranged with 
six lights 29 in pairs, those of each pair 
being in series with each other and having 

30 two common terminals 32 and 33. Between 
each pair of lights, however, there is a com 
non electrical connection 34 having a ter 
minal 35. The switch in this case is a slid 
ing plug 36 having a conducting section or 

35 contact 37, a second conducting section or 
contact 3S, and an insulating section 39 be 
tween theim. With the parts in the position 
shown in Fig. 4 the terminals 31, 32 and 33 
are in contact with the conducting section 

40.37, while the terminals 30 and 35 are in 
contact with the conducting section 38. 
Consequently the current will pass through 
the terminal 30, contact 3S, terminal 35, 
wire 34 to all the laimps, dividing there and 

45 coming back to the conductor 37 through 
the terminals 32 and 33, and contact 37 and 

, thence to the negative side of the line. In 
this way the lamps are in parallel and all 
lighted to their maximum brilliancy. In 

50 the position shown in Fig. 5 the conducting 
contact 3S is in contact with the two termi 
nais 30 and 32, while the two terminals 31 
and 33 are still in contact with the contact 
37, the tellihilials 35 being out of contact 

55 altogether. Now in this case the current 
comes in through the terminal 30, contact 
38, terminal 32 to one side of the series of 
lamps, and passes through each pair of 
lamps in series and back through the termi 

60 nal 33, contact 3 and terminal 31. In this 
way the lamps receive only half the power 
and yet all the power which is used is em 
ployed for lighting purposes. 

If it is desired to shut the lights off en 
65 tirely the plug is moved to an intermediate 

1,112,903 

position in which the insulating section 39 
covel's the terminal 30. In Fig.6 the same 
principles are carried out. Here the bat 
tery tellninal 40 is permanently connected 
With a spring contact 41. The other battery 
tel'llinal 42 is connected with one end of the 
laimp circuit, the other end of which is con 
llected with a spring 43. A rotary shaft 44 
has an eccentric 45 thereon adapted when in 
its two opposite positions to engage the two 
Springs 41 and 43 and move them laterally. 
in the position shown it moves the spring 
43 out of engagement with the contact ter. 
minal 42. In the opposite position it would 

... nove the spring 41 into engagement with a 
contact. 46, which is connected between the 
two lamps. That would give a parallel con 
nection, while in the position shown the 
lamps are connected in series, from the bat 
tely through 41. li. 3. through the lamps 
and back to the other ternihal of the battery. 
it will be seen, therefore, that by this method of dimming electric lights or reducing the 
activity of any other e 3. citric device, the re 
duction in the an oil it ef power used is pro 
vided for simply by changing the circuit 
from parallel to series, this sing all the 
power for ting purpose intended and not 
wasting ally ill heating up an inactive re 
sistance. Lind yet the device used for accom 
plishing, the results is of exceedingly simple 
chal'acter and does inot materially add to 
the expense of installation over the ordinary 
SWitches used to Switch in the resistance, and 
in fact is less expensive than many of these. 

\ltihough I have illustrated and described 
Ginly three foilns in which the invention can 
be callied out, I am aware of the fact that 
it can be carried out in many other ways 
Sithout departing from the scope of the 
invention as expressed in the claims. There 
fore...I do not wish to be limited to all the 
details of construction herein shown and de 
scribed, but 
What I do claim is:- 
1. The combination with two electrical 

devices, of a conductor connecting them with 
each other in series, and a switch having two 
contacts insulated from each other and mov 
able to two positions, in both of which one 
of said contacts is connected with one ter 
lminal of the source of power, and with one 
of said devices on the side thereof opposite 
said conductor, and the other contact of said 
switch is connected with the other terminal 
of said, source of power, in one of which 
positions one contact is connected with the 
other of said devices on the side thereof op 
posite said conductor and in the other of 
which positions the last named contact is 
connected with said conductor at a point 
between said two electrical devices and 
otherwise insulated from the second of said 
devices. " . 

2. The combination with two electrical de 
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vices, of a conductor bonnecting them with 
each other in series, means for connecting 
one end of said conductor, with a terrihinal 
of a source of power, the other end of said 

5 conductor also having a terminal, and a 
switch having two contacts insulated from 
reach other, and movable to two positions, in both of whi 

is connected with the other' terminal of said 
Source of powen, and in One of which one 
contact is connected with said conductor at 
a point between said two electrical devices, 

15 said switch also, being hovable to a third position in which the circuit is, electrically 
broken...', . . . " 

nal in the bircuit between them and a termi 
nal in the circuit beyond each lamp, of a 
switch having a member provided with con 
tacts for a power circuit, and movable to a 

25 position in which each of said contacts is in 
contact with one of the last named terminals 
and out of contact with the first named ter 
minal, and also movable to another position, 
in which one of its contacts is incontact 
in electrical connection with both of the other terminals. . . . . 

4. The combination with two electrical de 
vices, of conducting means for connecting 
them with each other in series, and a switch 
having a portion thereof connected with one 

ch, one of said, contacts is con 
nected with one terminal of the source of 

10 power, and the other contact of said switch 

terminal of a source of power in a posi 
tions, of the switch, and another'portion in 
sulated therefrom and ponnected with the 
other terminal of the source of power, said. 
Switch being movable to two positions, in 
one of which said other portion thereof is 
electrically connected with said conducting. 
meads at a point between said two devices, 
and in the other of which it is connected 
with it on one side of said conducting 
means. ' - 

40 

45, 

5. The combination with two electrical de 
vices, a conductor connecting them with 
each other in series, means for connecting 
one end of said conductor with a terminal 

50 

of a source of power, the other end of said 
switch having two contacts insulated from 
each other and movable to two positions, in 
both of which one of the last named cons 
tacts is connected with said terminal of the 
source of power, and in one of which the 
other contact of said switch is connected 
with the other terminal of said source of 
power, and in the other of which it is con 
nected with said conductors at a point be 

conductor also having a terminal, and a . 
3. In an bleetric installation, the com 

bination, with a pair of lamps connected in 
2 series, with each other, and having a termi 
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tween said two electrical devices, said switch also being movable to a third position in 
- which the circuit is electrically broken. 'with the first named terminal and the other In testimony whereof I have hereunto set 

my hand, in the presence of two subscribing 
witnesses. . . . . 

HENRY H. HAM. . 
Witnesses: . , 

ALBERT E. KAY 
C. FoRREST WessoN. 


