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GEORGE N. EASTMAN, OF CHICAGO, ILLINOIS, ASSIGNOR TO MINERALIAC 
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voltai ETER-switch. 

No. 820,522. Specification of Letters atent. Patented Jan. 23, 906. 
Application filed April 26, 1906, Sorial No. 257,523, 

To all whom it mu?t concern: 
Be it known that i, GEORGE N. EASTMAN, a 

citizen of the United States, residing at Chi 
cago, in the courity of Cook and State of Illi 
nois, have invented a new and useful in 
provement in Woltmeter-Switches, of which 
the following is a specification. 
My invention E. to an improvement in 

the class of multiple voltmeter-switches en 
ployed for connecting with the voltmeter any 
one of a number of circuits in use to enable 
its voltage to be denoted on the meter. 
The object of my invention is to provide a 

novel construction of multiple switch in the 
class referred to, whereby as a primarily im 
portant advantage the voltmeter - pointer 
shall not be injuriously affected by the pas 
sage of the coitact-brushes from one circuit, 
to the other and the wear on the voltmeter 

3o 

shall be accordingly reduced and whereby 
the taeter may be EEy read and other ad 
Waitages are afforded, as hereinafter ex 
plained. 

Referring to the accompanying drawings, 
Figure 1 is a view in side elevation of my in 
proved switch, showing the marble panel on 
which it is mounted in section; Fig. 2, a lon 
gitudinal vertical section through the switch, 
taken at the line 2 on Fig. 3 and viewed in the 
direction of the arrow; Fig. 3, a face view of 
the switch, presenting only the dial and its 
index-finger and operating-handle; Fig. 4, a 
section taken at the line 4 on Fig. 1 and 
viewed in the direction of the arrow; Fig. 5, a 
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section taken at the line 5 on Fig. and 
viewed in the direction of the arrow, and Fig. 
6 a section taken at the line 6 ol Fig. and 
viewed in the direction of the arrow. 
The body of the switch comprises four 

blocks A A' and B 3 of insulated or insulat 
ing material provided with binding-posts on 
their edges consected with contacts reject 
ing from their faces to be engaged by rotary 
brushes, as hereinafter described. The blocks 
are preferably square, of uniform size, and 
composed of insulating material, vulcanized 
fiber being the material i prefer to use, and 
they are connected together and spaced 
apart in pairs, the blocks A and B forming 
one pair and the blocks A' B' another pair. 
in front of the block A is a metai spiderplate 
a, and behind the block B' is a similar piate b. 

Rods c are passed through the four corner 
portions of the spider-plates and those of the 
blocks between them, the end blocks being 
spaced from the respective plates by bosses 
b' b° and the blocks being spaced apart by 
sleeve-sections did on the rods which are fas 
tened at their rear projecting ends by nuts b. 
Forward of the spider-plate a is another simi 
lar plate a?, spaced from it by bosses l', into 
which the forward ends of the rods c are 
screwed, and from the face of the plate a pro 
jects a stude for a purpose hereinafter ex 
plained. 
On the inner face of the block A is a circu 

lar series of contacts.f, of which ten are pro 
vided, as shown in Fig. 6, though the number 
may be greater or less, these contacts engag 
ing a metal ring g, let into the surface of the 
block and being connected by a wire h with a 
binding-post i on the upper edge of the block. 
A similar series of contacts f' is provided on 
the corresponding face of the block. A to en 
gage a ring thereon. (Not shown, but like 
the ring g and similarly connected by a wire 
with a binding-post i' on the upper edge of 
the block A.) It is from the binding-posts 
and i' that connection is made with a volt 
eter. (Not shown.) 
On the face of the block 3 which opposes 

the contact-etuipped face if the block A is 
provided a corresponding circular series of 
te; contacts k, each coinected by a wirel, ex 
tending on the opposite face of the block 
(and therefore show I dotted in iig. 5) to a 
different binding-post in, these binding-posts 
being disposed about the edges of the block, 
as representett, and a net a ring it, tet into 
the face of the block, surrounds the contacts 
k for connection by wires with different, biid 
ing-posts, as represented at 0, o', and o', to 
electrical contacts k, that lay be out of use 
or not in circuit, with others that are in cir 
cuit, to the purpose hereinafter explained. 
On the face of the block B which opposes 
the contact-equipped face of the block A' i S 
provided a series of contacts k", like the con 
tacts k and similarly arranged, each being 
connected by a wire (not shown, but like the 
wirel) on the opposite face of the block with 
a different binding-post ha', disposed like the 
binding-posis in, the contactsk' being also 
R. like those on the block B, by a 
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metal ring, like 
-different binding 
with the described 
binding-posts is with the rig 12 through tie 
medium of wires, of which two are siewie &3. 
go in Fig. 1. 
A shaft () is journaled in the te: 

spider-plates h, a, 8nd a' and 
carries between tha biocks A. : ; d. 3 
of insulating material, which 3 
sané as that congsig the is: 
opposite sides of the head proje S. 

, formed, preferably, of spring-brease to 
gage the contacts f and is is "Qiatin 
shaft, the brushes being electricay 
through the head, as e 
tween the blocks A and 3' is sit: 
a head p', like the head p, roy " . . . 
brushes 'g', connected, through the head, by 
a pin', as in the case of the brushes I, and 
adapted to engage the contacts f' i' by rotat 
ing the shaft. 
in the spie?: between the piates a and a 

the shaft C carries & pinion C", meshing with 
a gear-wheel iD, preferably of twice the di 
ameter of the pinion ad carried by the ope 
ating-shaft, t, which is joi'i aled in the io 

SS {orresponsia ree 
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parts of the lates a &nda' and passes tii 
and beyond aa exier8.liy-i. 
which extends part way through the 
panel F at an oietings the 
at its outer eiti 
threaded sleeve E' for 
the skyitei on tie anal, 
sheva being adapted by 
to be applied to anels of differ 
neases. The stide enter's a recess in the back 
of the panel to hoid the switch device against 
turning in operating it, - 
The shaft 3D passes at its forward end 

through the base of a dial-piste 3, rigidly 
fastened in place, as by screws, 3ra oi is 
is shown at i in Fig. 2, and provided with a 
semicircular slot u, above which sire firraliged 
the dial-numbers ranging fronts is '' ('' 
to correspond with the number of circui 
which the multiple switch is adapted to con 
trol. In the slot is seated a glass cover u', 
through which to view the cird or cards it, 
on which the different circuits are noted with 
reference to the numbers on the dial, the card 

o - s 

or cards being held in place by a back is re 

- Rinarhia 

it to be engaged 
{d inter::iiv 

the body of 
3 cialining means 

the headed sleeve it.' 
ni, thick 

movably fastened to the rear side of the 
dial-plate. G' is the index-finger on a sleeve 

S v, mounted on the forward projecting end of 
the shaft D, to which it is secured, as by a 
set-screw ty', and the sleeve garries a handle 
H, by means of which to turn the operating 
shaft. 
The operation is as follows: eith the bind 

ing-posts and i? properly connected with 
the terminals of a voltmeter and each pair of 
the binding-posts forming tertina is of a dif 
ferent circuit; by turning the shaft, is at the 

R. 3: A ri 

to any particular at liber or other indication 
{}; i.e dial the brashes ; will connect the pair 
of coats c2s fi and the brushes g. the pair of 
costsets f" k', which through the respective 
binding-posts in and i'm coinect with the 
w; '-terminals the circuit correspond 
R is the idication to which the inds:- 

, thareby inciding the voltane 
circuit, and enabling it to indicate 

it acts to bring the visitirater 
- with any ore of the circuits 
desigd is a fested, of which the respec 
CC3t, and k' form the terminals, tie in 
dicator, fortied by the dial and index-figer, 
showing when the handle has been turned 
stificientiy far to make the desired connec 
tioi. Sith the gearing afforded by the tro 
to-one relation between the gear O' and pin 
io; C the movement of the brasha's from cir 

: ; ; l. 

cuit to circuit is made so quickly by & sight. 
airn gf the handie that the pointer of the 
woitrlete is novel bat, slightly, since the 
time consulaed by tha i-32shes in traversing 
the dead staces between contacts is in 

3. arri, the in artis, of the afore 
ig be overcone sufficieitiy to 

8. . is enough to E. it or strike 
it, against airy abutment at the end of its 

from circuit to circuit, inay 
es the reading of the voltages 

on the voitine 
tiously. 
Where certain of the contacts on the switch. 

device are not in use as circuit-terminais, the 
sings it core into use. 
stood, when the brushes are swept across 
such dead contacts the dead space between 

$: a heref. By this turning the 
si;3f, 'el 3' by engaging the pilion 
{ {i}rs the shaft C$o ineve the brushes fril 
t it acts they connect to other 

ter to be performed expedi 

As will be under 

the ring it, to: aeries with hsindie i {g cause the index-figer to point. 65 
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live-circuit terminal contacts is accordingly 
incressed, so that the time of moveinert of 
the brushes from circuit, to circuit is aug 
merited, with the result that the movement, of the voltmeter-pointer is undesirably in 
creased. To obviate this result, I connect 
the dead contacts with adjacent circuits 
through the medium of the rings by leading wires from the binding-posts of a pair of ive 
contacts to the rings and leading from the 
latter other wires to the pair of binding-posts 
of the respective dead contacts, thereby iii. 
cuding the latter in the circuit terminated 
by the live contacts, with the eifect practi 
cally of avoiding increase in the dead space 
to be traversed by the brushes. 
The described construction of my in 

proved switch aiso renders it very compact 
and adapts it to be readily attached to and 

; re; eved from the switchboard-panel. Where 
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to engage opposite contacts. 
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sistance. 
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larger or smaller than ten, the dimensions of 
the blocks for accommodating tie different 
number of contacts may be greater or snaller 
accordingly. 

t SE noted, as a particularly desirable 
feature of my improvement, that the con 
tacts on each block-face are separated each 
from the other by dead spaces and that the 
contact-arms of each brush spread resiliently 

Thus when a 
brush is turned it entirely clears the contacts 
it is caused to leave by the turning and passes 
through the dead space to the next pair of 
contacts without encountering frictional re 

The brush in engaging a pair of 
contacts is frictionally held by them to retain 
the brush positively and indicate to the sense 
of feeling of the operator when contact is 
made. 
What claim as new, and desire to secure 

by Letters Patent, is 
1. In a multiple voltmeter-switch, the com 

bination of blocks provided on correspond 
ing faces with series of contacts, with a bind 
ing-post, for connection with a voltmeter, on 
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each said block connected with the coitacts 
thereon, blocks alternating with and spaced 
apart from said first-named blocks and pro 
vided on corresponding faces with series of 
circuit - terminal contacts connected with 
binding-posts, and a rotary shaft, carrying 
brushes in the spaces between successive 
blocks, for the purpose set forth. . 

2. In a multiple voltmeter-switch, the com 
bination of blocks provided on correspond 
ing faces with series of contacts, with a bind 
ing-post, for connection with a volimeter, on 
each said block connected with the contacts 
thereon, blocks alternating with and spaced 
apart from said first-named blocks and pro 
vided on corresponding faces with series of 
circuit terminal contacts connected with 
binding-posts, a fotary shaft carrying brushes 
in the spaces between successive blocks, a 
dial having an index-finger, and means for 
turning said finger and shaft, for the purpose 
set forth. 

3. In a multiple voltmeter-switch having 
ircular series of circuit-termina and volt 
meter-terminal contacts, respectively, on the 
opposing faces of blocks, the combination 
with said blocks of a rotary brush-carrying 
shaft to engage the contacts between sai 
opposing faces, an operating-shaft and means 
for speeding the movement of the brush 
shaft relative to that of the operating-shaft 
by turning the latter, comprising a gear con 
nection between said shafts producing a 
greater extent of movement of the brushes 
By a relatively lesser extent of turning the 
operating-shaft, for the purpose set forth. 

4. In a multiple voltmeter-switch having 
circular series of circuit-terminal and volt 

faces with series of 

the number of circuits to be controlled is meter-terminal contacts respectively on the 
opposing faces of successive blocks, the con 
bination with said blocks of a rotary shaft 
carrying brushes to engage the contacts be 
tween said opposing faces, a dial, an operat 
ing-shaft, an index-finger actuated by the 
operating-shaft, and means for speeding the 
movement of the brush-shaft relative to that 
of the operating-shaft by turning the latter, 
comprising a gear connection between said 
shafts producing a greater extent of move 
ment of the brushes by a relatively lesser ex 
tent of turning the operating-shaft, for the 
purpose set forth. 

5. In a multiple voltmeter-switch, the com 
bination of series of circuit - terminal and 
voltmeter - terminal contacts, a movable 
brush device for connecting opposite said con 
tacts, and means for connecting at will a 
dead-circuit-terminal contact with a live one, 
for the purpose set forth. 
6. In a multiple voltmeter-switch, the com 

bination of blocks provided on corresponding 
contacts, with a bind 

ing-post, for connection with a voltmeter, on 
each said block connected with the contacts 
thereon, blocks alternating with and spaced 
apart from said first named blocks and pro 
vided on corresponding faces with series of 
circuit - terminal contacts connected with 
binding-posts and with means for connecting 
different said contacts on their respective 
supporting-blocks, and a rotary shaft carry 
ing brushes in the spaces between successive 
blocks, for the purpose set forth. 

7. In a mulitple voltmeter-switch, the com 
bination of blocks provided on corresponding 
faces with series of contacts, with a binding. 
post, for connection with a voltmeter, on 

To 
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each said block connected with the contacts 
thereop, blocks alternating with and spaced 
apart from said first named blocks and pro 
vided on corresponding faces with series of 
circuit - terminal contacts connected with 
binding posts and with metal rings through 
the medium of which to connect together 
contacts on each face, and a rotary shaft car 
E, brushes in the spaces between succes 
sive blocks, for the purpose set forth. 

8. A multiple voltmeter-switch, compris 
ing, in combination with a frame, blocks pro 
vided on corresponding faces with circular se 
ries of contacts, with a binding-post, ror con 
nection with a voltmeter, on each said block 
connected with the contacts thereon, blocks 
alternating with and spaced apart from said 
first-named blocks and provided on corre 
sponding faces with series of circuit-terminal 
contacts connected with binding-posts, plates 
between which said blocks are confined, a 
rotary shaft carrying brushes in the spaces between successive blocks and a pinion, a ro 
tary operating-shaft carrying a gear-wheel 
meshing with said pinion and passing through 
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aia (peii!g in the panel, a threader: sieeve loadie &nd supported on said operating 
edits fro: , ; }rward, piate about the - - shafi, for the purpose set forth. are -Nisii, i.hr) is sai -sa en y - erating-silsit, through said panel pig, GEORGE N EASTMAN. 
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ines:ded sleeve engaging said threaded seeye 
5 at the front side of the panel to class t 
switch thereoa, a diai at the front side of a 3a presence of 

c. i. LAN BEs, panel, and an is dex-finger provides sigh 9. A. J. Hoai RN. 

  


