
S. P. HULL. 
CIRCUIT CONTROLLER, 

APPLICATION FILED JULY 25, 1912. 

1,047,415. Patented Dec. 17, 1912. 
2. SHEETS-SHEET l, 

2. 

INVENTOR 
1%ll-e / 64-e-6- 1/6racAra - 

cuA-C-va. do?e face *-ry%/6%. 
WITNESSES 

  



S. P. HUL, 
CIRCUIT CONTROLLER, 

APPLICATION FILED JULY 25, 1912, 
1,047,415. Patented Dec. 17, 1912. 

2 shBETS-SHEET 2. 

INVENTOR WITNESSES 

  

  

  

  

  

  

  

  



5 

UNITED STATES PATENT OFFICE. 
SARUE, F. HULL, of YoniKERS, NEW YORK. 

CIRCUIT-CONTROLLER. 

047,415. 

To all phon it may concern: 
Beit known that I, SAM UEL P. HuLL, a 

citizen of the United States, residing at 
Yonkers, in the county of Westchester and 
State of New York, have invented certain 
new and useful Improvements in Circuits 
Controllers, of which the following is a 
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and signals. 

specification, reference being had therein to the acgoinpanying drawings, forming part 
thereof. , : , , . . . . . 

My invention relates generally to electric 
Circuit controllers and relates particularly 
it circuit coatrollers for use is connection 
with the tapet bars of interlocking machines 
enployed for controlling railway switches 
One of the prime objects of my invention 

is compactness of construction while com 
plying with standard requirements, enabling 
a large number of circuits to be controlled. 
by each tappet bar. 
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Another important object of my invention 
is to permit a wide variety in the circuits 
controlled. 
Other more general objects of my inven 

tion are inexpensiveness of manufacture, 
effectiveness of operation, non-liability of 

of construction, 
economy of time and labor in installing and 
in effecting adjustments, and interchange-. 
derangement, simplicity 

ability of a large number of parts of the 
device. . . . . . . . 
Other more particular objects and ad 

vantages of my invention will hereinafter 
appear. 
My invention includes relatively movable 

contact members arranged in staggered or 
offset relation so that their paths of move 
ment may overlap in the general direction of 

40. . . their circuit-controlling movement. 
My invention also includes means pro 

viding for adjustment of the contact mem: 
bers to all desired positions along. Support 

sing bars, at least one of which is longitudi 
45 

50 

nally shiftable to 
ling operation. . . . 
My invention also includes details of con 

struction and combinations of parts, as will 
appear from the following description. 

effect the circuit-control 

I shall now describe the circuit controller st a 
extreme compactness and flexibility as to embodying my invention illustrated in the 

accompanying drawings and shall there 
after point dit my invention in claims. 

Figure 1 is a side elevation, with parts 
broken away, and the framework in vertical 
section, pf an interlocking machine, and shows 

r Specification of letters Patent. 

Application filed July 25, 1912. Serial No. 711,442. 
Patented Dec. 17, 1912. 

inside elevation one of my improved cir 
cuit controllers mounted on the framework 
aid operatively connected to the tappet bar 
of the interlocking machine. Fig.2 is a 
front elevation of the machine illustrated 
in Fig.1 as seen from the right, and 
shows three levers of the machine, and 
shows front elevations of three of my im 
proved circuit controllers connected to the 
tappet ba's corresponding to the respective 6 
leygrs. Fig. 3 is an enlarged side elevation, 
With parts in section and parts omitted, of my 
improved circuit controller, looking toward 
the side which is in rear in Fig. 1. Fig. 4 is a 
front elevation as seen from the left in Fig. 
3. Fig. 5 is a transverse section on planes 
indicated by line 5-5 of Fig. 4, as viewed 

Fig. 6 is a transverse section from below. 
of one of the clamps for adjustably holding 
the contact springs in place on the support 
ing bars. Fig. 7 is an elevation of the same 
as viewed from the right in Fig. 6 with the 
hook end of the clamp bolt omitted. Fig. 
8 is an inverted plan as viewed from below 
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in Figs. 6 and 7 with the hook bolt omitted. , 
Fig. 9 is a transverse section illustrating a 
modified form of clamp for holding the con 
tact springs on the bars. 
While in the accompanying drawings. I 

have illustrated my improved circuit con 
troller as embodied for use with an inter 
locking machine of a well known and 
largely used type, it is to be understood that 
my invention is in no sense restricted to use 90 
with this particular style. Or type of inter 
locking machine, but could be employed 
with advantage with many other types of 
interlocking machines. Furthermore, while 
the circuit controller of my invention is 
particularly intended and especially con 
structed for use with illiterlocking switch 
and signal controlling machines in the rail 
way traffic-controlling art, it is to be under 
stood that the use of my improved circuit 
controller, particularly as to the broader in 
ventive ideas embodied therein, is not nec 
essarily restricted to staci art. When thc 
circuit, controller of my invention is em 
bodied in an interlocking machine, as illus 
trated in Figs. I and 2 of the drawings, its 

circuit combinations are peculiarly, advan 
tageous. . . . . . . . . 
Although interlocking machines are well 

known in the art, a brief description of the 
one illustrated in the drawings, and with 
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which my improved circuit, controllier is Venic: 
. shown as operatively connected, may maie 

rially assist to a clear understanding of the 
invention. In railway traffic-controlling 

is operations it is of great advantage to be 
able to control a large number of circuits 
and also to be able to effect a maximum of 
variations in the arrangements of the vari 
ous circuits, and in the case of interlocking 
machines the problem is rendered more 
difficult by reason of, the fact, that the avail 
able space for the' circuit controllers is 
limited, particularly in a lateral direction, 
for the reason that the switch and signal. 

5 controlling evers such as 1, 2 and 3 (Figs. 
1 and 2) are arranged in banks as closely 
together as possible. , 
The levers 1, 2 and 3 are shown as pro 

vided with cross-ba's or bell-crank 
26 for operating switches and signals, id 

1 the operation of a switch being ind 
by the rod 5 connected to the air. 4 
the operation of a signal being indicated 
by the wires 6 connected to the ends of sch. 

is arm. The interlocking between the key 
1, 2, 3, etc., is controited as is congraon in 
interlocking machines, y th 
7, actuated by latch rods 83rd hand grips 
9 (Fig.1). 

86. In the particular interlocking machine 
illustrated in, the drawings, the usual arcu 
site slotted rockers 10 are pivoted on the 
frame of the machine and are pivotally con 
nected near their forward ends by means 

35 of rocker links 11, to the upper ends of ver 
...tically "arranged tappet bars 12, and the 

ever latches have pins engaging in the 
slots of the rockers 10. The arrangement 
is such that the tappet bar 12 will be moved 

4 downward a certain distande by the raising 
of the latch 7 to unlock the lever, wii re 
main stationary at a middle position during 
the movement of the lever, and will receive 
a further downward movement when the 

45 latch 7 descends to lock the lever in the re 
verse position. The tappet bars 12 nech: ini 
cally, control, the interlocking between the 
several levers, the first movement of a tap 
pet bar effecting the lockings of all leyers 

50 which should not be moved and the final 
movement of the tappet bar effecting the 
unlocking of all levers which may then be 
moved. . . . . . . 

... In addition 
55 ling of the 1 a lar ... chanically control switches and signals, the 

demands of service require also the electri 

to the mechanical interlock 

cal control of Switches and signals, and for. 
this purpose electrical circuit, controllers 

to are employed and are operated from the 
tappet bars of the interlocking inachines, 
The construction and operation of the cir 

cuit controller of my invention will now 
be particularly described. . . . . . . . 

35 in the particular embodiment of jay 

of the levers which directly and me. 

Inaferial, Silch as wood, 

if the interloc. 

by the ever atches { 

3:2 wings, Enov 
Younied or a 

shifts bie fat, operating bar 
i8, and st3tionary contact members are 
nounted on similar stationary bars, 4, 
all of the bai's being of Stitable insulaging 

The stationary bars 
14 are shown as arraged parallel to the 
shifiable bar 13 at each side and in rear 

- thereof. The stationary bars 14 may form 
a part of the frame of the unitary device 
and are shown as firmly secuted at their 
ends by means of screws to end supports 15, 
The end supports 5. 3...e. bifurcated at the 
front to form, guide-ways for the shiftable sa bar 13, which is siidably held is piaca in the 

; 5. 

forks of these Supports by nears of trans yerse retaining pins 18. The end supports 
i5 project backwari from the stationary 
side bar's 4; and provide means for support 
ing the circuit, controllier on the framework 

t 

g Si). 

85 

achine and may be con 
a the opposite edges of a 
the gallows frame (Figs. 

... ii. . . . . . . . 90 
i.e. giidable bar 3 carries a series of elec 

3rical contact rembers 18 forming electri 
aily conductive bridges. The movable con 

Yeniertly sectire 
°ross timber : 

tact members or bridges 18 may be formed 

Y -- "Y''' - 3 3: six:ii: ; 3ozsi, 

of strips of sheet metal extending trans 
versely of the longitudinally movable bar 
13, and are shown as provided with rear 
Wardly turned contact-making end portions 
which. are somewhat wider than the middle 
or transverse portions of these members and 
are turned slightly in a lateral direction to 
provide sloping contact shoulder's. The con 
tact, strips or b{ridges 18 may all be of like 
for Of construction, as shown, but in any 
case are so arranged along the carrying bar 
i3 that their rearwardly extending contact 
inaking eid portions occupy relatively offset 
positions or are in staggered relation, there 
by forming a piurality of sets of movable 
contact members having their contact-mak 
ing portions innoyable ii spaced parallel, 
plaines, is tie drawi: gs, only two such 
movable contact, mei 

95 
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is are show in one 
such contact member for each of two sets, 
but it is, to be understood that each of the 
contact members 8 illustrated could be re 
peated along the bar i3, it being, in fact, 
the intention to employ more or fewer of 
the bridges or inovable contact members 18 
in each set according to the particular re- 120 
quirements of the installation. By leason 
of their offset or staggered arrangement, the 

is 

contact, inenbers 18 may be placed cioser to 
gethe." On the bar 13 than otherwise, and this 
is likewise true of the stationary contact, 
imbers mounted on the stationary bars i4. 
The stationary contact anara hers are shown. 

as forwardly projecting flat springs 19 and 
30. splings i3 and 20 may all 

auction, excepting that 30 

25 

  

  



0. 

5 

20 

1,047,415 

one direction and the contact springs 20 are 
bent laterally in the other direction, so that 
their forward contact-making end portions 
Will be disposed in offset or staggered rela 
tion, as shown in they drawings, and corre 
sponding to the staggered contact-making 
end portions of the contact bridges 18. The 
contact springs 19 and 20 are shown as ar. 
ranged in two sets, the staggered contact 
making portions of which are arranged in 
parallel planes in the paths of correspond 
ing contact-making portions of the movable 
contact members i8. The contact members 
19 and 20 have greater width in their con 
tact-making endportions to thereby permit 
the required overlapping engagement of the 
correspondingly widened portions of the 
movable contact members 18 with the lim 
ited amount. of movement available.in an in 
terlocking machine, while also permitting . 
the several contact members to be arranged 
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closely together in series along the Support 
ing bars 13 and 14. . . . . . . . . . . . . . . . 
The means provided for holding the elec 

tric contact members 18, 19 and 20 on the 
bars 13 and 14 are so constructed as to per 

18 and the contact springs 19 and 20, to all 
intermediate positions along the respective. A- " .. e. 

: operation the spiral teeth of the block 29 
engage in the inclined teethon, the strip 28 

bars 13 and I4. Such supporting and ad justing means comprise clamps, which may 
be of like or uniform construction through 
out, for adjustably securing the movable. 
conductive bridges 18 on the shiftable oper 
ating bar 13 and for in like-manner securing 
the stationary contact springs 19 and 20 on 
the stationary bars 14. 
The contact member holding clamp in 

the contact springs 19 are bent iaterally in Circuit wires could in like manner be con 
nected to the contact strips 18, should occa 
sion arise, which, however, will probably be 
seldom. All of the clamp bolts 22 are pre 
vided with usual lock nuts or jam nuis 2. o The clamping means above described per 
mit the aditistinent of the contact memises 
15, 19 and 20 to any positions along the bias 
i3 and 14 and will firmly hold such contact. 

abers at such positions. Eiowever, to 

and the adjacent faces of the supporting 
fifther assure the rigidity and permaidacy. 
of the contact members, the carrier bioeks 2i; 
bars 18 and 14 are provided with interengag. 
ing gripping means for positively position 
ing the carrier blocks. 21 and the contact. 3. 
meinbei's carried thereby. The forward face. 
of each bar 13 and 4 is provided with 
slightly inclined transverse teeth, and to 
assure the durability of these teeth they are 35 shown as formed on the exposed face of a strip 28 of tough insulating material, such as 
fiber), countersunk into the front face of the 
bar. In its rear face adjacent to the bar, 
the clamp block 21 is provided with a recess, 

- in which is held a cylindrical spirally 
mit the adjustment of such electric contact toothed plug 29. The toothed plug 29 may 
members, including the conductive. bridges. 1 - - 

screw-threads on a cylindrical rod, which 
be conveniently formed by simply cutting 
may then be cut into suitable lengths. In 

to positively anchor the carrier block 21 in, 
position on the bar. Extremely, accurate 

cludes two principal parts, a carrier block 
or socket piece 21, which hooks over the 
front of the bar, and a hook-shaped clamp. 
bolt 22, which hooks over the rear of the 
bar and passes forward through, the carrier 
block 21 and through the contact member 
(18, 19 or 20, as the case may be) and serves 
the purpose of both clamping the carrier . 
block 21 to the bar and securing the con 
tact member to the carrier block. The front. 
face of the carrier block 21 has therein a 
shallow transverse groove forming low 
ridges at the sides of the groove and the 
contact member fits closely in this groove 
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flush with the tops of the ridges, thereby 
effectually preventing any angular shifting 
of the contact member. On the carrier block. 
All of the hook bolts 22 are provided with 
retaining nuts 23. The hook bolts or clamp 
bolts 22 also serve as binding posts and such 
bolts for the stationary bars 14 are shown as 

65 

provided with washer's 24 and wire-clamp 
ing nuts 25 for caraping in place. circuit 
wires 26, one circuit, wire 26 being shown as 

28 may be omitted and the teeth formed di 
rectly on the bar, and in this case preferably 

adjustments may be effected by rotating the 
block 29, while the bolt 22 is loose, of course, such bolt being afterward tightened. . . 

If desired the countersunk toothed strip 

the bar should be of some firm material, 
such as the fiber of which the strips 28 are , , 
composed. When the supporting bars, 13 
and 14 are of wood, as hereinbefore men 
tioned, the toothed strips 28 may be omitted 

indurated fiber (commonly known as “red.” 
90 
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and the corresponding face of the bars 18 
and 14 may be entirely smooth and unpro 
vided with teeth. In this latter case, the 
teeth of the toothed plugs 29, by reason of '5 
the pressure of the clamp bolts 22, will cut 
into the wood and form therein notches with: : 
intervening teeth. 
teeth have been formed by use, a slight ad 
justment less than the distance between the 
teeth of the plug 29 may be effected by ro 
tating the plug 29, as hereinbefore described 
in reference to the toothed strip 28. 

and the clamps and the firm clamping effect 

In this case, where such 
120. 

... While the toothed engagement of the bars 
s25. 

ed by the camp bolts, having thereon a plu: ; 
rality of nuts, would appear to be sufficient: 
assurance of the perhanency of position of , 
the contact members on the bal's, yet in the 

- s - 3. connected to each contact spring 19 and 20. ailway traflie-controlling art, including in: 30 

  



terlocking, every possible safeguard and pre 
caution is and should be employed. There 
fore to obviate even 
possibility of electric 

of the clamps, electrically insulative spacing 
blocks 30 are provided. These spacing 

16 
as shown, of substantially s-shape, having a 

'ed middle 'securing portion and en 
arged, projecting end portions or heads. 

& the reduced middle portions of the spacing 
blocks 30 are received in notches extending 
parallel with the supporting bar in the front 
faces of the carrier blocks 21, the spacing 
blocks lying beneath the contact members 

- 20 and being held in place thereby. The pro 
jecting heads of the spacing blocks nor 
inally are not in contact with one another, 
hit are substantially spaced, as appears in 
the drawings, and would not come in con 
tact except under the extreme or tunusual 
conditions above mentioned. 

In the modified construction of contact 
member attaching means illustrated in Fig. 
8, a slightly modified carrier block 31 and 
stipporting bar 32 are employed in which 
the toothed strip 28, the toothed gripping 

25 

plug 29 and the emergency spacing blocks 
30 are omitted, and in lieuthereof the car 
rier block 31, in addition to being clamped 

35; 
displacement or slippage along the bar 32 
by means of a wood screw 33 which passes 
through the forward portion of the carrier 
block 31 and enters the front of the bar 32, 

40, w. 
its head countersunk beneath the seat for the 
corresponding contact member by which such screw is covered, and locked in place.j 
The modified construction of Fig. 9 may be 

45 

stalled, cessary for a long period. 
59.en invention with an interlocking machine, 

as illustrated in Figs. Land. 2 of the draw: 
shiftable operating bar:13 is connected with 
the lower end of a tappet bar 12 by means 
of a link 34 pivoted at its lower end to the 
operating bar 13 and pivoted at its upper 
end on a stud 35 projecting from the lower 
crid of the tappet bar 12. . . . . . . 

so As hereinbefore explained, 

an extremely remote, 
contact between ad. 

5 Jacent of neighboring contact members or 
of the carrier blocks 21, therefor on the same bar, which might occur through loosening 

blocks may be of any suitable insulating 
material, such as, hard ruikser, and may be, 

in place by a hook bolt 22, is assured against 

l,047,415 

occurring when a lever of the machine is un 
locked and the other when it is again locked, ... the tappet bar emaining stationary during. . . 
the time that t e lever is being moved. In the interlocking art, a standard requirement to. 

which may be of wood, the screw 33 having 

employed in many cases in which, after the . 
circuit controller is initially set up grin-. 

no changes or adjustments are likely. 
ising the circuit controller of my pres: 

The arrangement shown provides for four 
circuits through the circuit controller, two 

spacing or distance between them of...at 
least three-eighths of an inch. The circuit 

is that electrically conductive parts, such as 
the carrier blocks 21 and the contact mem 
bers carried therebyshall have a minimum 

. . s. - 75 

controller of my invention illustrated in the drawings is designed and proportioned to 
operate under the above described standard. 
conditions as to extent of movement com 
municated to the operating bar 13 from the 80 
tappet bar 12, and also as to the required 
minimum spacing of the electrically conduc 
tive parts of the device. 
As illustrated in the drawings, all of the 

shiftable operating bars 13 are shown in 85 
their upper positions, corresponding to the . . . 
normal positions of the interlocking levers 
1, 2, 3, etc. Also throughout the drawings, 
including the three circuit controllers illus 
trated in Fig. 2, a similar arrangement of 90 
contact members is shown, for simplicity 
of illustration, but it is to be understood ... 
that a different arrangement and number of 
the contact members could and in practice, 
as occasion might require, would be em- 95. 
ployed. In fact, as hereinbefore stated, one 
of the objects aceomplished by my invention 
is the great number of combinative arrange 
ments of circuits that can be effected by. 
means of this construction, which is very 100 
compact in all its dimensions and permits a 
great many circuits:to be opened and closed. 
Also each installation and each lever of the 
interlocking machine calls for a peculiar ar 
rangement of circuit opening and closing 105 
devices, and the construction permits the 
widest variation of these operations, by ad 
justment of the contact members on the 
shiftable and stationary bars. . . . . . . 
In the particular arrangement illustrated il.0 

in the drawings, the shiftable operating bar 
13 carries two movable contact members 18 
arranged in offset or staggered relation 
laterally, and each stationary supporting 
bar 14 carries four contact. Springs, two. 115 
outer springs 19 and two inner springs 20, 

ings, the upper end of the longitudinally the Springs 19, and 20, beinga anged in staggered relation laterally of the device. . 
20 

of which are closed in one extreme position: 
of the shiftable operating bar 12, and the 
other two of which will be closed...in the 

- - - - - - the tappet bar 
12 has two moyements in the same direction. 
for each moverinent of the lever of the inter 

other extreme position of the operating bar, 
all of the circuits being open when the 12 : 125 
operating bar is in its intermediate posi 

locking machine. In the machine illustrated tion. In the position of the parts illustrated : and as is common, the full extent of tappet in the drawings, the uppermost bridging . 
bar movement is one and one-eighth inches' movable contact member 18 is in contact 
divided into two equal impulses, one impulse.' with the uppermost outer contact spring 19. 

130 

  



lo 
between these contact springs. In the inter 
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at the left and with the uppermost inner 
contact spring 20 at the right, completing 
the circuit between these contact springs. 
The next and lower movable bridging con 
tart member 18 is arranged on the shiftable 
operating bar 13 in lateral offset relation 
to the uppet movable contact member and is 
in contact at the left with an inner contact 
spring 20 and at the right with an outer 
contact spring 19, completing the circuit 

mediate position of the operating bar 13, 
all of the circuits shown will be open, the 
upper bridging contact member 18 then 

5 coming opposite the first inner stationary 
contact spring 20 at the left and opposite 
the corresponding outer contact spring 19 
at the right in spaced relation thereto be 

20 

25 

30 

cause of the offsetting or staggered arrange 
ment of all of the contact members. The 
second movable contact member 8 will 
come opposite to the Second outer stationary 
contact spring 19 at the left and opposite 
the second inner stationary contact spring 
20 at the right in spaced relation to both 
of these contact springs. In the lower posi 
tion of the shiftable operating bar 13, the 
upper movable contact member 18 will make 
contact with the second outer stationary 
contact spring 19 at the left and with the 
second inner stationary contact spring 20 

40 
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at the right, completing the circuit through 
these contact springs. The other or second 
movable contact member 18 will make con 
tact with the second stationary contact 
spring 20 at the left and with the second 
stationary contact spring 19 at the right, 
completing the circuit through these contact 
springs. In the position of the parts shown 
in the drawings, the two upper circuits are 
closed and the two lower circuits are open; 
in the lower position of the operating bar 
13, the two upper circuits will be open and 
the two lower, circuits closed. 

It is to be understood that additional 
movable and stationary contact members 
may be attached to the respective shift able 
and stationary bars. 13 and 14, as is indi 
cated in the drawings by the vacant spaces 
on the lower portions of the contact-member 
supporting bars 13 and 14; also that the 
combinative arrangements of the contact 
members shown or of additional contact 
members may be widely varied from the ar 
rangement shown in the drawings, accord 
ing to the results to be obtained. For ex ample, the arrangement could be such that 
a movable contact member 18 will remain ill 
contact throughout its movement with a 
stationary contact spring 19 or 20 at One 
side of the device and will shift the circuit 
connection of this contact spring from one 
to another of the stationary contact Springs 
19 or 20 at the other side of the device. 

s 
r:ligeinents of circuit control will readily 
occur to those skilled in the art, as the exi 
gencies of the case may demand. 

it is obvious that, various modifications 
Inay be made in the constructions shown in ro 
the drawings and above particularly de 
Scribed within the principle and scope of 
my invention. 

claim: 
1. An electric circuit controller compris- 75 

ing a longitudinally shiftable operating bar, 
a plurality of contact members carried by 
the longitudinally shiftable operating bar. 
and arranged in sets so that the contact 
making portions of the contact members of so 
different sets move in different planes, and 
a plurality of stationary electric contact 
members arranged in sets corresponding to 
the sets of movable contact members and 
having contact-making portions in different 85 
planes in the paths of the contact-making 
portions of the movable contact members of 
corresponding Sets. . . . . . 

2. An electric circuit controller compris 
ing a longitudinally shiftable operating bar, 90 
a plurality of electric contact members ar 
ranged in two groups alongside of the lon 
gitudinally shiftable operating bar, each 
said group having contact members belong 
ing to a plurality of sets of such contact 95 
members having contact-making portions 
arranged in offset relation, and a plurality 
of electrically conductive bridges carried by 
the longitudinally shiftable operating bar 
for bridging the spaces between the two 100 
groups of electric contact members and ar 
ranged in sets having contact-making por 
tions in offset relation corresponding to and 
coöperative with the correspondingly offset 
contact-making portions of the electric con- 105 
tact members of corresponding sets of such 
electric contact members. . . . . . . . 

3. An electric circuit controller compris 
ing a longitudinally shiftable operating bar, 
two stationary bars alongside of and sub- 110 
stantially parallel with the longitudinally 
shift able operating bar, a series of electric 
contact members arranged along and mount 
ed Ön each stationary bar, and a series of 
electrically conductive bridges 
along and mounted on the longitudinally 
shiftable operating bar for electrically con 
necting electric contact membel's on One of 
the stationary bars with electric, contact 

arranged 115 

members on the other stationary bar, the 120 
electric contact members and the electrically 
conductive bridges being arranged in a plu 
rality of corresponding sets with the con 
tact-making portions of each set of the elec 
tric contact members arranged in the paths 1. 
of the contact-making portions of the cor 
responding set of electrically conductive 
bridges and out of the paths of the contact 
making portions of the electrically conduc 
: --- - - - - 65 Many other useful combinations and ar- itive bridges of non-corresponding Sets. 

25 

30 
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15 

20 

25 shiftable operating bar for electrically con 
necting electric contact members on one of: 

.6 

4. An electric circuit controller compris 
ing a longitudinally shiftable operating bar, 
two stationary bars alongside of and sub 
stantially parallel with the longitudinally 
shiftable operating bar, a series of electric 
contact members arranged along and mount 
ed on each stationary bar, a series of elec trically conductive bridges arranged along 
and mounted on the longitudinally shiftable operating bar for electrically connecting 
electric contact members on one of the sta 
tionary, bars with electric contact members on the other stationary bar, the electrically 
conductive bridges and the electric contact members being adjustable to all positions 
along the respective bars. . . . 

5. An electric circuit controller compris 
ing a longitudinally shiftable operating bar, 
two stationary bars alongside of and sub 
stantially parallel with the longitudinally 
shiftable operating bar, a series of electric 
contact members arranged along and mount 
ed on each stationary bar, and a series of 
electrically conductive bridges arranged 
along and mounted on the longitudinally 

the stationary bars with electric contact 
members on the other stationary bar, the 

30 electric contact members and the electrically 
conductive bridges being arranged in a plu 
rality of corresponding sets with the con 
act-making portions of each set of the elec 

35 
tric contact members arranged in the paths 
of the contact-making portions of the cor 
responding set of electrically conductive 
bridges and out of the paths of the contact- th between the clamps so as to prevent the pos making portions of the electrically conduc 
tive bridges of non-corresponding sets, the 

40 electrically conductive bridges and the elec 
tric contact members being adjustable to all 

45 

positions along the respective bars. 
6. An electric circuit controller compris 

bination, a bar 

1,047,415 

such bridge having two contact-making por 
tions, one such contact-making portion for 
each stationary bar, the bridges having their 

mounted on each stationary bar and ar-... ranged on each bar with contact-making 
portions in staggered relation, along the par, 
and a series of electrically conductive 

- bridges arranged along and mounted on the 
longitudinally shiftable operating bar, each 

50 

55 

contact-making portions for each stationary 
bar arranged in-staggered relation along the 
longitudinally shiftable operating bar, cor 
responding to the similar staggered arrange 

60 

ment of the contact-making portions of the 
electric contact terminals of the stationary 
bars. . . . 

7. In an electric circuit controller, in com 
provided along, one of its 

sides with teeth inclined transversely of the 
bar, an electric contact member, a clamp for 
holding and positioning the contact member 
on the bar and provided with a plug-receiv 
ing recess adjacent to the toothed side of the bar, and a cylindrical spirally-toothed 
plug held in the recess of the clamp so that 
its spiral teeth project into engagement with 
the inclined teeth on the bar, whereby rota 
tion of the plug will effect an accurate po 
sitioning of the clamp longitudinally of the 
bar. . 

8. In an electric circuit controller, in com 
bination, a bar, a plurality of electrically. 
conductive contact members, a plurality of 

| clamps adjustable along the bar for holding 
and spacing the contact members, and elec 
trically insulative spacing blocks carried by 
the clamps and having portions projecting 

sibility of an electrical connection being 
formed between adjacent clamps or-contact 
members. In testimony, whereof I have affixed my 

- signature in presence of two witnesses. 
ing a longitudinally shiftable operating bar, - 
two stationary bars alongside of and sub 
stantially parallel with the longitudinally 
shiftable operating-bar, a series of electric 
contact terminals arranged along and 

SAMUEL P. H. J .L. 

Witnesses: f : . 
HENRY D. WILLIAMs, 
BERNARD CowEN. 
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