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UNITED STATES PATENT OFFICE,

-SAMUEL P. HULL, OF YONRKERS, NEW YGE

LIRCUIT CQNTROLLER

1,047,415,

To all whom it may concern:
Be it known that I, Sauosr P. Huwy, a
citizen . of the . Ummd States, residing at

Yonkers, in the county of' Westchester and

State of New York, have-invenfed certain

_new “and usefui Impv ovements in Circuit-
Controllers,. of which the  following is a

a0
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specxﬁcatlon, reference bemb had therein to

the: a.ccompanymg dmwmg@ formmg pfut
‘thereof.

My invention relates genemﬁy to eleetric

circuit controllers and relate es pntlculaﬂy

te circuit controllers for uge in connection
with the tappet bars of inter ocking machines
employed for controlling railway switches

-and signals.

‘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 mventlon
is to6 permit a wide variety in the circuits
controlled.

Other ‘more general objects. of my inven-.

tion are -inexpensiveness of ‘manufacture,

offectiveness. of  operation, non-liability of
simplicity of construction,
economy of time and labor in installing and
in effecting adjustments, and 1nterchange—

derangement,

ability of a large numbel of parts of the
device. -

Other more pdltlcuhr objects ; and ad-
vantages of .my 1nvent10n will. heremaftezt

appear.

My invention mcludes lelatlvely movable
.contact members arranged In staggered or.

offset relation so that their paths of move-

‘ment may overlap in the general direstion of

their circuit-controlling movement. ;
My invention also Tncludes means - pro-
viding for adjustment of the contact mem:

bers to all desired positions along. support-:

. ing bars, at least one of ‘rhich is longitudi-
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nally shiftable to effect the circuit- contlol—
ling operatlon ’

My invention also’ 1ndudes detaﬂs of con-
struction and combinations of parts, as will
‘appear from the following description.

1 shall now describe the circuit controller |
‘extreme compactness and flexibility as to

embodylno my invention illustrated in the
accompanying drawings and shall there-

after point GU my 1ment10n in claims.

Figure 1 is a side elevation, with parts
broken away, and the framesv orkk in vertical

. sectlon ,of an interlocking machi ine, and shows
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in side elevation one. oi my improved “cir-:

cuit controllers mounted on the framework -

‘and operatively ponnected to the tappet bar

of the interlocking machine. Fig. 2.is a

,front elevation- of the machine illustrated K

50

in" Fig. 1 as seen from the right, and -

shows three levers of ‘the machme, and.

shows front €elevations of three of my im-

proved circuit controllers connected -to the

'Ytappet bars  corresponding to the respective
TFig. 3is an enlarged side elevation, -

lever,
with parts 1n section and parts omitted, of my
improved cn‘cult controller, looking toward
the side which is'in rear in i ig. 1. Fig.4isd
front elevation as seen from the left in: Fi ig.
3. Fig. 5 is a transverse section on planes

indicated by line 5—5 of Fig. 4, as viewed
Fig. 6 is a tlansverse section -

from below.
of one of the clamps for adjustably holding
the contact springs in place on.the bupport-
ing bars.
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

Fig. 7 1s an elevation of the same-
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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 hOldan' the con-
tact springs on the bars.

- While in the accompanying drawings 1
have illustrated my  improved circuit con-
troller as embodied for use with an inter-

- jlecking ‘machine of a well known and

laroely 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

f\dvantaoe with many other types of
. Furthermore, while

with
1ntellock1nof machmes

the cucult controller of my 1nvent10n is’
particularly intended and especmlly con- -

striucted for use with iiter locking switch
and signal controlling machines in “the rail-
way traffic- contlolhno art, it is to be under-
stood that the use of my improved circuit
contlollez, particularly as to the broader in-
ventive itleas embodied thelem, is not nec-
essarily restricted to sucii art. When thc
circuit controller of my invention is em-
bodied i in an interlocking mz\.chme, as illus-
trated in Figs. 1 and 2 of the drawings, its

circuit comomatwm are pecuuaﬂy advan~
tageous.

Althongh 1111e110(:knw mﬂc}unes 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 civenit controlier is |

shown as operatively connected, may male-

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

5 operations it is of great advantage to be
" able to control a large number of circuits
‘and also to be able to effect 2 maximum of
‘variations in the arrangements of the vari-
ous cireuits, and in the case of interlocking
.. machines -the . problemn is rendered more
difficult by reason of the fact that the avail-
able space for - the' eircuit controlléers is
limited, particularly in a lateral direction,

for the reason that the switch and signal

15 controlling levers such as 1, 2 and 3 (Higs.
~-1 and 2) are arranged in banks as closely
together as possible. ‘

The levers 1, 2 and 3 are shown as pro-

vidsd with cross-bars or bell-crank
9 Tor operating switches ahd signals, In
1 the operation of a switeh 1

helng indies
by the rod 5 connected to the arm 4 2
the operation of a signal being indica
by the wires 6 connected to the ends-of suc
o5 arm. The interlocking between the:leve
1, 2, 8, etc., is controlled; as is cemrnon
"interlocking machines; by the lever iatches
7, actuated by lateh rods 8.and band grips
9 (Fig. 1).. I

g0 In the particular interlocking -machine
" illustrated in. the drawings, the usual arcuo-
ate slotted rockers 10 are pivoted on the
frame of the machine and are pivotally con-
“nected near their forward ends by mesus
35 of rocker links 11.to the upper ends of ver-
" ticallyarranged tappet. bars 12, and the
lever latches 7. have pins engaging in the
slots of the rockers 10. The arrangement
- is such that the tappet bar 12 will be moved
" 40 downward a cértain distanée by the raising
" of the latch 7. to unlock the lever, will re-
main stationary at a middle position during
the movement of the lever, and will receive
a further downward moveinent when the
45 lateh 7 descends to lock the lever in the re-
“verse position. Tlhe tappet bars 12 mnechani-
cally. control . the interlocking between the
several levers, the first movement of 2 tap-
pet bar effecting. the locking.of all levers
which should . not be moved and the final
movement. of the tappet bar - effecting the
unilocking .of -all levers which may then be
_moved. . R
-~ In-addition to the mechanical interldclk-
55 ing of the.levers which directly and me-.
. chanically control switches and signals; the
demands’ of service require also the electri-
‘cal control of switches and signals, and for.
‘this purpose electrical circuit. controllers
go are employed and are operated from the
" tappet bars of*the interlocking machines.
The constriction and operation of the cir-
cuit  controlier of my invention will now

be particularly descriged. Lol
' ‘In the pariicular embodiment of my
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all of the bars being
- material, siich as wood

and ‘
ends by means of screws to end-supports/15,
bifurcated at the

“forks of these supports by m

‘movable contact mei

- contact members

T o
OErS

Iy shiftsble flat operating bar
12, and stationmary  contact mermbers  are
mounted on  similar stationary. bars- 14,
of suiteble insulating
', The stationary bars
1 parallel to the

5 of the frame of the unitary device
are shown as flemly secured’ at their

18 ore

RR RS

The end supports :
front to form guide-ways for the shiftable

)

B PO
SR

bar 13, which is slidably held in place in'the

ang of trang-
g ping 18, The end supports
ward ivom the stationary
| provide means for support-
rolier on the framework
vine and may be con-

verse ret
15 proj
side bar:
mg the cir

PR
DT BRe

venientls he opposite edges of a
cross timber 17 o liows frame (Iigs.

Y v
s S .
siidable bar 18 carries a series of elec-
sontaet members 18 forming electri-

i

&

eaily conductive bridges: The movable con-
' tact members or bridges 18 may be formed
of strips of sheet metal extending trans-

versely of the longitudinally movable bar
18, 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

L]

provide sloping contact shoulders. The con-

P h1

)

tact strips ov ges 18 may all be of like
form of comstruction, as shown, but in any
case are se arranged along the carrying bar
18 that their rearwardly extending contact-
making end portions occupy velatively offset
positions or are in.staggered relation, there-
by forming a plurality of sets of miovable
contact members having their ¢ontact-mak-

[

ing pertions movable in spaced parallel,
planss,  In the drawingsi.only two such

alers are showi, one
such contact member for dich of two sets,
but it is: to be understood that each of the
contact: members 18 illustrated could be re-

peated along the bar 18, it being, in fact,
the intention to employ more or fewer of

the bridges or movable contact members 18
in each set according to the particular re-
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: 1§ 0L 100
are turned slightly in o lateral direction to -
1

105:
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guiremeénts of the installation. By reason . -

of their offset or staggered arrangement, the
18 may be placed closer to-
gether on the bar 13 than otherwise, and this
is likewise true of the stationary contact

members mounied on the stationary bars 14.

The stationary contact members sre shown.

ng that

125

as forwardly projecting fiat springs 19 and.
%0... The ¢ ¢ springs 19 and 20 may all

130
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" ‘making portions of which are arranged in
-parallel planes in‘the: paths of correspond-

15

20

>

. 1,047,415

-the contact springs 19 are bent iaterally-in
one direction and the contact springs 20 are -
bent laterally in the other direction; so that.
‘their forward contact—mahmg end portions
sed in offset or staggered rela--
tion, as shown in thesdrawings, and corre--
sponding to. the staggered contact-making.
end portions of the contact bridges 18: - The

will be dispo

contact springs 19. and 20 are shown as ar-
ranged in two sets,” the staggered ‘contact-

ing contact-making portions of the movable
contact members 18..
19 and 20 have greater width in their con-

‘tact-making end portions.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, - whilé also” permitting

. the several contact members to be arranged

25
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closely together in series along the support~
Ing bars 13 and 14 . -

‘The means provided for- holdmg the elec--_- bar.
tric contact members 18, 19 and. 20 on the

bars 13 and 14 -are sq. constructed as to.per-

mit the adjustment of such’ electric contsct:

~members, including the conductive. bridges-|: o
‘screw-threads on a ecylindrical rod, which gg

may then be cut into suifable lengths. In
:opelatlon the ‘spiral teeth of the block 29
‘engage in the inclined teeth on.the strip 28

18 and the contact springs 19.and 20, te all

intérmediate . positions -along the respectlvex

bars 13-and 14.  ‘Such supportmg and ad-

justing medns comprise clamps; which may -

be of like.or uniform construction through-

-out;, for, adjustably: securing” the hovable

conductive bridges 18 on the’shiftable oper-

ating bar 18 and. for in- like-manner securing
-the statlonarv contact springs 19 and 20 on |
“the stationary bars 14. *

The contact member holding clamp in-
cludes two pr*nmpfll 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’ 6ver 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 clampmg the .carrier:
‘block- 21 to the bar and securing the. con--
The front

tact member to the carrier block.
face of the carrier biock 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
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 washers 24 and wire-clamyp-
ing nuts 25 for clamping in place- circuit
wires 26, one civcuit wire 26 being shown as

‘vided with nsual Tock nuts or jam nuts 27

“The :contact members

'lng the carrier blocks.

.shown as formed on the exposed face of a ..

the clamp block 21 is provided-with a recess, '
| in' which is held a -cylindrical ~spirally-

' position' on the bar.

_intervening teeth.
teeth have been formed by use, a slight-4d- ;

C_ircuit-ﬁfﬁés ‘could in like manuer be con- -

nected. to the contact strips 18, shonld ccca-

sion arise, which; however, will ‘probably be
seldom. All'of the clamp bclts 22 are pro- : -
. The clamping means above described- per-. o

'm1t ‘the” ad]ubtment of ‘the eontact mémbsrs!: .

18,19 and 90 Lo any positions along the birs
i3 and 14 and will firmly ‘hold such eontie
mbers  at “sueh - positions. - However,- to g

ther assure the. mgldn‘y and permazency: -

-t
L=

“of the contact meinbers, the carrier blocks Pil

and the adjacent faces-of the supporting
bars 18 and 14 are provided with interengag-
grlpplntr means for posxtwei” pbsztmn
21 and the contart
members carried thereby. The forward face -
of each bar 13-and 147is provided with
slightly inclined ‘transverse teeth, and to . -
assure the durability of these teeth they are gg

strip 28 of torigh insulating material, such as

-indurated: fiber (commonly kpown as “red ” -
fiber); countersunk into the front face of the

~In its vear'face adjacent to"the bar, go -

toothed plug 29.  The toothed plug 29 may
be conveniently formed by simply cutting

to positively anchor the carrier block 21.in
Extremely accéurate 300
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 strm

‘28 may be omltted and the teeth formed. di- 105
T ectly ‘on the bar, and in this case meferaolv ‘

the bar should be of some firm material,’
such as the fiber of which the strips 28 aré.,
composed. "When the ‘supporting bars’ L,‘ .
and 14 are ‘'of wood;- as hereinbefore njen: 110’

‘tioned, the toothed stnps 28 may be omitted"

and the corleepondm(r faceé of the bars 18
and 14 may be entirely smooth and’ uripro-
vided with teeth. In this latter case; the
teeth of the toothed plugs 29, by réa on‘of 115
the pressure of-the clamp boltc 22,4% 1H,=cut
into the wood and form therein notched swith:

In this case,svhere such

justment less than the distance between’the: 120
teeth of the plug 29 may be effected: by ro-

tating the plug 29, as hereinbefore described

in reference to the toothed strip 28. ;
 While the toothed engagement of the; bars
and the clamps and the firmy clamping: effect--125
ed by the clamp bolts, having thereon d plu- *
rality of nuts. would appear to be saffielent
assurance of the permanency of ])03111011 of |
the contact members on the bars, yet in the -

conuected to each contact spring 19-and 20. 1 1: ailway {raflic-controlling art, including m- - 130
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occurring when g lever of the machine is un-
aution.is and s » locked and the other when it is again locked, .
- fore, to ebviate even’ an extremely remote.| the tappet bar - emaining:stationary during. ="
possibility of electrical contact between ad:-| the time that t .e lever is being moved. . In-
§ Jacent of neighboring contact. mentbers or:| the interlocking art,’a standard requirement y¢.
61 the carrier blocks 21: therefor on the same | is that electrically conductive parts, such as -
bar, which might occur throngh loosening |'the carrier blocks 21 and ‘the contact mem-
of the clamps, electrically insulative spacing | bers carried thereby, shall have a minimum
blocks 30 are provided. These ~spacing | spacing or distance" between them of- at
16 blocks may ‘be of any suitable insulating | least three-eighths of an inch. - The circiit"
material, such‘as hard rubker, and may be, | controller of my invention illustrated in the

_terlocking; every possible safeguard and pre-
caution.is and should be employed. = There-

as shown, of substantially I-shape, having a
edueed middle ‘securing portion and en-
~iarged, ' projecting -end portions or heads.
¢ ‘The reduced midd}e portions of the spacing
" blocks 80 are received in notches extending

parallel with the supporting bar in the front
~Taces-of the carrier blocks 21, the spacing
- Blocks ‘lying beneath the contact members

- 20 g0 being held in place thereby. ~ The pro-

jectinng heads of the spacing. blocks mnor-
mally “are not in contact with one another,
wut are substantially spaced, as appears in
the drawings; and would not come in con-
25 tact except under the extreme or unusual

conditions above mentioned. | e

In the medified construction of contact
vhember attaching means illustrated in Fig.
-9, a slightly modified_carrier block 31 and

‘afi sipporting bar 82 are employed, in which

" the toothed strip 28, the tocthed gripping

plug 29 and’ the emergency spacing blocks

30 ‘are.omitted, and in lieu thereof the car-
. rier block 81, in addition to being clamped

35. in place by a’hook bolt 22, is assured against
displacement or slippage along’ the bar 32

hy means of 4 weod screw 33 which passes
through the forward portion of the. carrier
block 31 and enters the front of the bar 32,

40 ,which may be of wood, the-screw 33 having

- its bead countersunk beneath the seat for-the
_corresponding - contact member by which

‘The modified construction of Fig. 9 may be

45 employed in' many cases in which, after the |
" circuit. controllér is initially set up or in-.

H s.t._'all'e

d, 6o changes or adjustments are likely
o ' '

necessary for a long period..: -

wwention with an interlocking machine,
as illustrated-in Figs. 1 and.2 of the draw-
ings, the upper end-of the longitudinally

-shiftable operating bar 13 is connected with |

the lower end of a tappet bar 12 by means

B5 of 4 link 34 pivoted at itslower end to the

operating bar 13 and pivoted ‘at its upper
endon a stud 35 projecting’ from the lower
~ cnd-of the tappet bar 12 - oo s

As hereinbefore explained, the tappet bar

-807 19 has two movements in. the same:direction,
‘for each movernent of the lever of the inter--
locking machine. In the machine iHustrated

and as is common, the full extent of tappet

.. bar movement is one-and onte-eighth inches'}
K divided into two-equal impulses, one impulse:

‘trated in Fig. 2, a :
contact members is shown, for. simplicity

uging the cireuit controller of my pres |

drawings is designed and proportioned te

conditions as to extent of movement com-

municated to the operating bar 13 from the

‘operate under the above described standard.

80

tappet bar 12, and alsc as to the required
minimum spacing of the electrically condue- - .

tive parts of the device. N
‘As illustrated in the drawings, all of -the
shiftable operdting bars 13 are shown in

85

their upper positions, corresponding to the: -
normal positions of the interlocking leverg
1,9, 8, etc. Also throughout the drawings, .
including the three circuit controllers illus- -

similar arrangement ‘of

90

of illustration, but it.is to be understood -
that a different arrangement and number of

the contact meimbers could and in_practice,
as occagion 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 cambinative arrange-: -
ments of circuits that can be effected by. -

means of this construction, which is very
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

100

105

devices, and the construction permits-the .

shiftable and stationary bars..

laterally, and each -stationary “supporting
bar 14  carries -four contact. springs, two

such’ screw- is, covered, and- locked in- place. .| justment -of the céonfact members-on the

In the particular _arra’ngemeni}'-vj']lu_s_t'rated.
in the drawings, the shiftable operating bar
‘18 carries two movable contact members 18
'arranged in- offset or staggered relation

“widest variation of these operations, by ad-

110

115

outer springs 19 and two inner springs 20,

‘the springs 19 and 20 being arranged in

staggered relation latefally. of the device.

The arrangement shown provides for four-
“¢ircuits through the circuit controller, two

120

of ‘which are:closed in one extreme position: .

operating bar ig in

. of -the shiftable operating bar 12; and the -
“other two of ‘'which will be closed:in the :
“other extreme position of the. operating.bar,
all of the circuits beéing open -when the-12
‘its intermediste posis -
tion: - In the position of the parts illustrated .

‘126

in" the drawings, the uppermost bridging. @

movable ‘contact member- 18 is"in “econtact

with:the uppermost outet contact spring 19 (130
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the corresponding outer contact spring 19
" at the right in spaced relation thereto be-

26

‘25

30

-.second  inner stationary contact spring 20

40
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operating bar 13 in lateral offset relation
‘in contact at the left with an-inner contact

contact spring 19, completing the circuit
‘between these contact springs. In the inter-

‘tion. of the shiftable operating bar 13, the
1upper movable contaet member 18 will make

at the left and with the uppermost inner
contact spring 20 at the right, completing
the ‘eireiit- between these contact springs.
The next and lower movable bridging con-
tact member 18 is arranged on the shiftable

to the uppet movable contact member and is

spring 20 and at the right with an outer

mediate position of the. operating bar 13,
all of the circuits shown will be open, the
upper bridging -contsct member 18 then
coming opposite the first inner stationary
contact spring 20 at the left and opposite

cause of the offsetting or staggered arrange-
ment of all of the conwact members. The
second movable contact member 18 will
come opposite to the second cuter stationary
contact spring 19 at the left and opposite
the second inner stationary ¢ontact spring
20 at the right in spaced relation to both
of these contact springs. In the lower posi-

contact with the second outer stationary
contact spring. 19 at the left and with the

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 siationary contact
spring 20 at the left and with the second
stationary- contact spring 19 at the right,
completing the cirvcuit through these contact
springs. In the position of the parts shown
in the drawings, the two upper cirvcuits 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 elosed.

It is to be understood that additional
movable and stationary contact members
may be attached to the respective shiftable
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 shiown in the drawings, accord-
ing to the results to be obtained. IFor ex-
ample, the arrangement could be such that
a movable contact member 18 wwill remain in
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
te another of the stationary contact springs
19 or 20 at the other side of the device.
Many other useful combinations and ar-i

416

o

rangements of circuit control will readily
oceur to those skilled in the art, as the exi-
gencies of the case may demand. o
It is obvious thaf various meodifications
may be made in the constructions shown in
the drawings and above particularly -de-
seribed within the principle and scope of
my invention. : T
Iclaim: . ,
1. An electric circuit
ing a lorigitudinally shiftable operating bar,
a plurality of contact members carried by
the longitudinally shiftable operating bar-
and arranged in sets so that the contact-

50,

controller ‘compris- 75

malking portions of the contact members of 80"

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 g4

planes in the paths of the contact-making
portions of the movable contact members of
corresponding sets. R

2. An electric civeuit controller compris-

ing a longitudinally shiftable operating bar, gq

a plurality of electric contact members ar-
vanged 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 g5

‘members having contact-making portions
arranged in offset relation, and a plurality
of ‘electrically conduetive bridges carried by
the longitudinally shiftable operating bar

for bridging the spaces between the fwo 1q¢

groups of electric contact members and ar-
ranged in sets having contact-making por-
tions in offset relation corresponding to and
cobperative with the correspondingly offset

contact-making portions of the electric con- 195

tact members of corresponding sets of such

clectric contact members. . . o
3.-An electric cireuit. controller compris-

ing a longitudinally shiftable operating bar,

two stationary bavs. alongside of and sub- 310

stantially parallel with the longitudinally
shiftable operating bar, a series of electric
contact members arranged:-along and mount-
ed dn each stationary bar, and a series of
electrically conductive bridges
along and mounted on the longitudinally
shiftable operating bar for clectrically con-
necting electric contact members on one of
the -stationary bars with electric. contact

members on the other stationary bar. the 120

electric contact mewbers 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 12

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 condue-

tive bridges of non-corresponding sets. 1

i

arranged 115
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_ing a longitudinally shiftable operatin,

4. An electric circuit controllér compris-
r bar,

two ‘stationary bars alongside of an

trically conductive bridges arranged along
and mounted on the longitudinally shiftable

“operating bar . for - electrically connecting
- ¢lectric 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. con_l‘pri)s?
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 Iongitudinally
“shiftable operating bar for electrically con-
necting electric contact members on_ one of:

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 eléc-

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-
- making portions of the electrically conduc-
~ tive bridges of non-corresponding sets, the
40°

electrically conductive bridges and the elec-

. trie contact members being adj ustable to all

45

positions along the\z"es.pective‘bars. o
6. An electric eircuit 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 ~terminals - arranged along and |-

“sub-
stantially parallel with the longitudinally
shiftable operating bar, a series of electric:|:
‘contact members arranged atong and mount--
" ed on each stationary bar, a. series. of elec- |

1,047,415

bridges arranged along and mounted on the

longitudinally shiftable operating bar, each

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 bar,
and a .series of electrically conductive

50
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contact-making portions for each stationary o
bar arranged in-staggered relation along the -

longitudinally shiftable operating bar, cor-

resporiding to the similar staggered arrange-

60 -

ment of the contact-making portions of the -

‘electric contact terminals of the stationary

bars. : ‘ 2
. Tn an electric circuit controller, in com-

‘bination, a bar provided along.ome of its

sides with teeth inclinéd transversely of the
bar, an electric contact mexiber, a clamp for
holding snd 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. o - . S
8. In an electric circuit controller, in com-

bination, a bar, a plurality of electrically
conductive contact membeérs, a plurality of

65
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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
between the clamps so as to prevent the pos-

‘sibility . of an electrical connection being

formed between adjacent clamps or-contact
members. . . ’

In testimony whereof I have aﬁixed.'my

sighature in presence of two witnesses. |
SAMUEL P. HIT.L.
Witnesses: . - :
Hexry D. WiLL1anms,
Berxwarp CowexN.
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