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. - SPECIFICATION forming part of Letters Patent No. 429,074, dated May 27, 1890.

Application filed January 24, 1890, Serial No, 337,077, (Nomodel) Patented in England January 23, 1889, No, 1,263 ; in
- France May 20, 1889, No. 198,572, and in Belgium May 20, 1889, No. 86,418,

To all whom it may concerw:

Be it known that we, FRANCIS WILLIAM
WEBB and ARTHUR MOORE THOMPSON, sub-
Jects of the Queen of the United Kmﬂdom of
Gireat Britain and Ireland, residing at Crewe,
in the county of Chester, Enc-la,nd have in-
vented certain new and useful Impl ovements
in Staff Apparatus for Controlling the Traftic
on Single-Line Railways, (for Whth we have
obtmned Letters Patent for the United King-
dom of Great Britain and Ireland, dated the
23d day of January, 1839, and numbeled 1,263;
for France, dated the 20th day of May, 1839,
and 1]11[111)816(1 198,572, and for I3elgium, dated
the 20th day ot Ma\ 1889, and_numbered

86,418;) and we do her eby declare the follow-

ing to be a full, clear, and exact deseription
of the mventmn such as will enable others
skilled in the alt to which it appertains to
make and use the same, reference being had
to the accompanying dmwmos, and to the let-
ters and figures of reference marked thereon,
which form a part of this specification.
Referring to the drawings, Figure 1 18

front eievation of the staff—-holdel zmd 1ts 100k

" Fig.-1* is a vertical section of part of the

30

35

40

holdel Fig. 2 is a side elevation thereof.
Fig. 8 is a plan view of one of the staffs; Iig.
4, a section on line « « of Fig. 1; I'ig. 3, a sec-
tional elevation of the apper or Tock case and
of the staff-holder, some of the locking-disks
being removed; I‘w 6,a top plan view of Fig.
5, the top of the Tock-case being 1emoved

Fl“‘ 7 is a right-end elevation of I‘Ns 5 and.

0, the ]0(31{-{3:1.'%6 being also 1emoved Fig. 8
is a detail elevation of the locking- dlS]{S,
showing the manner of eommctmﬂ‘ the same.

Kigs. 9, 10 11,12, and 13 are fa,ce elevations

of the smd de,kS as well as the locking de-

vices therefor.
views of the dlka and tumblels shown in
Figs.10,11,and 12, respectively. Kig.14shows
a p01t1011 of one of the disks thWIl in Fig.
13,in connection witha commutator ov swﬁch-

pemtmn‘ lever and the switch-levers oper-
ated thereby. Figs. 15 and 16 are side eleva-
tions of other smteh-levers and the devices
for operating the same. Ifigs. 17 and 18 are

TI‘TS 108, 11%, and 12* are edﬂe |

ing the electrical econnections when two line- zo
wires are used; and Figs. 19 and 20 are like
views 1llustrating the electrical connections
when a single line-wire is used.

"T'he invention relates to a staff system for
controlling the traffic on single-line railways. ss
The most common system by which the traf-
fic on a single-track railroad is controlled is

known as the “ftrain-staff” and “ticket sys-

tem,” and is thatin which a staff is employed
as the authority for a driver to proceed on 6o
his journey, and the safety of this system is
based upon there being but one staff, and
consequently but one train, in a section of
road at a time; but where there is a heavy
and variable traffic 1t 1s impossible to so time 653
the trains that the staff will always be at the
right end of the section, and consequently de-
Iqu are.frequent.

The object of our invention is to provide
a simple form of apparatus for regulating or 70
controlling the issue of staffs from a 1101c1e1
adapted to contain a plurality of such staffs.
This we accomplish by so constructing the
holder that a staff cannot be removed thele-
from except in a particular manner—that is 75
to say, by moving thestafl in a predetermined
direction—and prlOVldlllU‘&IOCk mechanism
not under the control of the attendant of a
particular apparatus at a particular station
or section of track or line, but under the con- 8o
trol of the attendant at another station or
section of track or line, thereby preventing
the issue of a staff without the permicsion
of ‘the latter attendant. In this manner we
obviate the delay now experienced by a staff 8
being at the wrong end of a section,co thata
smn'le-tmck railr o&d may be worked to its
f ullest capaclty with safety.

To these ends the invention consists in a.
staff-holder in which the staffs are movable go
in a given direection only, in combmamon with
a lock mechanism and means for controlling
the same from a distance; in the eombmatmn
with the loclz-conuolhnfr devices, of a swna,l
or alarm mechanism, suitable electrical con- g3
nections between two apparatuses, and a

switch for switehing the current from the

diagrammatic VIBWS of two Sta,tlens 1llustrat- | lock-controlling. devlces to the alarm mech-
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anism, orvice versa; in the combination, with |

the electrically-controlied devices, of an auto-
matic switeh adapted to automatically cut
out one or the other of said devieces and of
a hand-switeh for restoring the same and of
an indicator for indicating the condition of
the electric circuits; in the construction of
the staffs as to lock them inthe holder against
motion except in a given direction and to
adapt said staffs to operate the lock mechan-
ism whenever said lock mechanism is placed
in propercondition for such operation through
the medium of the clectrically-controlled de-
viee; in the combination, with the electrically-
controlled elements, theswitehes, and eirenits,
of a safety-switeh for the purpose of pre-
venting the electrically-controlled locking de-
vice being operated in case of the crossing
of the line- wires when two such wires arc
used, and, finally, the Invention consists in
details of construction and combinations of
parts or clements, as will now be fully de-
scribed. |

In the description to follow we will refer (o
two stations connected by two line-wires,
which, for convenience of description, we will
call the “top” and “bottom” line, respectively,
and one of the stations we will denominate the
“sending-station” and the other the “receiv-
1nﬂ'-st£t,t10n,, it being assumed that the trains
run in one direction only, and from which the
operation of the devices as to ihe control of
trains running in oppo%ito directions will bg
readily understood. B vy “sending - station ”’
will e understood that station W]ueh with
the consent of the receiving-station, delivers
a staft to an engineer or conductor of a train
as his authority to proceed, and by * receiv-
ing-station ” is meant that station at which
the staif 1s again surrendered.

The staff.—Referring more particularly to
IFig. 3, the staff S is substantially a eylindri-

cal body, on which are formed four w arts in
the shape of annular flanges or ribs s* s° s* &,
that serve to throw certain tumblers of a
tumbler-loclk, and cach staff terminates in a
key-head s, also provided with warts, by
means of which the points or switches of sid-
ings intermediate of two stations can be un-
locked. The stafl S 1s therefore not only the
emblem of authority that allows a frain to
proceed on 1ts way, but is also a key Dby
means of which the bolts—or in this casethe
locking-disks—of the stafl-holder lock are re-
leased from their tumblers after the elcetri-
cally-controlled tumbler has been released
from 1ts locking device by the attendant at
the receiving-station. A staff can therefore
not be removed without the sanction of the
attendant at the receiving-station.

The staff-holder.—The staff-holder IT con-
sists of a hollow column having a vertical
transverse passage /i, in which the staffs lie
in a horizontal positi(}n, one on the other, and
in which said staffs are free to move verti-
cally. 1o prevent thestaifs being withdrawn
from the holder in horizontal direction, i

“ment, one of said tumblers

said holder is provided intertorly and on op-

posite sides with a vertical rib /i/, that lies be-
tween two of the annualar ﬂanﬂ'es or warts on
the staff—namely, between the warts s’ and
st—said ribs also acting as guides to properly
guide the staffs to the lock-case. 10 prevent
damage to the stalfs should they be allowed
to drop when introduced through the lock-
case and after reaching the vertical slot i, or
should they be allowed to drop back acci-
dentally while being removed, we provide
spring-bearings it arranged on opposite sides
of the column, that cateh the stailfs. We
have shown two sets of such spring-bearings
ity arranged one above the other, 80 that a
number of stafis may be held near the upper
end of slot /2 to expedite their removal.

The lock mechanism.—Referring to Kigs.
5 to 16, the lock mechanism is econtained in a
casing or housing C at the upper end of the
smff-holdel, and GOI]Slbt‘: of bolts and tum-
blers adapted tolock said bolts against move-
bemﬂ' controlled
electr ically from the receiving- qmtmn the
bolts in this case being constructed in the
form of revoluble disks, as will be presently
described. 'T'he lock-casze has a through-slot
1*, of segmental form, that forms a continu-
ation of the vertical slot zand that terminates
in a key-hole /*. The slot /i* is a segment of
a circle concentric with that deseribed by the
locking-disks, and 1s so positioned as to reg-
ister with peripheral notches formed in the
satd disks, and 1s of a width equal to the
depth of said notches or recesses. The axis
of the key-hole /2% lies in the horizontal axis
of the locking-disks, and has an enlarged por-
tion for thestaff-head s, and a more contracted
portion for the passage of the annular warts
on said staff,soasto admit of the latter being
readily intr oduced or removed. The lock-

case C has a hinged cover C/, that isnormally
locked, so that the .:Luendant can not gain ac-
cess to the lock mechanism. In the upper
part of the lock-case 1s arranged a galvanome-
ter G/, its needle being exposed to view, so
that the attendant can ascertain when an
electrie current 1s passing through the appa-
atus.  To the left of the galvanometer is a
dial D, on which revolves a hand d, secured
to a spindle that carries a knob d!*. This dial
bears indices that will remind the attendant
whether a stall is in or out, and the hand is
set by him accordingly.

On a spindle or arbor S/, that is sceured to
the lock-case C, are mounted five disks I)’
D= D?* D* D% Figs. 9 to 14, in the order named,
and as shown in Iig. 6. All of said disks
except D? which is a toothed disk, have four
equidistant peripheral notches, (indicated
by d', d*, d*, and d® respectively,) and are so
set on the arbor 8 that two of said notches
will lie in a vertical and two in a horizontal
plane. Inasmuch as the key-hole lies in the
horizontal axial plane of the arbor S/, and as
the segmental slot 2° terminates in the upper
end of the vertical slot /v of the holder 11, it
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-disk D53, _
‘a lever I/, that actuates two switch-levers S

line-wire.

ively.

‘sumed to be such as to
“stand for signal. The carrentflows,thereiore,

cannot be done except by the attendant at |
the receiving-station, as will hereinafter ap-
pear, it is obkus that he alone has control

over the 1ssue of such staffs.

- The disk D° has two peripheral eulalﬂe-'

ments d, diametrically opposite each Oﬂlel

that serve to actuate a commutator-lever C L,

loosely mounted on an arbor K, that has its

bearings in the lock-case C, and ecarries in
front of said case a key %, for purposes pres-
ently described. The commutator-lever C L.

operates two switch-levers S L” S 1.5, whereby,
as the disks are turned a quarter-turn in
either direction, the current is automatically
and alternately switched from the top to the
bottom line-wire, or, in case there is but one

line-wire, from the negative to the positive

pole of the battery. On the said arbor K of
key k is also secured a cam K?* which is en-
oaced by the detector-lever L, heretofore re-
ferred to, should the tumbler T® remain lifted
with its pallet a® out of engagement with a
tooth of disk D>, so that the key-arbor could

not be turned by depressing the key until

the tumbler is caused to engage the toothed
The arbor I carries, furthermore,

L? and S 1*in such manner as to reverse
their position, as shown in full and in dotted

lines 1n Fig. 15.

Above the ]:ey-albm K 1s arranged an ar-

bor K, that carries a cam f, &dapted to control

two switcll_-levers S L’ and S Lf the arbor I

-being provided at its cuter end, outside of

the lock-case front, with a handle or button
According

be sent either to the alarm or signal bell or

to the electro-magnet E M of a dlStElﬂlt Stﬁ—-

tion when the Ley o is depressed.
The electrical circuits.—We will now pro-

ceed to describe the electrical circuits and
the econnections with the operative devices,
‘and, first, in conjunction with two line-wires,

and, secondly, in conjunction with a single
Referring to Figs. 17 and 13, 1t
will be assumed, for the purposes of describ-
ing the electrical circuits and connections,
that S S, Fig. 17, is the sending-station, and

R B, Fig. 15, the receiving-station, and that

there is a train waiting at station 5 5 for per-

‘mission to proceed to station R S. The at-
tendant at station S S depresses the key %,

thereby moving the switch-levers S I* S L?

into contact with contacts 4 and 3, respect-
A current will now flow from appara-

tus battery A B, or from Dbell or signal bat-
tery S B, according as the cam f and switch-
levers S 1.6 S I°stand for signal orapparatus,
and in Fig. 17 the position of the cam f is as-
cause sald levers to

from pole P of battery S I3 to 4, to switeh-le-

ver S Lt to 14, to 25, to switch-lever S I.° to

15, thence through bottom line-wire I3 1. to
station R S. Entering sald station the cur-

‘rent passes to the axis 15 of switch-lever s 1% | completuw the circuit.

or signal.

429,074

through the said lever to contact 25, thence
to axis 14 of switch-lever S L%, throngh said

lever to contact 24, thence to signal-bell S B’

of said receiving-station R S, giving an alarm
I'rom the signal-bell S B’ the cur-
rent passes to 26, to switch-lever S Lf, from
ax1s 16 of said lever to top line T I, back to
sending-station S S, to branch wire B W, con-
nected with said top line T L, to the 0pp031te
pole P’ of signal-battery S B. The attend-
ant at the 16061V111D-Stc1t1011 R S acknowl-
edges the signal. The attendants at both sta-
tions now turn the cam f on arbor F of their
respective apparatuses, thereby operating the

70

30

switeh-levers S I° S 1. to switch the eleet1 0~ .

magnets E Minto the circuit, thereby cutting
out the signal-bell S B’. If the section 18
clear, the attendant at the receiving-station
R S will give permission to the attendant at
the sending-station S S to withdraw a staff.

T'his he dCCOIl]pllb]lGS by depressing his key

ks, thereby operating the switches S L# S I? to
bring them in contae with 4 and 3, respect-
ively The cams f at both stations having
been previously turned, as above set f01th

to switch the electro- maﬂnets E M into the

circult, the current now fows from pole P
of appamtus battery A I3 at the receiving-

~station R S to 3, switech-lever S 13, the lowel

end of said lever in contact with the safety-

switch S F being- provided with an insu-
lating-block to prevent the curreat {aking

the Shmtel route through said lever. The
current then flows to the axis 13, to galva-
nometer-connection ¢’, thlounh the Q,alva-
nometer G/, to connection ¢ g% the needle be-
ing deﬂected thence to axis 12 of switch-

_16V61 S 12 thlouﬂh sald lever to contact 22,

to lower contaet 1 of switch-lever S 1.7, t]lenee'
tfo lower contact 5 of switch-lever S L°, the
position of this lever, as well as that of the
switch-lever S L having been reversed by
the turning of the ¢am f, as above set forth,
the euuenb passes tothe axis 15 of lever S L*
thence to bottom line B L. Entering the
sending - station S B, the current ﬂows to
axis 15 of switch- level S 1 of apparatus of
said station S S, the switches S I5 S T4 of
which have also been reversed by the turn-
ing of the cam f of said apparatus, as above
Seb forth, the current flowing through said
lever S L to 1ts lower eontaet D, thence to
lower contact 1 of switeh-lever S L’, thence
to upper contact 22 of switeh-lever S 17,

through said lever to the {LMS 12, thence to
C"le&IlOlllbtel connection ¢ tthU_“h galva-
nometm (" to the connection ¢’ Lheleof de-
flecting the galvanometer-needle to ShOW to
the &Lbend.:mt that a current is passing

that he has per mleI()ll to wﬁhdmw a stalff.
From the contact ¢” the current flows to the
axis 13 of switch-lever S L3 through said le-
ver to the upper contact 23 Lheleof thence to
the electm -magnet K M, whereby the arma-
ture o’ is attr &cted, and thence to earth, thus

To prevent t_he cur-

through his apparatus and indicating to him
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follows that the introduction or withdrawal
of a staff & will necessitate a quarter of a
revolution of the disks, so that they will al-
ways be properly set for operation. The disks
are loosely mounted -on the arbor &', but
revolve together. T'o this end they are pro-
vided with hubs d*, through which pass two
connecting bolts or rods d**. The disks D’
and D® at opposite ends of the arbor have
no locking levers or tumblers, the former disk

being a guide-disk and the latter actnating

switch mechanism, as hereinafter described.
The locking levers or tumnblers are all loosely
mounted on a spindle or arbor T, secured to
the lock-case C. Thedisk D*has a bell-ecrank
tumbler T2, whose arm #* is provided with a
lockinglip or pallet £*3, the under face of which
inclines from right to left, as shown in dotted
lines in Kig. 10, said pallet #** projecting into
the top notch «?of disk D®.  The other arm #
of tumbler I* exiends to the center notch of
said disk and lies along the inner end thercof
within reach of the annular wart s* on staff
S. It will be seen that the moving of a stait
into the lower noteh of the disk D~ will not
throw the tumbler, since the arm # thereof is
out of reach of the staff as it enterssaid lower
notch, but inasmuch asthe locking-pallet in-
clines from right to left the disk itself will
lift or throw the tumbler, as said disk 1s ro-
tated from left to right on the withdrawal of
a staff, but 1s locked against retation 1n a re-
verse direetion—u. e, from right to left—so
that a staff cannot be introduced until the
tumbler is lifted. As the arm #* of the tum-
bler 12 extends over.the end of the left cen-
ter noteh that registers with the key-hole /7
the tumbler is lifted by the wart s* on stafl S

“when introduced into the key-hole and notch,

so that the disk D?ecan be rotated in the last-
named direction to enable the attendant to
move a staff along the slot /i into passage /b
of holder II. The disk D°® as before men-
tioned, is a toothed disk, and the tumblier
therefor is electrically controlled from the
receiving-station. The tumbler 1% carries an
armature «’, from the under side of which
nrojects a locking lip or pallet «f that is
adapted to engage the teeth 3 of the disk.
The under faceof this pallet is inclined from

left to right, so that the tumbler will be lifted
by the teeth of the disk when the latter isre-

volved from right to left in introducing a
staff 8, but locks the disk against reverse ro-
tation, so that a staft cannot be removed.

Upon arbor T is loosely mounted a two-

armed lever I, whose arm [ extends to the
lower noteh or space between two teeth, and
so as to be within reach of the annular wart
s* on staff S when introduced into the lower
notches of the disks D’ D? D* D the four
teeth on disk D? being so arranged that the
left face d* will coincide with the right-hand
edge of the disk-notches.

The arm {’ of lever I. has detachably con-
nected therewith an electro-magnet E M,
whose cores or poles rest upon the armature

«’ on tumbler T3,
trically-controlled lock, as 1t is obvious that
so long as no current passes through the elec-
tro-mnagnet £ M the armature «” will not be

attracted so as to adhere to the poles of said

electro-magnet; hence if an attempt were
made to withdraw a staff the wart s* thereon
would engage the lever-arm [ and lift the
electro nmnnet E M eclear of the tumbler-ar-
matuare «’, sinece the tumbler T% is loosely
mounted 011 arbor 1, independently of lever
L. When, however, an clectric carrent passes
through the electro-magnet, the armature o’
will be attracted thereby, and will adhere
thercto, and when astaft 1s removed the lever
I, will not only lift the electro-magnet, but
also its armature and armature lever or tum-
bler 1%, thereby lifting the pallet ¢’ clear of
the tooth * of the digk D?.

The armature lever or tumbler 1° has an
enlargement =%, to whieh is fulerumed a lock-
ing-lever I, whichwecall the “detector-lever,”
and the function of which will be deseribed
prescently, the said lever resting on a stud [
on said tumbler T3 The lever I, has a V-
shaped notch &, Kig. 5, forming two shoul-
ders adapted to abut against corresponding
abutments ¢’ on the key-hole boss ¢ of the
lock-case C, to limit the motion of said lever
and prevent the electro-magnet If M from
being. tiltujl over and out of reach of the
armature ¢’. The disk D*has two tumblers—
one T*, exaclly like the tumbler T® of disk
D= and operating in precisely a similar man-
ner, the disk itself lifting the tumbler-pallet
when said disk is turned from left to right
by the removal of a staff; but on the intro-
duction of a staff the tumbler-lever is actu-
ated by the wart s** on said staff. The tum-
bler T* has a rectangular pallet ' on its arm
', while the arm #° of said tumbler is of such
form as to extend to the rear end of the left-
hand horizontal, as well as the lower notch
d* of disk DY in reach of the wart s on the
staff, so that whether a staff is introduced or

removed the said wart st will throw the tum-
bler. DBetween those portions of the lever-

arm #’ that lie in proximity to the eenter and
lower disk-notches ! of disk D*is formed a
projection ', formed between the notches d
in the p{lllphmv of said disk D7, to prevent
the pallet ' of tumbler T from engaging
the said notches when a staff is being intro-
duced or removed, the wart s! thereon engag-
ing the projection and lifting the tumbler-
pallet clear of said notches as the disk is re-
volved in cither direction. We form these
notehes d as an additional security in case
the disks were carried around so far as not to
be locked by the tumblers.

From the described arrangement of lock
mechanism, 1t-will be seen that any number
of staffs within the capacity of the holder can
be successively introduced into the holder,
but that no staff can be removed therefrom
without first sending an eleebric current
through the electro-magnet It M, and as this

This constitutes the elec-
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rent from passing from switeh-lever S 1.2 to | there is but a single line-wire W, as in Kigs.

the safety switch-lever S F, the lower end of
sald lever S I3 in contact with said safety
switch-lever is provided with an insulated
| _ As .scon as the attendant at
the sending-station S S perceives the deflec-

~ tion of the.g:alvanometer-needle he knows
that he ean withdraw a staff, since the tum-

10

- 1nbefore described.,

20

_30

35

bler T® is now attracted and held by the elec-

tro-magnet, so that it may be lifted with it

Ont-of.erg gagement with the disk D3, through
the medium of the arm [ of lever L, as here-

The withdrawal of a

staft 1mparts a quarter-revolution to all of

the disks D’ D? D® D* D3, one of the periph-

eral enlargements d' on disk D? operating on
the commutator-lever ¢ I, Figs. 5 and 14, and
the latter on the switches S I/ S 1.2, thereby
cutting off the current by switching the ap
paratus at station S S from the bottom to the
top line, the galvanometer-needles at both sta-
tions assuming their normal positions of rest.
This will indicate totheattendantat station R
S,who haskepthiskey & depressed all the time,
that a staff wasremoved from holder H at sta-
tionSS. The apparatusatthe latterstation is
now switched onto the top line, while that at
station R 8 is still on bottom line, so that a

~current through the electro-magnets ecannot

be sent from either apparatus. If the staff

were returned to the apparatus at the send-

ing-station SS,the commutator-switcheswould
be operated to switch the apparatus back to

the bottom line, again connecting both ap-

paratuses, as before. If, on the other hand,
the stafi is taken to station R S, as it should
be, and there placed into the holder, the ap-

- paratus at the latter station will be switched

40

onto the topline, both apparatuses being again
In connection, and a current can be sent

- through the magnet-coils of either apparatus.

KO

55
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Thus the attendant at station RS can give

permission to the one at S S to take out a |

statt, or vice versa. In case of an accidental
blow-down of the line-wires and their be-

coming crossed or entangled, the attendant at
one station sending a current, say, through
bottom line, and this passing over top line

would enable the attendant at the other sta-
tion to take out a staff when one might be
out already. To obviate this, we provide a
satety-switch S I, so that a current sent, say,

from station S S over bottom line B L and

passing onto top line would return to the op-

posite pole of the sending-battery, a small
portion of the current, not suf

icient to hold
the armature ¢’ of apparatus at station R S,
would pass over said top line to the latter
station, the coilsof the electro-magnets E M

being so wound as to give a resistance five or

siX times greater than that of the line-wire.
Consequently the small amount of current

that would pass through the electro-magnet

would not produce energy.enough to lift the

{umbler T3 The signal-coils are similarly

wound, so that no signal will be given under

~ the above-described circumstances. When

19 and 20, for connecting the stations, the
signal-battery S B is dispensed with, a single
battery B B being employed at each station,
and in addition thereto a polarized switch P
S and an additional switeh S LY, the vartous

D

70

switcheshavingtheirfunctionschangedtosuit.

the altered circuits. Assuming a train to be
waiting at station S S to proceed to station R 3,
and that S L% is the switch controlled by the
cam fland SLY, ST and S L3 theswitchescon-
trolled by the key &,and SL2, SL', andSL' the
commutator-switches actuated by the com-
mutator-lever C I and cam-faces d' of disk
D? the attendant at station S S presses
down his key %, thereby moving the switch-
levers S L%, S I}, and S L!% so as to contact

with the lower contacts 5, 4, and 3. A cur- ¢

rent will now flow from pole P of battery I3 B,
through wire 32, to upper contact 22 of switch-
lever S L%, through said lever to the axis 12,
thence to lower contact 5 of lever S L%,

| through said lever to the axis 15 thereof, and

thence to upper contact 26 of switch-lever S
1. through said lever to the axis 16 thereof.

5

30

I'rom the axis 16 of switeh-lever S L*°thecur-

rent passes to the main line-wire W, entering
station R S at the axis 16 of switch-lever S
LY, and thence to upper contact 26 of said

lever to axis 15 of switeh-lever S L, through

said lever to the upper contact 25 thereof to

the signal-bell S B/, and thence by wire w to
earth, returning to station S S from earth to

35, to axis 17 of switeh-lever S LY, through
said lever and upper contact 27, and by wire
37 to opposite pole of battery B B atsaid sta-
tion S S. The attendant at station R S ac-
knowledges the signal, and both attendants

turn the eam f to switeh theline-wire W from
their signals to their electro-magnets, the gal-

vanometer G/, and the polarized switeh I 5.
The attendant at station R S, if the section
is clear, depresses his key kso as to bring the
switch-levers S L', S L and S L® in contact
with their lower contacts 5, 4, and 3. A cur-
rent will now flow from pole P of battery B

B, station R S, through wire 32, to upper con-

tact 22 of switch-lever S L%, through said le-
ver to the axis 12 thereof, and thence to lower
contact 4, to switch-lever S L', to the axis 14
of said lever, thence to galvanometer-connec-

tion ¢’, through the galvanometer-coils to

counection ¢* the needle of the said galva-
nometer being deflected. From connection ¢?
the current passes to the axis 11 of switeh-
lever S L'L thence to lower contact 3 of
switch-lever S L™, through said lever to the
axis 13 thereof, and from said axis to the
lower contact 6 of switch-lever S L. As the
latter switch-lever is now reversed, the cur-
rent passes to the axis 16 of said lever, and
thence to main line-wire W, entering the ap-
paratus at station 5 5, also at the axis 16 of
switch-lever S L. Said lever being also re-

versed, the current passes to the lower con-
tact 6 thereof, and thence to axis 13 of switch-
lever S L', to the upper contact 23 of said le-
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section of tracl.

- ver, and thence to the polarized switch P 8.

A small portion of the current will pass over
branch wire w* and the coils of said polar-
1zed switeh I S tor carth by branch wire w0’
The contact-spring C S of the polarized
switehh will be drawn in contact with the con-
tact c s, the current passing from said contact
to the upper contact 21 of switch-lever S 1.1
to the axis 11 of said lever, to the galvanome-
ter-connection ¢, through said galvanometer,
deflecting the lleedle thereof, to the connece-
tion ¢’. I‘rom ¢’ the current flows to the axis
14 of switeh-lever S L%, thence through said
lever to the upper contact 24 thereof, to the
electro-magnet K M, and thence by wire ! to

earth and back to smi'ion] S, entering appa-

atus at 35, and by wire - *toaxis 17 of switch-
leverS LY, Ifrom 17 the current flows through
lever S LY to the upper contact 27 thereof, and
thenee to pole P/ of battery B I3 at said sta-
tion R 5. Assoon as the attendant at station
S 5 sees the galvanometer-needle deflect he
withdraws a staff from the holder 1I. The
withdrawal of the staff imparts to the disks
one-quarter revolution, and the commutator-
disk D°, operating on lever C L, ¢uts off the
current, as before deseribed, the galvanome-
ter-needles again assuming their normal po-
sitions of rest, thereby indicating to the at-
tendant of station RR S, who has kept his key
depressed, that a staff has been removed fromn
its holder at station § 5. The apparatus at
the latter station is now switehed onto the
pole P’ of the battery B B, and asthe appara-
tus at station R S 1s still switched onto the
pole P of the battery no current can pass
from one apparatus to the other through the
electro-magnet and galvanometer unless the
stalfl taken out at station S 8 1s refurned, or
the staif withdrawn at said station and car-
ried to station R Sis there introduced into the
holder. In the former case the apparatus at
station 5 S would be switched back to pole P
of the battery B D at said station, thus re-es-
tablishing the connection, and in the latter
case the apparatus would be switched from
pole I of the battery at that station to the
pole P’ of said Dbattery, also re-cstablishing
the connection. Where there are a 11111111)01‘
of stations, each intermediate station will be
provided with two apparatuses, one for each
In this case the flanges or
warts on the stafis for one seection will differ
in their arrangement or form from that of the

flanges or warts on the staffs for the other

section, corresponding changes being madein
the tumblers, and we are thereby enabled to
effectually prevent the use of the stafls indis-

criminately, thus further insuring the safety

of the trains on the different sections.

IFrom the description of the lock mechan-
ism 1t will readily be secen that all of the
locking devices except the eleetrically-con-
trolled devices may be dispensed with with-

out thereby impairing the efficiency of the

lock or affectihg the nature of ourinvention;

{

fic on single-line railroads,

429,074

devices. Dy using a plurality of locking
disks and tumblers, their arrangement, as
well as the arrangement of the warts on the
staff, may be varied alimost infinitely, as will
be Ieadlly understood by all those conversant
with tumbler-locks, so that each section of
road will have its staffs, and so that those
staffs alone will operate the lock of that sec-
tion, thereby insuring againstthe indiserimi-
nate and unwarranted use of the staffs.

IHaving described our invention, what we
claim, and desive to seeurc by L(}U,OIS Pat-
ent, 18—

1. Tn a staff system for controlling the trat-
fic on single-line railroads,a holder provided
with a passage for the introduction and re-
moval of a staff, and a lock adapted to ob-
struet the passage of a staff to and from the
holder, in combination with a staff construect-
cd and adapted to operate the lock to clear
the passage to or from the holder, substan-
tially as and for the purposes specified.

2. In a staff system for controlling the traf-
fic on single-line railroads, a holder provided
with a passage for the reception of the stalfs,
and with locking-ribs on opposite sides of
said passage, a lock-case conneeted with the
holder and provided with anaperture for the
introduction and removal of a staff, and with
a passage connecting the aperture with the
holder-passage, and &10(/11. mechanismadapted
toobstructthe passage to and from the holder,
in combination with a staff provided with
flangzes or warts adapted to engage and oper-
ate the lock mechanism to elear the passage
and to he engaged by the vertical ribsin the
holder, substantially as and for the purposes
qpeuﬁed

3. In astalf system for controlling the traf-
fie on single-line railroads, a holder provided
with a passage for the introduction and re-
moval of a staff, a lock mechanism compris-
ing revoluble disks adapted to intercept the
travel of a staff into and out of said passage,
and tumblers adapted tolock the disksagainst
revolution, in combination with astaft adapt-
od to engage and throw the tumblers to un-
lock the disks and to engage and revolve the
disks to clear the passage, substantially as
and for the purposes specified.

4. In a staff system for controlling the traf-
fic on single-line railroads, a holder provided
with a passage for the introduction and re-
moval of a staff, a lock mezhanism compris-
ing revoluble disks adapted to intercept the
travel of a staff into and out of said passage,
and tumblersadapted tolock the disks ag: inst
revolution,in combinationwithastatf adapted
to engage and revolve the disks, said staft
being provided with flanges or warts adapted
to engage and throw the tumblers, substan-
tially as and for the purposes speemed

5. In a stafl system for controlling the traf-
a holder provided
with a passage for the reception of the staifs,
a lock-case connected with the holder and

but this would limit thescope of the operative | provided with an aperture for the introduc-
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tion and removal of a staff, and with a pas- -

sage connecting the aperture with the holder-
passage, a lock mechanism comprising revo-
luble disks adapted to obstruct the passage
to and from the holder, and tumblers adapted
to lock the disks against revolution, in com-
bination with a staff adapted to engage and
revolve the disks to clear the said passage,
sald staff being provided with flanges or warts
adapted to engage and throw the tumblers to
unlock the dlf;];s substmntmlly as and forthe
purposes spemﬁed

0. In a staff system for controlling the traf-
fic on single-line railroads, a holder provided
with a passage for the 1ecept1ou ol thestaffs,
and with locking-ribs on opposite sides of said
passage, a lock - case connected with the
holder and provided with a transverse aper-
turefor the introduction and removal of a
staff, and with a transverse passage connect-
ing the aperture with the holder-passage, a
10011 mechanism comprising revoluble disks
adapted to obstruet the passage to and from
the holder,and tumblers adapted to lock the
disks against revolution, in combination with
a staff &da,pted to engage and revolve the
disks to clear the passage, said staff being
provided with flanges or warts adapted to en-
gage and throw the tamblers to unlock the
disks and to be engaged by the ribs in the

holder, Substantmlly as and for the purposes
speclhed

7. In a staff system for controlling the traf-

fic on single-line railroads, a holder provided
with a passage for the reception of the staffs,

and locking-ribs on opposite sides of said pas-

sage, a 1ocls:~case connected with the holder and
provlded with an aperture for the introduction
and removal of a staff, and with a segmental
passage connecting the aperture w1‘rh the
holder-passage, a lock mechanism comprising
revoluble disks provided with peripheral re-
cesses registering with one another and adapt-
ed toregister with the lock-case aperture and
1ts passage and with the holder-passage, and
tumblers adapted to lock the disks against
revolution,said tumblers being provided with
arms extending along theinner edge of some

of sald recesses, In eombmatmn Wlth a staff

adapted to engage one of the recesses in. said
disks and 1evolve thie same, said staff being
provided with flanges or warts adapted to en-
cage the tumbler-arms to throw said tumblers
and unlock the disks and to be engaged by
the locking-ribs in the holder, substan tmlly as
and for the purposes &,pemﬁed |

S. In a staff system for controlling the traf-
fic on single-line railroads, & holder provided
with a vertw&l transversesiotforthereception
of thestaffs and with resilient bearings on op-
posite sides of said passage, and alock adapted
to intercept the introduction or removal of a
staff to or from the holder-passage, in combi-
nation with a staff constructed and adapted
to operate the lock to clearits passage to and
from the holder, substantially as and for the
purposes specified.

9 The vertically-slotted holder H, p]"OVlded
with the internal locking-ribs /i/,in combina-
tion with a stafi s, plovmed with flanges or
warts adapted to engage sald loekmﬂ ribs,
substantially as and 101 the purposes Speci-
fied.

10. In a staff system for controlling the traf-
fic on single-line railroads, the emnbmatlon
with the btﬂffb, of the VutwaP y-slotted holder
H, and the spring-bearings A% arranged on
opposite sides of the holder—slat and at “differ-
ent elevations, substantially as and for the
purposes spe01ﬁ0d

11. In a staff system for eontrodnw the traf-
fic on single-line railroads, the combmatlon

with the staifs provided with flan ges or wgwts,
of the vertically-slotted holder H, provided

with locking-ribs 2/, and the spring-bearings

A, m*mnned on opposite sides of the slot at
dlffel'ent clevations, substantially as and for -

the purposes sDeelﬁed

12. Tu astaff system for controlling the traf-
¢ on single-line railroads, a holder provlded
with a passage for the introduction and re-
moval of a staff, a bolt adapted to obstruct
the passage of astaff from the holder, and an
electrically-controlled lock adapted to lock
the bolt against operation, in combination
with a staff constructed and adapted to throw

i
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the bolt when released by the electrically-

controlled lock, substantially as and for the
purposes k~peelﬁed

13. In a staff system forcontrolling the traf-
fic on single-line railroads, a holder prov_lded
with a passage for the introduection and re-
moval of a staff, a bolt consisting of a revolu-
ble disk adapted to obstruct the passage of
a staff from the holder, a tumbler adapted to
lock the disk against revolution, and an elec-
trically- controlled lock to lock the tumbler
against operation, in combination with a staff
constructed and adapted to engage and re-
volve the disk to clear its passage from the

holder and to engage and throw the tumbler

when released from its electrically-controlled
lock, substantmlly as and for the purposes
5pec1f ed.

14, Inastaff system for controliing the trat-
fic on single-line railroads, a holder provided
with a passage for the introduction and re-
moval of a staff, a bolt consisting of a revolu-
ble disk adapted to obstruct the passage of &
staff from the holder, a tumbler adapted to
lock the disk against revolution, an electric-
ally- -controlled 100]{ consisting of a lever car-

rying an electro-magnet the pole% or cores of

ICO
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which are in contact with the tumbler and

hold the same in engagement with the disk,
and a normally-interrupted electric circuit
including said eleetro-magnet, in combina-
tion with a staff adapted to engage and re-
volve the disk to clear its passage from the
holder and to engage and tilt the lever that
carries the electro-magnet, substantially as
and for the purposes spcmﬁed |

15. In astaff system for controiling the trat-

| fic on single-line ratlroads, a holder prowded
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with a passage for the introduction and re-
moval of a staff, a bolt consisting of a revolu-
ble disk adapted to obstruct the passage of a

- staff from the holder, a tumbler provided
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from the lock to the alarm mechanism,

with an armature and adapted to lock the
disk against revolution, a lever carrying an
electro-magnet the polesor coresof which are
in contact with the tumbler-armature to hold
said tumbler in engagement with the disk,
and a normally closed electric circuit con-
necting the eclectro-magnet with a distant
st&tien, in combination with a staff adapted
to engage and revolve the disk to clear 1ts
passage from the holder and to engage and
tilt the lever that carries the ele@tlo -magnet,
substantially as and for the purposes speci-
fied.

16. Inastaff system for controlling tho traf-
fic on single-line railroads, a holder provided
with a passage for the introduction and re-
moval of a staff, a bolt adapted to obstruct
the passage of a staff from the holder, an
electrically-controlied lock adapted to lock
the bolt against operation, a suitable electric
cireutt including the electrically-controlied
lock, and a switeh for cutting said lock out
of the circuit, in combination with a staff
adapted to engage and operate the bolt when
released from its electrically-controlled lock,

and to simultaneously engage and operate the |

switeh to cut said electrically-controlled lack
outof said circuit. substantially as and for the
purposes speeified.

17. Inastaff system forcontrolling the traf-
fic on single-line railroads, a holder provided
with a passage for the introduction and re-
moval of a staff, a bolt adapted to obstruet
the passage of said staff toorfrom the holder,
an electrically - controlled lock adapted to
lock the bolt against operation, & signal or
alarm mechanisni, an cleetric eireuit inelud-
ing the lock and alarm mechanism, and a
switeh in said cireunit adapted to switeh the
current from the lock to the alarm mechan-
ism, or vice versa,in combination with astaff
ndapted to engage and operate the bolt and
to blmulhmeﬂu%ly engage and operate the
switeh, substantially as and for the purposes
spectfied.

15. In astall system [orcontrolling the traf-

fiec on single-line railroads, a holder provided

with a passage for the introduction and re-
moval of a staff, a bolt adapted to obstruct
the passage of said staft toorfrom the holder,

an electrically-controlled lock adapted to loek

the bolt against operation, a signal or alarm
mechanism, an eleetric circuit including the
lock and alarm meechanism, and a switeh in
said circult adapted to switeh the current
or
vice versa, in combination with a staft adapted
to engage and operate the bolt and to simul-
taneously en cage and operate the switeh, and
a hand-switeh in said eleetrie eireuit ad: 1pted
to switeh the current back from the alarm

mechanism to the lock, or vice versa, sub-
stantially as and for the purposes specified.

429,074

19. In a stafl system for controlling the traf-
fic on single-line railroads, a holder provided
with a passage for the introduection and re-
moval of a staff, a bolt adapted to obstruct the
passage of said staff to or from the holder,an
electrically-controlled lock adapted to lock
the bolt against operation, a signal or alarm
mechanism, a galvanometer, an electric cir-
cuit ineluding thelock, alarm mechanism and
calvanometer, and a switch in said cireuit
adapted toswiteh the current from thelock and
calvanometertothe alarm mechanism, or vice
versa, in combination with a staff adapted to
engage and operatethe bolt, and tosimultane-
ously engage and operate the switch, sub-
Sl"mlt'i::l.lly as and for the purposes 3[)901(1(,(1

20. Inastafl system for controlling the traf-
fiec on single-line railroads, a holder provided
with a passage for the introduction and re-
moval of a sta ff, a boltadaptedtoobstructthe
passage of said Staﬂf toor from the holder, an
electrically-controlled lock adapted to loek
the bholt against operation, a signal or alarin
mechanism, & galvanometer, an electric cir-
cult including thelock, "lewn lllOC]]rLI]l%ll’l, and
aalv: Lnonmtel; and a switeh 1n said cireuit
atlapted to switeh the current from the lock
and galvanometer to the alarm mechanisimn,or
viee versa,in combination with a staff adapt-
cd 1o engage and operate the bolt and to si-
multancously engage and operate the switeh,
and a hand-switeh 1n sald cireuit adapted to
switeh the current back from the alarm
mechanism to the lock and galvanometer, or
vice versi, substantially as and for the pur-
poses specetlied.

21. Inmastalf system forcontrolling the traf-
fic on single-line railroads, & holder provided
with a passage for the introduetion and re-
moval of a stafl, a bolt adapted to obstruct the
passage of sald stalf to or from the holder,an
cleetrically-controllied lock adapted to lock
the bolt against operation, a signal or alarm
niechanism, a galvanometer, an electric e¢ir-
cuit including the lock
and the g: tlvmfjmetel*, a switeh in said eir-
cuit a(_.la,pmd toalternately switeh the current
from the lock and galvanometer to the alarm
mechanism, or vice versa, in combination with
a staft ﬂdapted to engage and operate the
bolt and to 511111,111.:1,1100115]? engage and oper-
ate the switeh, a hand-switeh 1n smd circult
adapted to switch the current back from the
alarm mechanism to the lock and galvanome-
ter,or vice versa, and a]{ey-swnch interposed
mn Lho (‘1(‘(3[31.1(3.;11 connections between the
lock and galvanometer and the alarm mech-
anism and operating to permit the passage of
a current to the one orthe other,according to
the positionof the hand-switeh, &lﬂ"}st‘ultl.:ﬂly
as and for the purposes specified.

22. In a staff system for controliing the traf-
fic on single-line railroads, a holder slotted
vertically and provided with locking-ribs on
opposite sides of the slot, a lock-case pro-

vided with a transverse aperture and a pas-
| sage connecting said aperture with the holder-
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slot a bolt mechanism eonmstmﬂ'of revoluble | from the electro umaﬂ'net and o almnometer to

disks adapted to obstruct the passage of a
staff to or from the holder, tumblers adapted
to lock the disks against revolution, one of
sald tumblers bemu' provided with an arma-
ture, a lever carrying an electro-magnet ar-
ranged with its poles in contact with the tum-
bler-—arm&tm‘e, a normally-interrupted elec-
tric circuit including the electro-magnet, and
a switch adapted to cut the eleetro-maﬂnet
out of the cirenit, in combination with a Stdff

'adap’red to engage and revolve the disks, said

staff being provmed with flanges or warts
adapted to be engaged by 10(,1{111':--1*11)5 of the
holder and to enﬂaﬁ*e and throw the tumblers
and the lever thﬂt carries the electro-mag-
net and to simultaneously engage the SWItCh
to cut the said electro-magnet out of the cir-
cuit, wbstantmllv as :-:Lnd for the purposes
spe(nﬁed ‘“ |

23. In a staff sy stem for controlling the traf-
fic on single-line railroads, a holder slotted
Vertlcally and provided with locking-ribs on
opposite sides of the slot, a lock-case pro-

vided with a transverse aperture and a pas-

sage connecting said aperture with the holder-
mlOf a bolt mechamsm consisting of revoluble
disks adapted to obstruect the passage of a
staff to or from the holder, tumblers adapted
to lock the disks against revolution, one of
said tumblers being provided with an arma-
ture, a lever carry mﬂ* an electro-magnet ar-

ranged with its poles in contact with the tum-

bler armature, a galvanometer, an alarm
mechanism, an electmc circuit 1110111d111ﬂ' the
electro - ma;gnet galvanometer, and a,lafm
mechanism, and a 'switeh adapted to switch
the current from the electro-magnet and gal-
vanometer to the alarm mechanism, or vice
versa, 1n combination with a staff adapted to
engage and revolve the disks, said staff be-
ing prowded with flanges or-warts adapted
to De engaged by the locking -ribs of the
holder and to engage and throw the tumblers
and the lever that carries the electro-magnet,
and to simultaneously engage and operate

~the switch to switch the current from the

50

55

electro-magnetand galvanometer to the alarm
mechamsm O Vice versa, substantially as and
for the purposes specified. .

24, Inastaff systemfor controlling the traf-
fiec on single-line railroads, a holder slotted
vertically and provided with locking-ribs on
opposite sides of the slot, a lock-case pro-
vided with a transverse aperfure and a pas-
sage connectingsaid aperture with the holder-

slot, a bolt mechdmsm consisting of revoluble’

- disksadapted to obstruct the passage of a staff

60

to or from the holder, tumblers adapted to

lock the disks against 1'evolution one of said
tumblers being pmwded with an armature,
a lever carrying an electro-magnet arranged
with 1ts poles in centact With the tumbler-
armature, a galvanometer, an alarm mechan-
1sn, an electrie circuit including the electro-
magnet, galvanometer, and alarm mechanism,

and a switch adapted to switeh the current

Jlever ¢
‘with its poles in contact with the tumbler-

the alarm mech&msm Or vice versa, in com-
bination with a staff adfbpted to engage and
revolve the disks, said staff being provided
with flanges or w &l‘tb adapted to be engaged

Tl
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by the 10(31{1110-111)“5 of the holder and to en-~

-gage and throw the tumblers and the 16'%_"(-}1‘
| tha,t carries the electro-magnet and to simul-

taneously engage and operate the switeh ta

switch the eurrent from the electro-magnet .

and galvanometertothe alarm nmehamsm or
vice versa, and a hand-switeh in said eleetrlc
cireuilt achpted to switch the current back
from the alarm mechanism to the electro-
magnet and galvanometer, or vice versa, sub-
Sta,ntlally as and for the purposes specified.

25. Inastaff system for controlling the traf-
fic on single-line railroads, a holder slotted

vertically and provided with locking-ribs on’

opposite sides of the slot, a lou]«:—case pro-
vided with a transverse aperture and a pas-

sageconnecting said aperture with the holder-

slot a bolt mechanism consisting of revoluble
disks adapted toobstruct the passage of a staft
to or from the holder, tumblers adapted to

lock the disks against revoluhon one of said

tumblers being prowded with an amature, a
carrying an electro-magnet arranged

armature, a galvanometer, an alarm mechan-
1sm, an electric cireuit including the electro-
magnet, galvanometer, and alarm mechanism,
and a switch adapted to switch the current
from the electro-magnet and galvanometer to
the alarm mechamsm Or Vice versa, in com-
bination with a staff ada,pted to engage and
revolve the disks, said staff being prowded
with flanges or warts adapted to be engaged
by the 10(31{1110 ribs of the holder and to en-
gage and throw the tumblers and the lever
that carries the electro-magnet and to simul-
taneously engage and operate the switeh to
switch the current from the electro-magnet
and galvanometer tothe alarm mechanism, or
vice versa, a hand-switeh in said electric cir-
cuit adapted to switch the current back from
the alarm mechanism to the electro-magnet
and galvanometer, or vice versa, and a key-
switchinterposed in theelectrical connections
between the electro-magnet and galvanometer
and the alarm lneehamsm, m1d operating to
permit the passage of a current from one to
the other, according to the position of the

‘hand-switch, substantially as and for the pur-

poses specified.

- 26, Inastaff system for controlling the traf-
fic on single-line railroads, a holder provided
with a passage for the introduction and re-
moval of the staffs, a lock mechanism, and
a staff adapted to operate the lock mechamsm
on being introduced intc or removed from the

holder-passage, in combination with an aux-

iliary lock adapted to be controlled from a
distance and operating on the lock mechan-
ism to lock the staff against removal only,
substantially as described.

27. In a staff system for controlling the traf-
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fic on single-line railroads, a holder provided |

with a passage for the introduetion and re-
moval of the stafls, a tumbler-lock, and a
staff adapted to operate the lock on being
introduced into or removed from the holder-
passage, 1n combination with an electrically-
controlled lock adapted to operate one of the
tumblers of the lock to lock the staff against
removal only, substantially as described.

28. In a staff system for controlling the traf-
fic on single-line railroads, a holder provided

with a passage for the introduction and re-
moval of a staff, a lock mechanism compris-
ing bolts and tumblers, an electrically-con-
trolled tumbler, and a bolt locked thereby, in
combination with a stafl adapted to engage
and throw all the tumblers and move the bolts
when being introduced into the holder, but
prevented from engaging and throwing the
tumblers and moving the bolts when being
removed from the holder, and means, sub-
stantially such as described, to disengage the
electrically-controlled tumbler from its bolt
to enable the staff to throw all the tumblers
and bolts to permit the removal of such staff
from the hoider, substantially as and for the
purposes specified. |

29. In a staff system for controlling the traf-
fic on single-line railroads, a holder, a tum-
bler-lock adapted to lock the staffs against
removal from the holder, an electro-magnet
adapted to control one of thelock-tumblers, a
galvanometer, an electric circuit ineluding

~sald electro-magnet and galvanometer, and a

suitable battery for said cireuit, an alarm
mechanisn, an electrie cirenit including the
same, and a suitable battery for said cireuit,
switches and suitable electrical connections

adapted to switch either battery-current from |

429,074

one to the other eireuit, in combination with

40

a safety-switeh Interposed in said eircuits -

and adapted to close the same through the
sending-battery should the line-wires become
crossed, substantially as and for the purposes
specified.

30. The combination, with the lever 1., its
electro-magnet E M, and the detector-lever 1.2,
fulerumed to lever L, of the kev-arbor K, its
switch-operating lever I/, and the cam IX? on
said arbor, said parts being constructed and
operating substantially as and for the pur-
poses speciiied.

81, The eombination, with the vertically-
slotted staff - holder, the lock-case C, the
notched disks D’ D? the toothed disk D3 and
the tumblers T= I for said disks D* D?, of the
disk D?' provided with peripheral notches
o ', and the tumbler T%, provided with a
locking-pallet the under face of which is in-
clined from right to left, and with an arm *,
extending to the left ecenter notech *, and the
tumbler T, provided with a rectangularlock-
ing-pallet and with an arm 7’ extending in
proximity to both the centerandlower notches
! of said disk D?, said arm # having a pro-
jection %, in a radial plane intersecting the
notehes ' of disks D, the pallets of the tums-
blers engaging the upper notch of the said
disk, substantially as and for the purposes
speciiied.

In testimony whercol we affix our signatures
in the presence of twosubscribing witnesses.

F. W. WEDD. |
A. MOORE THOMPSON.
Witnesses:
PETER J. LIVSEY,
WILLIAM FAULKNER.
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