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of one of the escutcheons which forms the so
Wilkinsburg, in the county of Allegheny and bearing for a staff-socket and a lock prevent-
State of Pennsylvania, have invented a new ing the withdrawal of the staff until the same
5 and useful High-Speed Train System and Ap- | has been turned, and Fig. 18 is a front view
-paratus Therefor, of which the following is a | of the escutcheon. Fig. 19 is a front view of
full, clear, and exact description, reference be- | the indicator - dial, showing the operating 35
Ing had to the accompanying drawings, in | parts in dotted lines; and Fig. 20 is a side ele-
which— vation of the same.

10 HKigure 1.is a diagrammatic view showing My invention relates to a high-speed train-
diagrammatically two staff instruments and | staff system and apparatus therefor, which is
the circuits connecting the same. Fig. 2 isa | employed for facilitating the safe operating of 60
front elevation, partly broken away. showing | trains at high speed on railways, and is par-
the staft instrument which I employ. Kig. 3 | ticularly adapted to single-track railways.

15 1s avertical section on the line III 111 of Fig. My invention is designed to afford a high-

2 looking in the direction of the arrow. Iig. | speed train-stafl’ system in which the cireuits

5" 1s a detail of the preliminary spindle-lock- employed are free from complication and the 65
ing disk. Fig. 4 isa horizontal section on the apparatusused in connection therewith is com-
line IV IV of Fig. 2. Fig. 5 is a rear view pact, efficient, and certain in its operation.

20 of a portion of the mechanism, the casing, | -The object of my invention is to provide an
back plate, and cam-wheel being removed. | instrument swhich permits but one staff to be
F1g. 6 isa perspective view of the preliminary | withdrawn at a time, the act of withdrawal 70

'Nm_ 77,971,
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1o all whom tt may concern:

Be1t known that I, Trromas H. PATENATL, of

spindle and the mechanism connected thereto

shown as removed from their supports In the

view of the same. Fig. 171s a sectional view

locking the instrument, by means of electrical
connections, with another instrument, both

25 normal position. Fig. 7 is a similar view
-showing the preliminary spindle pulled out-
‘wardly, so as to permit the position of the

istruments being locked until the proper
electrical conditions are restored by the in- -

sertion of the staff
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parts to be changed so as to establish the
circuit on the local magnet and one point on
the line-magnet. Tig. 8 is a partial side ele-
vation of the instrument, showing the cir-
cuit-changer and its contacts, the casing belng
broken away to expose these parts. Tigs.
9 and 10 are detail sectional views showing
the stafls, sockets, and socket-supports, show-
ing the portion of the locking-wheels for the
Inner and outer series of sockets, Fig. 10 show-
Ing one of the sockets as it is being turned to
take out a staff and locking the wheel to pre-
vent 1ts being reversed. Fig. 11 is an end
view of one of the staff-sockets. Fig. 11* s
a view of the opposite end of a sta T-socket,
the bore of this socket being reduced to en-
able a smaller staff to be used. Fig. 12 is a
blan view of the same. Fig. 18 is an end
view of one of the staffs, and Fig. 14 isa plan
view of the same. Fig. 15 is a plan view of

- one of the socket-plugs, and Fig. 16 is an end

which has been withdrawn 75
from one of them byreplacing it in the same
instrument or in the other instrument with
which it is arranged to work in conjunction.
A further object of my invention is to en-
able the trains to proceed at high speed, and
this feature of my invention is attained by
making the staff which I employ small and
easily handled, enables me to place a large
number of staffs in a single instrument, and
also facilitatesthe exchange of staffs, it being $3
possible to exchange a small staff at a much
higher rate of speed, and this is of oreat im-
portance 1n a staff system.

A further object of my invention is to pro-
vide a staff and socket therefor which permits
a large number of locking combinations to be
made, which prevents the wrong staffs being
placed in the instrument, and this I accom-
plish in a simple and efficient manner without
changing the size of the parts. 05

My mmvention consists of further details of
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construction of the electromagnets which 1
employ for the main and local circunits and
for the indicator and other combinations and
arrangements of parts more tully hereinatter
described, and pointed out in the claims.

In the drawings, referring to Figs. 2 to 18,

‘inclusive, I illustrate the apparatus which 1
employ 1n carrying out my high-speed frain-

stafi system. In these figures, referring to
Kies. 2, 3, 4, and 5, 2 represents the main
frame or casing of the mstrument. 3 is the

base-plate, upon which the operative mechan-

ism is supported. 4 is the back plate of the

casing, which 1s removably securod to the

the casing 2.
Ing Stand&rds,

base 3 and the side portions of
5, 6, and 7 are socket-support

‘the standard 5 being nearest the front of the

machine and forming a support for all of the
staff-sockets. The middle standard 6 serves
as the end support for the short-staff sockets,
and the standard 7 forms the end support for
the long-staff sockets. Mounted in the sup-
ports b and 7, and also in the front of the cas-
ing 2 and the rear cover-plate 4, is a central
shaft or spindle 8, provided at 1ts front end
with a knob 9, rigidly secured thereto. At a
point intermediate of the standards 5 and 6 a
socket-locking wheel 10 1s rigidly secured,
and between the standards 6 and 7 I secure
another socket-locking wheel, 11, to which 1s

attached a ratchet-wheel 12. Nearthe rearend

of the shaft 8 and adjacent to the rear cover-

plate 4 I secure a cam-wheel 13, which 1s pro-

vided with a penpheral cam-groove arranged
to operate a circuit-changer 14. The standard
5 1s provided with holes 15, which receive the
escutcheons 16, aud these escutcheonsform the
front bearing for the sockets 17, which extend
between the standards 5 and 6 and 5 and 7.
By changing the size of the bore of the sock-

ets 17 and changing the external diameter of

the staffs 1 am enabled without any other
changes in the instrument to adapt it to any
desired size of stafl whichis required 1n order
to permit the desired speed of the trains to be
maintained. This feature of my invention 1s

~ important, as the size of the staff may be va-

50

55

ried without necessitating changes in the statf
instrument other than the sockets for the
staffs. The rear end of these sockets 17 are
supported by a plug 18, which fits tightly
within the bore of the socket and 1s secured
thereto by a suitable screw. These plugs ex-
tend beyond the socket and through holes 19
and 20 in the standards 6 and 7, respectively.
The plugs 18 are provided with a central pro-

jection 21, which is preferably formed inte-

60

65

orally Wlth the plug, and this projection en-
oaoes with the corresponding notch in the end

of the staft 22 when the staff is in its place in

the instrument. The external portion of the
staff-socket 17 1s provided with cdished por-
tions 23, which are preferably somewhat con-
cave and fit the periphery of the locking-
wheels 10 and 11, as shown 1n Higs. 3, 4, 9,

777,971

and 10. The dished portion 23 of the stafl-
socket, which is adjacent to the locking-wheel,
prevents the socket 17 from being tmned eX-
cept when the locking-wheel is 1n the proper
position to allow it to be done. In order to
limit the amount of rotation which may be
oiven to the staff-socket, I provide upon the
St‘LHdaIdS 6 and T stops 24 and 25, and the
rear end of the staff-socket 1s pr0v1ded with
a projection 26, which isarranged so as to en-
oage one or the other of the stops 24 and 25,
accordmo to the position of the socket. At
an mtermedmte point on the exterior of the
socket 17 I form a cam-shaped projection 27,
which serves as a lock to prevent the locking-
wheels from being turned backwardly except

75

30

when the staff is in the socket and the socket -

is turned to lock the staff in the mstrument.
In the periphery of the locking-wheels 10 and
11 I form a dished portion 28, which is pret-
erably a little larger than the diameter of the
cylindrical portion of the staff-socket. At
this point aslot 29 is cut through the periph-

‘ery of the locking-wheels and a spring-pressed

block 30 is mselted in the slot, and 1ts outer
face is curved .in conformity to the radius of
the lockine-wheel. This block 30 1s prevent-
ed from going beyond its proper position by
a pin 31, Whl(‘h engages a slot 32 formed 1n
the block This bloek 18 baclzed by a spring
33, which normally holds it in the position
shown in Fig. 9: but when the socket 1s
turned, as shown in Fig. 10, the block 30
moves inwardly against the action of the

spring and permits “the cylindrical portion of

the staff-socket 17 to enter the depression 28
in the periphery of the locking-wheel. The
spring 33 18 9upported by a suitable bracket
34, secured to the inner portion of the rim ot
the locking-wheels 10 and 11.

The form of staff which I employ is shown
in detail in Figs. 13 and 14, and all of  the
staffs for any pair of instruments which are
desioned to be operated in conjunction with
each other are exact counterparts of each
other. The outer end portion of the stafi 22
is preferably knurled, as shown at 35. "Lhis
knurled portion serves as a grip for the hand
to enable the stafl and 1ts socket to be easily
turned in the ordinary operation of the 1n-
strument. At an intermediate polnt a trans-
verse groove 36 is cut, which extends, pref-
embly a little more than half-way around the
body of thestaff. Thistransverse groove con-
nects at one end with a 10n01tudmal oroove
37, which extends from the transverse groove
to the end of the staff. The inner end of the
staff is provided with a notch 38, which is
adapted to engage the projections 91 on the
stafl-socket plurﬁ% 18. By simply changing
the relative position of the notch 38 to the
longitudinal groove 37 1 am enabled to pro-
duce a large variety of locking combinations,
the socket- plufrs 18 being placed in the sockets
in such a manner that the projections 21 will
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correspond to the particular set of staffs in-
- tended for any pair of instruments.

_ The lon-
gitudinal groove 37 and the transverse groove
26 are always cut in the same relative posi-
tions.

By making the staff-socket plugs long or
short, according to the distance between the

stancards 5 and 6 and 5 and 7, the latter be-
ing shown in the drawingsas long socket-plu oS
and the former as short ones, the projections

21 on these plugs are brought into the same

vertical plane, and I am thereby enabled to
use stafls having standard transverse and lon-
gitudinal grooves. The front bearing for
each of the staff-sockets 17 is formed by an

~escutcheon 16, which is provided with a tongue

39, which engages the longitudinal groove 37

1n the staff as the staff is being inserted or

withdrawn, and this tongue serves as a lock

to prevent the withdrawal of the staff from

the Instrument when it is turned so as to bring
the wall of the transverse groove into engage-
ment with the tongue 39, the position of the
statf-socket 17 being such that it cannot be

turned so as to bring the longitudinal groove

37 opposite to the tongue 39 except when the

locking-wheel, with its depression, is opposite

the socket, so as to permit it to be rotated.
A spindle 40 is loosely mounted in the stand-
ards 5 and 7 and the rear cover-plate 4. The
body portion 41 of the spindle is slightly
larger than the end portions, and a socket, 42

1s Tormed in the rear of the standard 5 to en-

able this enlarged portion 41 to be moved end-
wise by the operator pulling the knob 43 out-

wardly against the action of the spring 44.

A torsion-spring 45 is secured to the spindle

. 40

55
6o

1n 1ts normal position.

loosely connected.

40 at one end and to the standard 5 at the
other. A locking-disk 46 is secured to the
stanclard 7 and is provided with a notch 47 :
which receives a key 48 when the spindle 1is

provided with a suitable stop 49, which limits
the backward movement of thespindle. When

knob 43, the stop49 holds the key 48 in proper
position to enter the notch 47 in the locking-
disk 46, the forward movement of the spindle

hereinatter described. Ata point rearwardly
trom the spring 44 is secured a crank-arm 50,
and to the outer end of this arm a link 51 is
| The opposite end of this
link is connected in a similar manner with a
rocking lever 52, mounted upon a pin 53,
which is supported in a slot 54, formed in a
bracket 55, which is secured to the standard 7.
The other end of the rocking lever 52 is piv-
otally connected to ‘a link 56, which at its
other end is connected to the armature-lever
o7, this lever being pivotally supported by a
bracket 58, which isalso secured to the stand-
ard 7. The armature-lever 57 is provided with
the armature 59, which after ‘being placed
up to the pole-pieces of the magnets 60 and

I

Thelocking-disk 46 is

the hand of the operator is released from the

oeing limited by a mechanism which will be

lever 52 from that with which.the link 56 just

3

61 18 retained there when the aforesaid mage-
nets are energized. The armature 359 is
welghted to such an extent that the combined
energy of the magnets 60 and 61 is necessary
in order to hold it in raised position.

A link 62 is pivotally connected at its lower
end to the pin 53 and at its upper end is con-
nected to a crank-arm 63, which is keved to a
short rock-shatt 64, which is supported in a

| suttable bearing 65, and this shaft 64 extends

through the standard 7 and at its outer end
18 provided with a pawl 66, having a hooked
end portion which is adapted to engage the
teeth of ratchet-wheel 12, which is secured to
the locking-wheel 11.

It the spindle 40 be pulled out and the key
48 disengaged from the locking-disk 46 and
the spindle be rotated clockwise, this move-
ment will depress the crank-arm 50 and
through the link connection 51 will depress
the rocking lever 52 upon the pin 58 as its
fulcrum and will elevate the opposite end of
the lever 52 and through the link connection
56 raise the armature 59 up to the pole-picces
of the magnets 60 and 61, throuch the me-
dium of the armature-lever 57. It the cur-
rent 1s flowing through the magnets 60 and
61 of a proper direction, the magnets will
both be energized and the armature 59 will
be held up. The armature 59 being held up
by the magnets 60 and 61, as shown in dotted
lines in Fig. 5, the link 56 where it is pivot-
ally connected to the lever 32 forms a ful-
crum forthislever, by the movement of which
the locking-pawl 66 is disengaged from the
ratchet-wheel 12, this movement being ac-
complished by releasing the spindle 40, which
under the action of the torsion-spring 45
will be rotated counter-clockwise and in so
doing will lift the link 51, which is connected
to the crank-arm 50 onthe spindle, and. as the
link is connected to the opposite end of the

described is connected, will lift the lever 52
and cause the pin 53, upon which the link 62
1s pivoted, to move upwardly in the slot in
the bracket 55 upon the pivotal connection
with the link 56 as a new fulerum. This up-

ward movement of the link acting upon the

crank-arm 63 will cause the rock-shaft 64 to
rotate and lift the pawl 66 in its bearing sufli-
clent to disengage the hooked portion of the
pawl from the teeth of the ratchet-wheel 19.
At the same time that the hooked portion of
the pawl 66 is disengaged the tail portion 68
ot the pawl is depressed, so as to be engaged
by the next succeeding tooth of the ratchet-

wheel 12, thereby forcing the hooked portion

of the pawl into the next succeeding tooth as
the ratchet-wheel 12 is moved so as to bring
one of the locking-wheels into such a position
that the next succeeding staff-socket may he
turned, as previously described, thereby per-
mitting the staff in this socket to be removed.

The spindle 40 having returned to its nor-
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mal locked position by the action of the tor-

sional spring 45 and the compression-spring
44, the key 48 enters the notch 47 and 1s held

-bV the noteh in the locking-disk 48 in such a

way as to prevent the spmdle 40 tfrom turn-
ing. The crank-arm 50, which is keyed to the
S[Jindle 40, is held against rotation by the key
48, and the link 51, which 1s pivotally at-
tached to the crank-arm 50, serves at 1ts lower
end, where it is attached to the locking-lever
52, as a new fulerum for said lever, so that
as the ratchet-wheel 12 is rotated and the teeth
engage the tailpiéce 68 of the pawl 66 this
engagement of the tailpiece causes the shaft
64 to turn in its bearing, and thereby depress
the crank-arm 63, Wthh is rigidly secured to
the shaft 64. The link 62, which connects
the crank-arm 63 to the pin 53 of the rock-
ing lever 52, forces said rocking lever down-
wardly untll the pin 53 reaches the lower end
of the slot 54, and at the same time the link
56 moves downwardly and forces the arma-

ture-lever 57, which supports the armature

59, away from the pole-pieces of the magnets
60 and 61, thereby breaking the electrical cir-
cuits.
12, which is accomplished by rotating the
shaft 8, on which it is mounted, at the same
time turns the cam-wheel 13 and operates the
circuit-changer 14, which 1s pivotally mount-
ed in a bracket 69, secured to the base-plate 2
of the instrument. One end of this eircuit-

changer is provided with an antifriction-roller

70, which engages the cam-groove 71 on the
Cam-whoel 13, fmd as the 1011@1 1S acted upon

by the groove the circuit-changer is moved

up or down as the oroove 1n the cam- wheel
moves the roller.

- As shown in Figs. 4, 5, and 8, the contact-
strips 72 and 73 are insulated from each other
and from the long arm of the circuit-changer
14 by a piece of insulating material 74. These
contact-strips72and73en gage suttable spring-
contact fingers 75, 76, 77, 78, 79, and 80. The
contact- hnﬂ‘els 75 and 78 are provided with
two contact-points. The fingers 76 and 79
are provided with a single 0011taot~point at
the upper end and in line with the upper con-
tact-pointsof the springs 75 and 78. Thecon-

tact-fingers 77 and 80 are shorter than the
others and are provided with a single contact,

which is in line with the lower contact-points

on the springs 75 and 78, as shown in Figs. 5

and 8. It will thus be seen that the springs
75 and 78 have contacts which are common to
both of the other sets of springs and that
the contact-strips 72 and 73 close the circuit
between springs 75 and 76 and 78 and 79,
respectively, when the circuit-changer 1s 1n
its upper position and between the contact-
fingers 75 and 77, 78 and 80, respectively,
when the circuit-changer 1s in its lower posi-
tion, as shown in Figs. 5 and 8.

A pair of spring-fingers 81 and 82 are se-

cured to the armature-lever 57, and these fin- .

This movement of the ratchet-wheel

777,971

oers are insulated therefrom. 'They are pro-
vided with suitable binding-screws or connec-
tions for the wires which form a part of the
main and local circuits hereinafter described.
These fingers 81 and 82 are suitably tipped,
so as to form contact-points at their end, and

~when the armature-lever 1s in its lower or nor-

mal position the finger 81 rests against a suit-
ably - insulated stop and in contact with a
spring-finger 83, which is properly insulated
from 1ts suppor tmO‘—blacket and this spring
1sprovided with suitable bmdm opostorscrew,
to which one of the wires forming a part of a
bell -circuit, hereinafter described, 1s con-
nected.

A pair of.contact-springs 84 and 85 are se-
cured to the magnet-spectacle for the magnets
60 and 61 and are suitably insulated there-
from by a suitable bushing 84'. These con-
tact-springs 84 and 85 are broucrht in contact
with the spring-fingers 81 and 82 when the
armature-lever 07 carrying the armature 59,
israised up to the pole—p1eces of the magnets 60
and 61 by the mechanism previously descmbed
The circuit thus established closes the circuits
at this pomt on the line-coil and the local
coil. Sha
Between the contwct—sprmw 85 and the local
coil 60 is placed a resistance-coil 86. This re-
sistance 86 is inserted in the local circuit for
the purpose of making the point of attraction
at the central point of the magnets and the
armature and is proportioned accordmcr to the
resistance of the line between the train-staft
stations. The line-coil 61 and the local coil
60 are like an ordinary magnet, but differ
from each other in the amount of resistance.
The magnets are independent of each other so
far as the electrical circuits of which they form
a part are concerned. The cores 87 and 88 ot
the magnets 60 and 61 are connected at their
upper and lower ends by straps 89 and 90 at
the front and back ends of the magnets, re-
spectively. A rectangular pole-piece 91 1S
secured to the upper back strap 90 by suit-
able screws 92 and coacts with a projecting
piece on the front strap 89, so that the lower
end of the pole-piece 91 and of the projecting
portion of the strap 89 are flush with each
other and form the pole-pieces common to
Joth magnets 60 and 61. The pole-pieces thus
formed constitute a stop which limits the
movement of the armature and at the same
time forms the points at which the armature
is held when the magnets are energized.

The magnets 60 and 61 are wound exactly
alike, and when both are energized by bat-
tery or electric currents of the same polarity
as these currents flow out of each the current
of one magnet opposes the current of the other,
and meeting at a central point of their common
pole-pleceq 91,0t suitable conducting material,
the combmpd energy of the magnets attracts
the armature 59 when raised and holds it 1n 1ts
raised position. If the polarity of the mag-
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nets 60 and 61 be different. due to the change

ot polarity in the main circuit, the independ-
ent currents passing through the magnets 60
and 61 will not oppose each other, but will

flow 1n a closed electric circuit through the

magnets and across the strips 89 and 90, which
are of svitable conducting material: but when
it flows in a closed circnit the attractive power
of the magnets is destroyed to such an extent
that the weight of the armature will cause it
to fall away when released by the operator.

T'he magnets 60 and 61, in addition to being

'supported by the spectacle, are further sup-

ported by a bracket 93, secured to the stand-
ard 7. .

Secured to the base 3 of the instrument
by suitable brackets and supports is a push-
key 94, of well-known construction and dia-
grammatically illustrated in Fig. 1.

In the upper portion of the casing 2 is a
dial-plate 95, which is provided with a pair
of Indicating - needles 96 and 97. These
needles are mounted upon rock-shafts 98 and

99, respectively, and the lower needle 96 indi-

cates, 1t 1t moves to the right, that the circuit
1s closed and the current flowing. This needle
1s operated by a magnet 100, which is of
ordinary construction, except that the pole-
pieces are extended so as to permit the arma-
ture 101 to swing transversely between them,
the armature being pivoted upon a pin 102,
which i1s mounted in the spectacle at one end
and in a brass strip 103, connecting the end
_ The lower end of the
finger 104, which is secured to the armature
101, 1s provided with a slot 105, which en-
gages a pin 106, secured to the rock-shaft 98
1n such a manner that when the armature is
attracted the needle 96 will be moved by the
engagement of the pin 106 with the finger
104, which is attached to the armature. The
upper needle 97, which is mounted upon the
rock-shatt 99, is provided with a pin 107,

which engages a slot 108 in an extension 109

of the armature 110, which is polarized by
the permanent magnet 111 through induction.

T'his armature is pivoted upon a suitable pin

112, supported on the permanent magnet at
one end and in a bracket 113, secured to the
spectacle of the magnet 114. The needle 97,
controlled by the polarized armature of mag-
net 114, indicates when the staff is in or out
and when in the position shown in the draw-
ings Figs. 2 and 18 shows that it is in the
1nstrument in the manner hereinafier , de-
scribed. |

I will now describe the circuits I employ
and by which the staff instruments at staff-
stations are connected so as to work in con-
junction with each other.

Referring to the diagram Fig. 1 of the
drawings, X and Y represent two staff instru-
ments which are connected by the line-wires
A B and are counterparts of each other, and
the parts at station Y, which correspond to

“atter.

those at station X, are deéigndtetl jby the

prime-mark. At the station X is key 94. of
ordinary construction and havinge the usual

spring by which the circuit is closed or broken.

@ and ) are the front and back contacts, and
the push-key 94 is provided with a line-spring
¢, by which ecircuit is closed at the contact-
points @ and 4. Connection between Y and X
1s established by the following ecircuits:
Starting at battery o, which serves as a main
and local battery at station X, a wire ¢ leads
from the positive side of said battery to the
front contact-point @, and by pressing the

spring ¢ against the contact ¢ the current will
then flow out through the wire # and through

the magnets of the lower indicator 96, thence

‘through the wire ¢ and spring 76, which

makes contact with strip 72, which is also
In contact with spring 75, and thence through
wire 4 to asuitable lightning-arrester ¢, from

which leads the line-wire B, through which the

current flows to a corresponding lightning-
arrester 2 at station Y, and thence through
wire /', spring 75’,and contact-strip 72’, thence
through spring 76" and wire ¢ through the
magnets of the lower indicator 96', and thence
through the wire 7 to line-spring ¢, thence
to the contact &', from which leads the wire

7'y which is connected to the magnets of the

upper indicator 97', thence through the wire
£ to a wire [/, carried by the armature-lever
57, to which is attached a spring 81’, which
makes contact with point 83’. The current
then passes to the bell 72/, energizing magnets
for the same, thence through wire » to spring
79, through contact-strip 73’ and spring 78’
from which spring the wire o leads to the
lightning-arrester 7', and from the lightning-
arrester 2 the current flows through the line-
wire A tothe corresponding lightning-arrester
¢ at station X and thence through the wire o,
contact-spring 78, and strip 73, thence through

‘the spring 79, which is connected by wire #

to the negative side of battery d. The op-
erator at X pushes the push-key 94 the re-
quired number of times to inform the opera-
tor at Y that he desires to withdraw a. staff
from his instrument. The operator at Y re-
sponds with the requisite number of impulses
by pressing his push-key 94’ and on the last
impulse holds the circuit closed until he gets
notification from X that the statf is withdrawn
1n a manner which will be described herein-
As soon as the operator at X receives
the last impulse he immediately closes the cir-
cuit on the main-line coil 61, at the same time
closing the local circuit on the coil 60. Thisis
accomplished by raising the armature 55, hav-
ing the contact-pieces 80 81, up to the magnets
60 61 by means of the preliminary spindle 40
and the link and lever connections previously
described. Under these conditionsthe instru-
mentcan be operated and a staff withdrawn,and

the following is a description of the cireuits
which are established, permitting this to be
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done: Starting from the battery A th station
Y the current ﬂows through wire ¢ : contact
@', the line-spring ¢, and the wire #', thence
tthIJOh the lower mdleatm - magnets 96,
thence through the wire g’ to the spr ing 76,
which contacts with the strip 72", thisstrip mah

ing contact with the spring 75', which 1s con-
neeted to ere A, thence throucrh the lichtning-

arresters , the curr ent ﬂowmo from the lwht-
ning- anestel v through the Ime wire B to
station X, thmuoh the corresponding lioht-
ning-arrester ¢, thence through the wire 2, the
contact-spring 75, the contact-strip 72, the
spring 76, Wthh is in contact therewith, and
wire ¢, thence thr ough the magnet of the slower
indicator 96, and from this indicator through
the wire f to the line-spring ¢, contact b, wire
7, and thence to the magnets of the upper 1n-
dicator 97. Krom this indicator the wire %
leads -along a wire / attached to armature 57,
this wire bemo' connected to a spring 81, se-
cured thereto “and insulated therefr om, the
spring making contact with point 84, which 1s
connected by a wire p with the main coil 61.
The current then flows through the magnet,
energizing the same, thence out thrmwh wire
Q,Whleh is connected toa binding-post 7, which
isalso connected to wire 7, thence thr ou-:rh wire
n to contact-spring 79, th ough the contact-

strip 73 and spring 78, which is connected by

wire o to the lwhtmrw-erl ester 2. From this
point the main Jine wire A carries the curr ent
to station Y and through lightning-arrester 2’
thence through wire o to contact-spring 78
through the contact-strip 73" and the eonteet-
spring 79, to which is secured the wire 2/,
which leads to the positive side of battery .
The local circuit at X, established simulta-
neously with the main circuit just described,
is as follows: Starting at the positive side of
battery o, the current will low through wire
s to the spring 82, thence to the point 85
through the resistance 86 to the binding-post
£, and from thence a wire » leads throu o'h the
local magnet 60, thence to a binding-post
through the wire w to the binding-post#, from
Whieh leads the wire « to the bindincr—post i,
from which the wire z leads to the negative
side of battery ¢. Both the main-line magnet
61 and the local magnet 60 are now energized
and hold up the armature 59, carrying the
contact - springs 81 and 82 in contact with

points 84 and 85, maintaining the main and.

local circuits. This arrangement of main and
local circuits causes the current to flow from
the battery through the magnet of the loc‘L]
circuit always in one divection and to flow
through the magnet of the main circuit in a

~ direction which is determined by the position

60
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of the contact-strips 72 and 73 of the circuit-
changer 14 with reference to the contact-
springs 75 to 80, inclusive, which engage the
strips, and the position of the circuit- ehanﬁ‘el
is dependent upon whether a staff 1s released
or locked. The act of unlocking a staff, so as
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to permit 1t to be withdrawn from the mstru-
ment, permits the shaft 8, carrying the cam-
wheel 13, to be turned a distance equal to the
space between the staff-sockets. This shifts
the contaet-strips 72 and 73 of the cilrcuit-

changer 14 into the position shown by dotted -

lines in Fig. 1. This change in the position
of the contact-strips 72 and 73 onto the lower
set of contacts formed on springs 75, 76, 78,
and 80 reverses the current flowing from bat-
tery d at station X to station Y and also re-
verses the current from battery ', coming
into station X from station Y, thus prevent-
ing either set of magnets 60 61 or 60’ 61" from
being energized sufliciently to hold up the ar-
mature 59 59’. The construction of these
magnets is such that the combined energizing
of both main and local coils by the currents
flowing opposite each other will sustain the
armature and the circuit-closing strips carried
thereby, and when the direction of the current
is the same In both coils the armature will not
be attracted and the lever will drop down and
the locking-pawl cannot be disengaged, thus
preventing another staff from being taken out
until the staff previously taken out has been
replaced in one or the other instrument, and
if this staff be taken to station Y inserted 1n
this instrument,and locked therein this act will
shift the contact-strips 72" and 73" into the po-
sition shown in dotted lines, Fig. 1, at station
X, and the instruments at Y and X will then
be in a condition to permit another staff to be
taken out. -

The electrical circuits under normal opera-

tive conditions of the Instruments are such

that the stafl's of two codperating instruments
must be present in one or the other instru-
ment or the sum of the staffs in both must
constitute an even number, as the system 1s
designed to be operated in this manner. The
electrleal 011 cuits w1ll be rendered inoperative
if one staff is missing, since the withdrawal of
a staff alters the electrical circuits and can
only be restored to a normal condition by re-

inserting the staff in one or the other instru-

ment.

Having full v described the electrical circuits
employ ed and the operation of the parts of the
instrument 1nconnection with the description
of theilr construction, a brief description of
the operation of the instruments as a whole
will be sufficient to enabl
readily understood and the manner in which
1t 18 used 1n practice. |

In describing the operation of high-speed
stafl system we will suppose that a section of
single track is controlled by it. Two instru-
ments are required, one at each end of the
section, each Instrument containing the num-
ber of stafls required to operate “the traffic
properly. One end of section we will call X
and theother Y. X has a train that he wishes
to send forward to Y. X presses the bell-
push 94 the prescribed number of times (called
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for on bell code,) which rings the bell at Y.

X answers and holds in his bell - push 94’

~which moves over the lower or current indi-

cator 96 to the right. X seeing this indicator
standing over at once pulls out and turns to
the right the preliminary spindle 40, releases
same, (which returns automatically to its nor-
mal position,) as described, and turns lock-
wheel handle 9 to the left, then turns staff 99
to the left and withdraws same, (the act of
turning the lock-wheel handle chanees the cir-
cuit-controller 14, and the upper indicator
will move to **Staff out.”) Assoon as X has
withdrawn the staff he presses in his ball-
push, which will move the upper indicator 97
at Y to " Staff out,” at the same time ringing

the bell calling the attention of Y to the fact.

The staff having been withdrawn is placed

into a rubber pouch (if to be delivered by
hand or if to be delivered at speed into a
rubber pouch) with a steel ring attached.
and the ring and pouch containing stafl is
placed in the mechanical deliverer, (fixed near
the staff-station.) Uponpassing Y the catcher
takes the ring, pouch, and staff. Y then takes
the ring, pouch, and staff from the catcher and
takes out the staff and places the same in his
instrument, turninge staff 22 to the right, and
then turning the lock-wheel handle 9 to the
right, which locks thestaffin. Then Y presses
1n bell-push 94', which notifies X that train
has passed out of section, and upper indicator
at 97 moves over to “‘Staff in.” X then ac-
knowlecges this by pressing in his bell-push
94, which moves upper indicator 97 at Y to
“Staff in.” The instruments are a0ain nor-

mal, and another movement can be made from
X to Y or one from Y to X. |

The advantages of my invention result from

the compactness of the Instrument, the light-
ness of the staffs employed, the absolute lock-
ing of the staffs in instrument against manipu-
lation except under proper conditions in both
stail instruments, the large number of lock-
Ing combinations possible, and the greatly-
increased speed at which trains using a staff
system may be run over single-track railways
by reason of the employment of lightweight
small-sized staffs, the use of small staffs not
requiring the trains to slow down to gather
them up. | -

Many changes may be made in the form
and,arrangement of the parts by the skilled
mechanic and electrician without departing
from the spirit and scope of my Invention,
since |

What I claim is— |

1. A high-speed train-staff system com Pris-
ing a call-circuit, a main circuit, a local cir-
cuit, an electromagnet in said main cireuit and
an electromagnet in said local circuit, a cir-
cuit-closer arranged to close the call-cireuit
when the main and local circuits are broken,

and to close the main and local circuits, and

| Ing - magnets, an armature and mechanism

break the call-circuit, when said circuit-closer
1s raised, and to be maintained in its closed
position when both the main and local magnets
are energized by currents of the proper
polarity, staffs and staff-locking mechanism,
by which the staff is locked. and a cireuit-
changer operated in'conjunction with the staff-
lock, whereby the change in the circuits which
include said magnets is effected when a staff
1s 1nserted or withdrawn: substantially as de-
scribed. o |

2. A high-speed train-staff system compris-
ing a call-circuit, a main circuit, a local cir-
cuit, an electromagnet in said main cireuit and
an electromagnet in said local circuit, arranged
In proximity to each other, a circuit-closer
arranged to close the call-circuit when the
main and local circuits are broken, and to close
the main and local circuits and break the call-
circuit, when thesaid mainandlocal cireuits are
closed, said circuit-closer being maintained in
1ts closed position when both the main and local
magnets are energized by currents of the
proper polarity, staffs and stafi-locking mech-
anism, by which the staff is locked, and a cir-
cuit-changer arranged to be moved so as to
alter the path of the current so as to permit
or prevent the conjoint action of said magnets
when a staff is inserted or withdrawn: sub-
stantially as described.

3. A high-speed train-staff system, compris-
ing staff-stations provided with staff instru-
ments having staffs and stafl-locking devices,
sald instruments being electrically connected,
a circult-closer, electromagnets which coact
when currents of the proper polarity flow
therethrough, to uphold said. circuit - closer,
sald circuit-closer being arranged to be oper-
ated so as to enable a staff to be removed or
inserted, and a circuit-changer operated when
a stafl' is removed or inserted, the direction of
the flow of the current in one of said magnets
being altered by the said circuit-changer, de-
peuding upon its position: substantially as de-
scribed: |

4. A nigh-speed train-staff system, compris-
ing staff-stations, provided with staff instru-
ments, having stafls and staff-locking devices,

¥

-,

~said instruments being electrically connected,

a circult-closer, electromagnets which coact
when currents of the proper polarity flow
therethrough, to nphold said circuit-closer ar-
ranged to be operated so as to enable a stafl
to be removed or inserted, locking mechanism
controlled by said circuit-closing device, and
a circuit-changer also operated when a staff
1s removed or inserted, the direction of the
flow of the current being altered in one of said
magnets by the said circuit-changer, depend-
Ing upon its different position: substantially
as described. |

5. A high-speed train-staff system, compris-
ing a call-circuit, main and local circuits, lock-
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'ad‘lpted to lift the armature to the said lock-

ing - magnets, said armature being held up
when the magnets are energized so as to act
conjointly, and a stafl-lock controlled by said

‘magnets; 'sub%t‘mtl.:xlly as described.

6 Ahml -speed train-stafl'system, compr 1S-
ing a call-circuit, main and local circuits, mag-
nets forming a part of said main and local
coils, an armature, circult-closers common to
said circuits, mechanism whereby the arma-
ture is lifted, a staff-lock controlled by said
main and local coils, said coils coacting to hold
up said armature, to enable said staﬁ lock to
be unlocked and a staff to be withdrawn; sub-

stantially as described.

7. A high -speed train-staff system, having
electric circuits, the combination of a staff in-
strument comprising a support, staffs mount-

-ed therein, electrically-controlled locking de-

vices arranged to hold the said locking devices
in position to permit the withdrawal of a staff,
and a circuit-changer arranged to be oper ated
when said 1001{1110' devices are manipulated to
permit the insertion or withdrawal of a staff,
said circuit-changer altering the path of the
current when the sta t-lock is manipulated;
substantially as described.

8. A high - speed train-staff 1nstrument,

comprising a holder, a plurality ot stafls, a

loc,LmO‘-Wheel to pr event turning of said staffs
except at the proper time, a depressmn n said
locking-wheel affording room for one of said
stafl's to be turned; substmtnllv as described.

9. A high - speed train _st.:tf':’ instrument,
comprising a plurality of staffs, a 10(;111110-
wheel therefor, a depression therein, a mov-
able piece fitted in said depression, and hav-
ing its outer face shaped to the contour of the
lochmﬂ“—wheel sald depressmn affording space
for turning the staff , and said movable piece
preventing displdcement; substfmthﬂly as cle-
scribed.

10. A high-speed train-stafi instrument,
having staffs, locks for said staffs, and lock-
controlline mechanism for said staffs, com-
prising a Spmdle link-and-lever connections
therefor, said lever having changeable ful-
CruIn- pomts to effect the 1001{1110' and unlock-
ing operations of sald lock-controlling mech-
anism; substantially as deseribed.

11. A high-speed train-staff instrument,
comprising a support, hollow sockets mount-
ed therein, staffs fitting said sockets, a lock
for the staff, a rotary lochmo -wheel engaging

‘the socket which prevents 1t from bemﬂ“

turned, except under proper conditions, and
an electr ically-controlled lock for sald wheel
substantially as described. |

12. A high-speed train-stafi 1nst1ument
cOmprising stai s, locking devices for prevent-

‘1ng the rota,tlon of said staffs, a spindle, link-

and- lever connections ther e1L01 sald lever hav-
Ing a floating pivot, a locklnn-plece connect-
ed to said connections, whereby the staff-lock-

[T, o TR
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ing device is released and the staff is locked
or 1eleftsed substantially as described.

13. A hlﬂh—b‘[)GLd train-staff system, coms-
pn%mu a staff instrument, electrical circuits
therefor having a support, staff-sockets, and
staffs mounted therem, a Jock tor the stafls, a
lock for the sockets, a spindle, link-and-lever
connectlons therefor, said lever having a float-
ing pivot, a lockmmplece operated bV sald le-
ver, and an armature also operated thereby,
electl omagnets forming a part of said electric
circuits arranged to hold up the armature, and
thereby shift the fulerum of said floating le-
ver, so as to hold the lever in its new position,
therebv releasing the locking-piece and the
lock controlling “the staffs and sockets, sub-
stantially as descnbud.

14. A high-speed train-stafi system, com-
prising electrical circuits, a staff 1nstrument
consisting of a support, stafis mounted in ro-
tatory bem*mt:rs therein, a lock for said staffs,
a spindle for unloekmg the same, a lever con-
nected to said spindle at one end, an armature
secured to the opposite end of said lever, an
electromagnet adapted to hold said armature
up and maintain the lock in unlocked POSi-

tion, when energized, after said armature 1s

hfted up by the Spmdle-fmd lever connection,
and an intermediate connection upon said le-

. having a locking-piece attached thereto,
a pm forming a ﬂoatmo" pivot at the point
where said inter mediate connection is made,
said pivot forming the initial point of move-
ment of the lcvm, and the opposite ends of
said levers forming the fulera upon which
sald lever moves, to effect the engagement or
disengagement of the lockmo—-plece » when the
magnet is energized and the spindle is rotated,

the St‘lﬁ lock bemo locked or unlocked there-

by: substantially as described.

15. In &hiOh-speed train-staff system, coms-
prising electrical circuits, the combination ot a
staff instrument, consisting of a fixed support,
stafls mounted concentr maIIy therein, a cen-
tral shaft. devices carried by said shatt where-
by the turning of the staffs is prevented, and
other locking “devices electrically controlled,
whereby the locking devices on the shaft are
controlled: substantially as described.

16. A hwh speed train-staff instrument,
comprising a support, a plurality of staifs
mounted in bearings, concentrically therein at
fixed distances apart,a central operating-shaft,
locking devices mounted thereon, and other
1001111:10 devices electrically controlled, where-
by the Former are locked, except ander proper
conditions; substfmtnlly as described.

17. A hwh speed train-stafl instrument,
comprising a plurality of staffs, sockets for
each of said staffs which maintain a fixed re-
lation to each other, and said staffs being con-
centrically located around an operating-shaftt,
a staff-socket lock, and devices upon each staft
and its support which controls the rotation ot
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the staff and prevents its withdrawal. except | which prevent the withdrawal of a staff, ex-

under proper conditions: substantially as de-
seribed.

18. A high-speed train-staff instrument,
comprising a support, a plurality of staffs,
sockets therefor, rotatably mounted in said

support, a locking-wheel whereby said sock-

ets are locked, and a second lock whereby said

- locking-wheel is locked: substantially as de-

IC

scribed.
19. A high-speed train-staff Instrument;

- comprising a support, a plurality of staffs, a

lock on said support for the staff, sockets ro-

- tatably mounted in said support, a locking-
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wheel, and a lock for said locking-wheel, elec-
trically maintained in unlocked position by a
corresponding instrument at a distant point:

substantially as desceribed.

20. A high-speed train-staff instrument,
comprising staffs, a support therefor, a shaft,
sald staffs being concentrically disposed about
sald shaft, locking devices secured to said
shaft, whereby the staffs are locked, a spindle
also mounted in said support, a locking-piece
arranged to lock the staff-locking devices, and
connections between said spindle and locking-
plece, whereby the same are operated to re-
lease said staff-locking devices: substantially
as described. - |

21. A high-speed train-staff Instrument,
comprising a frame or casing forming Sup-

ports, aplurality of staff-receiving openingsin

said supports, each of sald staffs being inserted
and withdrawn endwise from its supporting-

opening, and a lock for the staffs; substan-
tially as deseribed.

22. A high-speed train-staff instrument,
comprising a support, a plurality of staffs,
sockets for said staffs, mounted in fixed bear-
ings in said support, and alock for said sock-
ets and staffs; substantially as described.

23. A high-speed train-staff instrument
comprising a support, a plurality of staffs and
staff-sockets, locks theretfor, said staff-sockets
being rotatably mounted in said support, said

rotation of the staff-socket permitting the in-

sertion and withdrawal of the staff when the
locking devices are unlocked; substantially as
cdescribed.

24. In a high-speed train-staff system, the
combination of two or more staff instruments,
consisting of supports, rotatory staffs mount-
ed therein, electrically-controlled locking de-
vices for said staffs, electrical circuits and con-
nections for said locking devices, arranged so
that the insertion and withdrawal of a staff in
one of said instruments changes the electric

“circuits and locks the other instruments with

which it codperates; substantially as described.

25. In a high-speed train-staff system, com-
prising lock-controlling electrical cirucits, the
combination of a staff instrument consisting
of a support, sockets mounted in said support,
staffsadapted to fit said sockets, locking pro-

jections and grooves for said staffs and sockets, |

ceptunder proper conditions: substantially as
described. |

26. A high-speed train-staff instrument,
comprising a support, and having cylindrical
stall's, and sockets therefor mounted in fixed
bearings, and locking devices for the staffs and
sockets; substantially as described.

27. A staff for high-speed train-staff system,
having a cylindrical body, and provided with
a longitudinal groove and transverse locking-
groove; substantially as deseribed.

28. In a high-speed train-staff instrument,
staffs havinga cylindrical body, a socket there-
for, end supports for the sockets, 2To0Vves in
said staffs, and a lock on one of said supports,
and locking devices for the sockets, whereby
the rotation, and withdrawal of the contained
staff 1s prevented, except under proper con-
ditions; substantially as described.

29. In a high-speed train-staff instrument,
the combination of a hollow socket, a plug se-
cured therein, a staff adapted to fit the bore
of sald socket, and provided with means, atits
inner end, to engage said plug, whereby said
socket may be rotated: substantially as de-
seribed.

50. A high-speed staff instrument, having a

hollow socket, and a staff adapted to fit said

socket, a lock for said socket, a flattened por-
tion on said socket adapted to be engaged by
a locking device provided with a single releas-
ing depression; substantially as deseribed.

31. A high-speed train-staff Instrument,
comprising a support, bearingsin said support,
sockets fitting said bearings, having a stand-
ard outside dimension, the inside dimension
being made to suit the diameter of staff se-
lected, said sizes being determined by the
speed desired in operating the system; sub-
stantially as described.

32. An electromagnet having two coils side
by side, and forming part of two Independent
electrical circuits, pole-changing devices in
sald circuits, said magnets having their pole-
pieces connected by metal strips, thereby form-
ing a closed magnetic cireuit, an external pole-
piece, common to both magnets, an armature
adapted to be held againstsaic pole-pieces, and
to be held in this position when the currents
passing through the coils are of opposite PO-
larity, the pole-pieces common to both mag-
nets, concentrating the lines of force therein,

and thereby sustaining the armature, the flow

of the magnetic current being diverted from
the path followed when but one coil is ener-

“gized or current of a single polarity is pass-

ing through said magnets: substantially as de-
scribed.
In testimony whereof I have hereunto set
my hand. | |
THOMAS H. PATENALL.
Witnesses:
A. M. StrEN,
JAMESs W. BAKEWELL.
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