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No. 846,960.

B Spemﬁcatlon of Letters Patent.

- Patented March 12 1907

Applmatmn filed January 26, 1906, Serial No. 298 086.

Lo all whom it ma,y concerm:
Be it known that I, THoMas W. SMALL, 2

citizen of the United States residing; at Cleve- _

~land, in the county of Cuydhon'a and State of
5 Othr have invented a certain new and useful
Improvement in Circuit-Closing Mechanism,
of which the following is a full, clear, and ex-

act description, reference bemg ha,d to the

accompanying drawings.”

The object of this invention is to provide a
simple and efficient mechanism for automat-
1cally and pemodm&lly making electric con-
- tacts.

The invention, which has a variety of uses,

15 1s well adapted for operating various mdw&—
tors.

10

street-cars, “the mechanism bemg arranged

for the partlc-ular route over which the car
20 travels.

The driving mechanism for my circuit-

“closer is the subject-matter of my copending

application, Serml No. 330,563, filed August
14, 1906. |

The present invention is concemed with
the circuit-closing device itself. It 1s more
fully hereinafter descnbed and 1ts essential
characteristics set out 1n the claims.

In the drawings, Figure 1 is a side eleva-
30 tion of a portion of a rallway-car with my in-

vention attached. Fig. 2 is a plan of my

mechanism, partly broken away. Fig.31sa
. side elevation of the same. Fig. 41s a verti-
cal cross-section through the same. Fig. 51s
35 a perspective view of one of the reversing-
dogs. Fig. 6 1s a perspective view of the
tmvehnﬂ' conta,ct—he&d Fig. 7 is a cross-
section 1001{1110' in the direction opposite to
Fig. 4. Hig. S is an enlarged section of one of
40 the screws and coopemtmg nut.
~ Asshownin the drawings, A represents the
body of a street-car; B, one of the longitudi-
nal members of a truck of the car. Secured
to this member B is my contact mechanism,
carried by a suitable frame C and driven by a
measuring-wheel D, which runs &loncr the
track 2s the car moves -

The frame C is shown as composed of
plates'¢ ¢ at the opposite ends of the device
0 and distance-rods ¢/. Extending betw een

these plates ¢ ¢ are a pair of rods I T 2 Insu-

lated from them.

=5

45

As shown herein, it is embodied 1n a
device designed for actuatmﬂ indicators in

the route.

cross—hea,d F, on which 1s pwoted a bar G.
On the rea,r end of this bar are a pair of par-
tialnuts ¢’ ¢>. Journaled between the frame-
plates are a pair of screws H’ H? = Between
these screws stand the two nuts referred to,

55

the nuts being in such position that but onex .

of them can engage with a screw at a time.

In the bar G are formed a pair of detent-

notches ¢° ¢*, with which coéperates a de-

60

tent-spring 1, operating to hold either nut in

engagement with its screw, while allowing a

.Froperly—apphed force to shift the bar to re-

ease such engagement and bring the other
nut into engagement with the other screw.
On the screws are a pair of meshing spur-
gears J’ J* with the latter of which meshes
the pinion T on the shaft K. On the other
end of this shaft is the worm~wheel £/. Mesh-

1ng with this worm-wheel is a worm L, on the
shaft 1/ of which is a sprocket-wheel M. This

sprocket-wheel is connected by a sprocket-
chain N with the sprocket—wheel P, rigid on
the shatt d of the measuring-wheel D which
runs along the track. The shaft d is jour-
naled in the floating frame Q, which is piv-
oted concentrically with the w orm-sha,ft IFj
From the construction just described it
follows that as the car travels along the
track the wheel D rotates, measuring the
distance and driving the screws at a much
reduced speed, causing the cross-head to
travel just in proportmn to the travel of the
car, the cross-head starting adjacent to one
fra,me—plate when the car starts from one end
of the route and reaching the other end of its
travel when the car reaches the other end of
The cross-head is thus, in effect,
a miniature car traveling along a mlmature

route corresponding to the route the car

travels. It tollows, thorefore,that whenever
the caris at a certam street the nut will be at
a corresponding definite point on the screw.
The nuts are made of ﬁber and 1n each of

| them is a metallic pin ¢° in electmc connection

with the bar itself, the pin being pressed

| outward by a spring ¢° bearing against the

bar G. The screws are made of fiber sleeves
h around steel shafts p', and set radially in
these sleeves and in enﬂ'agement with the

‘shafts are metallic pins A% which are posi-

tioned according to the Streets so that when

Slidable on these rods isa | the car 1s- about to reach a street the pm g
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“which nut i1s 1n engagement.
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in the fiber nut will engage the pin in the | whenever the car moves, whether the car-

sleeve and cause a contact. One of the
circult-wires 1s connected to the guide-bar
E’ and the other to the frame of the ma-
chine. The circuit when closed may operate

suitable electric street-indicating mechan-
1sm, as illustrated conventionally in Fig. 1,

the indicator being designated T and the
circuit-wires ¢ f. The screws turn in oppo-
site directions, so that the cross-head travels
1. one dlrectlon or the other, according to
To cause the
change of engagement from one screw to the

- other automatically when the car reaches the
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end of 1its route, I provide the following
mechanism :

Pivoted to theinnerside of each frame MeTn-
ber ¢ i1s a dog R, having a pair of jaws 7’ and
r®. A spring 'S holds this doginintermediate
position, so that as the cross-head travels
the forward end of the bar G comes between
the jaws 7" and r°. A rearward projection 7°
of the dog stands 1n the path of a pin 4, car-
ried by the spur-gear J’ on the shait H' at
one end, or of a pin u, carried by a collar U on
the shaft H? at the other end. The result is
that the two dogs are oscillated forevery rota-
tion of the screws. When the cross-head is
1 anintermediate position, this movement of
the dogs 1s idle; but when either screw has
brought the cross-head substantially to an
extreme position the forward end of the bar
(G stands between the jaws of the dog, so
that the succeeding oscillation of the dog
swings the bar to cause the engagement of
the other screw, wherefore the cross-head
travels 1n the opposite direction.

The result of the described construction is
that as the car travels back and forth over
its route the cross-head, automatically mov-
ing and reversing, travels backward and for-
ward along its path, making a contact before
each street or station is reached.

In placing the contact-pins 2% 1n the screw-
sleeves I have found it convenient to first
run the car with my mechanism attached
over the route without these pins, stopping
the car at each point where it 1s desired to
have the contact made and making a mark
at the pomnt on the serew which the pin ¢° in

‘the fiber nut 1s then engaging. After the

round trip has been made 1n this way the
pins A? are inserted in the two screws at the
positions marked and the device 1s ready for
operation. It will be seen that by this
method of operating the indicator it 1s unnec-
essary to equip the track or road-bed with
special devices to close the circuit. Kach
car 1s equipped for its own route with. the
proper imndicator and contact-maker. If the
car be changed to another route, 1t is a simple
matter to change the indicator and contact-
maker. The measuring-wheel has very light
work to do and will not slip on the track. 1t

wheels rotate or slide.

My mechanism 1s above describ ed s ap-
plied to a street-car. It is evident, however,
that 1t hasmany uses, and the contacts on the

screws need not be located with particular
reference to any street or other route, but

simply according to the time it is desired to
have elapse between successive closings of
the cicuit.

1 claim—

1. The combination of a rotatable screw
having a vhreaded portion of insulating ma-
terial and an interior electric conductor, con-
tact-pins carried by the threaded portlon n

electric connection with said conductor, 4

traveling nut adapted to mesh with the
threaded portion and having a contact codp-
erating with the contacts on the thread of
the screw.

2. The combination of a pair of screws,
means adapted to rotate such screws, a trav-
eling memrer adapted to engage either screw
and thereby move in either direction, and
contacts, one of which 1s carried by said
traveling memkbker and others of which are in-
sulatingly carried by the threaded portions

of sa1d screws..

3. The combination of & pair of screws, a
member adapted to ke driven in one direc-
tion by one screw, and in the opposite direc-
tion by the other, means for automatically

changing the engagement from one screw to

the other as the memkbter reaches the end of
its travel, a contact device carried by the
member, a serles ol codperating contacts in-
sulatingly carried by the threads of the
screws, and means for rotating the screws.

4, The combination of a pair ol screws
having insulating-threads, a member adapt-
ed to be driven in one direction by one screw,
and 1n the opposite direction by the other
means for automatically chanﬂ'mg the en-
gagement from one screw to the other as the
memker reaches the end of its travel, con-
tacts controlled by such travel and carried in
part by the threaded portion of the screws,
there Leing hand-operated means for chanﬂ'—
ing the enﬂ*agement from one screw to the
other intermediate of the ends thereof.

5. The combination of a pair of screws

_,hawng insulating-threads, a member extend-

ing between the screws and carrying two par-
tial msulating-nuts, means for rotating the
screws in such dlreotlon as to cause the mem-
ber to travel in opposite directions, means
for shifting said member at the end of its
travel to withdraw one nut from its screw
and bhring the other nut into engagement
with the other screw, and contacts carried by
the threaded 'portlons of the screws and by
sald member.

6. The combination of a pair of rotatable
screws parallel with each other, a head slid-

65 will continue to properly record the distance i ably guided parmlel with the screws, a piv-
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by said arm adapted to engage one screw Or

‘travel to shift the one nut out of engagement

either screw, and means actuated by said
dogs for shifting the contact-making means

trolling device driven by said screws in one

- engaged, a pair of pivoted dogs near the op-

846,960

oted arm carried by said head, nuts carried |

the other, means for temporarily holding said
arm in either extreme position, means oper-
ating to engage said arm at the end of its

with its screw and the other nut into engage-
ment with the other screw and contacts 1n-
sulatingly carried by the threads of sai
screws and by said nuts. -
7. The combination of a palr ol screws,
means for rotating them, a pair of movable
dogs near the opposite ends of the screws,
means for actuating said dogs periodically, |
contact-making means adapted to engage

whenever it arrives at the end of its travel.
8. The combination of a palr ol screws,
mechanism for rotating them, a contact-con-

direction or the other according to the screw
posite ends of the screws, said .dogs being
periodically actuated as the screws rotate,
mechanism carried by the contact-maker and
adapted to come into engagement with either
dog at the end of the travel of the contact--
maker, whereby said mechanism is shifted to
change the engagement from one screw to the
other. A -

9. In a contact-making device, the combi-
nation of a rotatable screw composed of
metal shaft. and insulating threaded sleeve
surrounding the same, metallic pins extend-
ing from the periphery of the screw.into said
shaft, a traveling nut adapted to mesh with
the screw and carrying a contact adapted to
successively engage the pins in the insulating-
sleeve. ' _ '

10. The combination of a frame, a rod in-
sulatingly ‘carried thereby, a slidable cross-
head mounted on said rod, a nut on said
cross-head and carrying a contact, a screw
having a metallic shaft and an insulating
threaded sleeve around the same, contact-
pins passing through said sleeve and into en-

eagement with the shaft, means for rotating |

sald screw, and binding-posts, one in electric
connection with the screw and the other with
said insulating-rod. '

11. The combination of a pair of screws,

g

means for rotating them, a pair of dogs near

the opposite ends of the screws, means for ac-
tuating said dogs periodically, contacts insu-
Jatingly carried by the threaded portions of

adapted to engage the thread of either screw
and be driven thereby, and means actuated
by said dogs for shifting the contact-maker
whenever it arrives at the end of its travel.
12. The combination of a rotatable screw
comprising a metallic core and an mnsulating
threaded sleeve, radial contact-pins carried
by such sleeve and engaging such core, a
traveling contact adapted to operate in the

thread-groove and be driven thereby longi- .
of the screw and codperate with

tudinally
the contact-pins as they present themselves.

13. The combination of a pair of screws

each' including a shaft and an insulating
threaded sleeve carried thereby, means
adapted to rotate such screws, an msulating
traveling member adapted to engage either
screw and be thereby moved in either direc-

35

| said screws, a cobperating contact-maker

6o
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tion, and contacts, one of which is carried by -

.said traveling member, and others of which

are carried by the threaded portions of said
SCTewS. _ - |

14. The combination of a palr of screws,
each including a shaft and an insulating
threaded sleeve carried thereby, an insulat-
ing member adapted to be driven in one di-

rection by one screw and in the opposite di-
rection by the other, means for automatically

changing the engagement from one screw to

| the other as the member reaches the end of

its travel, a contact device carried by the

threaded sleeve and engaging the shaft, and

means for rotating the screws.

In testimony whereof 1 hereunto affix my
signature in the presence ot two witnesses.

THOMAS W. SMALL.
Witnesses: | .

B. E. MERWIN,
F. H. TALBOT.
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