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To all whom it may concern:
Be it known that I, Wirriam 1. THOMSON, of

Newark, in the county of Essex, State of New

Jersey, have invented certain new and useful
5 Improvements in Pole-Changers, of which the

following isa complete specification, reference

being had to the accompanying drawings.

The object of my invention is to produce |

Improvements-in pole-changers for electric

o circuits by which the operation of the device

is rendered positive and certain under all con-
“ditions. " |

In pole-changers in ordinary use, such as

frictional pole - changers, the blade of the

15 switch 1s necessarily jammed into the contacts

with a force as great as the force available to

withdraw it, and the chance of failure of op-

~eratlon in attempting to separate the blade

and contacts is consequently always present.

20 By my invention I employ positive means for

actuating the switch in both directions in con-"

nection with a force always in excess of that
required for operating the switch, and thus
render its operation certain whenever re-
25 quired. | |
My invention relates not to the contact-mak-
Ing mechanism or members of a pole-changer,
but to the mechanism for actuating the blade
or movable member of a pole-changer of any
30 available type which embodies one or more
movable contact-making members. For the
reason last stated I illustrate my invention in
- the accompanying drawings in a substantially
diagrammatic manner, only showing so much
35 of the mechanism in detail as enters into the
distinctive features of my invention. |
In the accompanying drawings, Figure I is
a side elevation of a shaft, preferably an ar-
mature-shaft, and of a segment adapted di-
40 rectly or indirectly to actuate a pole-changer,
through a rock -shaft shown in section, to
~ which the segment is attached; and Fig. 1T is
a side elevation of the shaft shown in Fig. 1
detached. Fig. III is an elevation of a part
45 of the subject-matter of Fig. II partially in
section. -
Referring to the numerals on the drawings,
1 indicates the end of a dynamo or generator
shatt or of a shaft connected therewith, which

is provided with a reduced end 2, that enters 50
the hollow end 3 of a worm-shatt 4. By means

of a fixed bearing 5 the shaft 4 is ecarried in-

coaxlal alinement with the shaft 1. Theshatts
1 and 4 are in practice so assembled that they
might revolve independently one of the other s:

except for the special means employed for

uniting them and for imparting to the shaft

4 both a limited longitudinal movement, as

well asa rotatory movement, through the rota-
tory movement of the shaft1. Anymeansfor 6o

transmitting, through the rotation of the shaft

l,an1nitial longitudinal movementto the shaft
4,followed by rotative movement thereof., may
be employed for accomplishing the object of
the preferred mechanism illustrated; but the 6z
sald preferred mechanism consists of a roller
6, revolubly carried, asby a screw 7, screwing
into the side of the reduced end 2 of the shaft 1

and working in a helical slot 8, formed in the

wall of the hollow end 3 of the shaft 4. Itis 7o

| obvious that through the employment of the

means described rotation of the shaft 1 in one
direction or the other will first impart longi-

-tudinal movement to the shaft 4 within its

bearing 5 until the roller meets 6né end or the 7
other of the slot 8, the extent of such move-

ment depending upon the length and pitch of

the slot, and that thereafter the rotation of
the shaft 4 will follow upon that of the shaft 1.
The shaft 4 is designated a ** worm-shaft” be- 8o
cause 1t carries a worm 9, which is preferably
cut or formed upon the end 3, which receives
the end of the shaft 1 and which is enlarged
both to enable it .to receive the end of the
shatt 1 as well as to accommodate the worm 9. 8¢
11 indicates a toothed segment which is fixed
to a rock-shaft 12, by which it is held within
operative reach of the worm 9, thatintermit-
tently actuates it in the following manner:

Assuming‘the worm and segment to be in en- go

gagement, as shown in Fig. 1, and the shaft
1 to be rotatirfg in the direction of the arrow
marlked *“1st,” it is clear that without change of
direction of movementthe worm will continue
to drive the segment until the end of the seg- 93
ment is reached and the teeth of the segment
and the thread of the worm cease to engage.

| This, itmay be observed, constitutes one move-
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ment or throw of the rock-shatt12. Ifnow the
direction of movement of the shaft 1 be re-
versed, the effect will be, first, to drive the
worm 9 longitudinally into engagement with
the teeth of the segment and then to impart
reverse movement to the segment and to the
rock-shatt 12. It 1s obvious that the alter-
nate movements of the segment may be pro-
duced as often as the movement of shaft 1 1s
reversed, and since the shaft 1 1s assumed to
be thatof a dynamo or isoperated by the shaft
of the dynamo it 1s upon a change 1n its di-
rection of movement that operation or the

. pole-changer 1s required to be performed.

15

20

30

35

40

50

The rock-shaft 1s shown as.represntative of
the contact-making mechanism of a pole-
changerand may be designated as the ** prime
mover”’ thereof. A variety of types of such
mechanism 1s 1 familiar use or knowledge in

the art, and for that reason it is thought to be

unnecessary to illustrate details which consti-
tute no part of my present invention.

The operation of my device has been well
outlined 1n the foregoing specification: butit
may be also observed that there is no added
friction to the running of the shatft 1 except
that occasioned by the running of the shaft4
inthe bearing 5. Moreover, the prime mover
or rock-shaft 12 1s not actuated until the worm
1S Ingear.

there 1s abundant power to operate it.

What I claim is—

1. In a pole-changer, the combination with
a prime mover of the contact-malking mechan-
1sm thereof and a shaft, of a member or mem-
bers adapted to intermittently actuate the
prime mover and having a constant connec-
tion with said shaft, and means for actuating
the prime mover dependent upon direction of
rotation of the shatt.

2. In a pole-changer, the combination with
a prime mover ot the contact-making mechan-
1sSm thereot and a shaft, of a member having a

constant connection with the said shaft, means
formparting rotative and endwise movements |

to said member through the rotation of the
shaft, and intermittent actuating mechanism
operatively connecting said member and the
prime mover and adapted to intermittently

Consequently nomovement of the
switeh of the pole-changer is required until

actuate the prime mover, said intermittent

actuation being dependent upon the several

movements of the member derived from the
rotation of the shaft.

- 3. In a pole-changer, the combination with
a prime mover of the contact-making mechan-
1smthereof and a shaft in operative connection
with an armature-shaft, of a member having
a.constant connection with the said shaft first

named, means for imparting rotative and end-

wise movements to said member through the
rotation of the armature-shaft, and intermit-
tent actuating mechanism operatively con-
necting said member and the prime mover and
aclapted to intermittently actuate the prime
mover, said intermittent actuation being de-
pendent upon the said several movements of
the said member. |

4. In a pole-changer, the combination with
a shatt, prime mover of the contact-making
mechanism thereof and segment secured to
the prime mover, of a worm adapted to inter-
mittently actuate the segment, and means for

transmitting to the worm, through the rota-

tion of the shaft, an initial longitudinal move-
ment tollowed by rotative movement thereof.

5. In a pole-changer, the combination with
a shatt and coaxial worm-shaft and bearing,

one shaft having a hollow for the reception

of the other, of a cooperative helical slot and

engaging member 1n or upon the respective

shatts, a toothed segment adapted to intermit-
tently engage the worm, and a rock-shaft con-
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stituting a prime mover to which the segment

1s fixed. |
6. In a pole-changer, the combination with

a shaft and a coaxial hollow worm-shaft and
bearing, a helical slot in the worm-shaft, and

a roller carried upon the first-named shaft and
working in said slot, of a toothed segment
adapted to intermittently engage the worm of

QO

the worm-shaft and a rock-shaft constituting

a prime mover to which the segment is fixed.
In testimony of all which I have hereunto
subscribed my name.

WILLIAM 1. THOMSON.

Witnesses: |
F. K. KXESSINGER,
Krmer K. ALLBER.
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