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To all whom it ma J CONCETTL:

Be it known that we, JOoHN H. SPANGLER
and Rn

5 county of Allegheny and State of Pennsylva-
nia, have invented certain new and usefual
Implovement% in Operating Mechanism for
Klectric switches, of which the following is a
specification, reference being had therein to

10 the accompanying drawings.

This invention relates to certain new and
useful improvements in switch - operating
mechanism, and relates particularly to im-
pwvements in the switch-operating mechan-

15 ism shown and described in the patentissued

to John H. Spangler on Pebl uary 26, A. D.
1901, No. 668,662,

The invention especiallyr elates toimprove-

ments in the construction and operation of the

20 operating-lever which actuates the toothed

wheel of the mechanism and to means for

locking this wheel against backward move-

ment, so as to insure the same remaining in

the position to which it has been moved, in

25 order that when the switch-operating mech-

anism is again actuated the wheel will be in

position te assure the operating of the switch-
tongue.

Tn the operation of electrical switches such

30 as deseribed and claimed in the patent above

referred to it has been found that when the

magnets are deénergized and the operating-

1eve1 returns to 1ts normal position the op-

erating-wheel is liable to turn or be carried

35 backward by the return movement of the

o operating - lever, so that in the succeeding

operation of the switch the teeth which are

carried by said wheel will not be in proper

- position to be engaged by the mechanism to

40 actuate the Swﬂzeh tongue. 'U'his difficulty
we have effectnally overcome by lmprove-
ments in the construction of the operating-
lever and by the provision of a lock which
engages the teeth of the operating-wheel to
45 preventanybackward movementofthelatter.
Our improvements will be hereinafter spe-
cifically described and then particularly
pointed out in the claims, and in describing

the invention in detail reference 1s had to

o the accompanying drawings, forming a part
of this specifieation, Whemm like 11mnemls

SINHOLD HER"\{[AN, citizensoftheUnited
~tates of America, residing at Crafton, in the

E™

-therein.
tional view of the box or casing, showing the
switch-tongue-operating mechanism in end

1 of reference indicate corresponding parts
throughout the several views, and in which—

Flﬂ'ure 1 is a vertical sectional view of the
mcloamn‘ box or casing, partly in side eleva-
tion, showuw the switeh - tongue - operating
mechanism in side elevation, Wibh the toothed
operating-wheel partly in section. Fig. 21

a top plan view of the box orcasing with the'

switch-tongue-operating mechanism arranged
I‘w' 3 18 a tmnsx erse vertical sec-

elevation. Fig.4isadetail perspectiiveview,
partly broken away, of the supportmn‘-
bracket for the lock which prevents the back-
ward movement of the toothed wheel. Fig. 5
is a detail perspective view of the loeking-
pin for the toothed operating-wheel.

In the operation of the electrical switch de-
seribed and claimed in the patent above re-
ferred totheswiteh-tongue-operating mechan-
ism is arranged within a suitable casing 1,
which is provided with a removable cover 2.
This casing ig preferably provided with ribs 3,
whichserveto materially strengthen the same.
This casing 1 is provided in one of its ends
with an opening 4, in which is secured a stuft-
ing-box 5, thlouﬂ'h which the switeh-tongue-
operating rod e}:tends, this rod 6 being con-
nected atits outer end to the switch-tongue.
(Not shown.)

Mounted upon the bottom of the box or cas-
ing 1 are a pair of supporting-standards 7 7,
prowded on their outer faces with bosses 8 8’
respectively, the boss 8 abutting against the
one end of the box or casing i, so as to re-
ceive the tap-screw or like securimg device
9. Journaled in these standards 7 7' and in
their bosses 8 8" is a shaft 10, which extends
outwardly bevond the boss 8 of the standard
7 and has mounted thereon a ratchet-wheel
11. This ratchet-wheelis mounted on the ex-
tended end of the shaft 10 within an operat-
ing-lever 12, which is of a yoke or open-link
form and said operating-lever being free to
swing upon the shaft 10 and held in position
thereon by apin14. Connected to this oper-
ating-lever by a pin or bolt 15 is a yoke or
clevis 16, carrying a shaft 17, whicih extends
into a socket 18, formed integral with or se-
cured to the inner face of one sideof the box
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or casing 1.
head of the yoke or clevis 16 is arranged a
stiff coil-spring 19 for the purpose of return-
ing the operating-lever to its normal position
atter thesame has been actuated and the mag-
nets of the electric operating mechanism are
deénergized, The operating-lever 12 is con-
nected near its lower end by a pin 20 to an
operating rod or cable 21, extending out-
wardly through the side of the box or casing
and connected to the core of a solenoid. (Not
shown.) When the operating-lever 12 is ac-
tuated, the ratchet-wheel 11 and shaft 10 are
operated by the engagement with the ratchet-
wheel 11 of a pawl 22, which is mounted on
the pin 15 and held at all times in engage-

- ment with a spring 23, which is attached to
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end alink-shaped head 26.
~eurved slot in this link-shaped head 26 is a
pin 27, which is carried on the upper end,

the operating-lever. The supporting-stand-
ard 7 is provided upon its boss 8 with a boss

24, which is cored to receive the locking-pin

20, extending through said boss and through
the standard, which pin carries on its outer
Engaging in the

of the operating-lever 12, the slot in said
link being so placed that the actuating of
the operating-lever forces the locking-pin in-
wardly toward the toothed operating-wheel.
Mounted uponthe shaft10between the stand-
ards 7 7" is a toothed operating-wheel 28,
which may be rigidly secured to said shaft
by a key 29, as shown, or in any other suit-
able manner in order to make the same rigid
with the shaft. This operating-wheel 28 is
provided with a series of throwing-lngs 29/,
which are arranged thereon alternately upon
each side of the wheel. This wheel also is
formed on its one face with a series of lugs
50, which are cireumferentially arranged on
the face of the wheel around the hub thereof
and are adapted to engage with the locking-
pin 25 when the operating-wheel Lias been ac-
tuated a sufficient distance to move the same
forward one tooth and operate the switch-
tongue. 'T'he inner end of the rod 6 is con-
nected to a sleeve 31, this sleeve being pro-
vided atitsoppositeend with flanges 32, which
abut against the cross-head 33, carried on the
outerend of theslotted throwing-rod 34. This
slotted throwing-rod 34.is connected atits
inner end or terminates in a yoke 35, which
operates within the standards at their npper
ends and carries rollers 36, which are adapted
tobeengaged alternately by the inclined faces
of the throwing-Ings 29" as the toothed wheel
is operated. Rollers 37 are journaled in the
standards for engagement with the side of
the yoke to facilitate the movement of the
same. A cross-head 38 is mounted on the

slotted throwing-rod 34 adjacent to the outer
end of the yoke 35 and carries a pin 39, which
operates through a slot in said rod. This
cross-head 38 is ccnnected to the flanges 32
of the sleeve 31 by tie-rods 40, which operate
through the cross-head 33 and flanges 32. A
stiff coil-spring 41 is arranged above the slot- |

Between this socket 18 and the.

690,886

ted operating-rod 34 between the cross-heads
33 39.

Secured upon the top of the standards 7 7/
1s a bracket 42, substantially T-shaped in
form, the head thereof carrying on its under-
neath face slotted lugs 43, which lie between
the standards 7 7'. This bracket 42 carries
locking means which prevents the backward
turning of the wheel as the operating-lever
returns to its normal position after the mag-
nets have been deénergized. This locking
or preventing device in the accompanying
1llustration, as shown, is formed of a substan-
tially Y-shaped spring 44, the doubled end

of which lies under the arm 42’ of the bracket

42 and is secured by a clamp or nut 45 and a
bolt or screw 46 passed through the arm 42’
near its end and into the nut or clamp 45.
The free ends 47 are bent downwardly in an
angular direction, so as to be engaged alter-
nately by the inclined faces of the lugs on
the toothed wheel 28, and as the lug passes
beyond the underneath ends of the spring
this spring flies back into position behind the
lugs, so as toprevent the backward movement
of the wheel. The arins of the spring lie
within the slotted Iugs 43. It will thus be
observed that when the toothed wheel 28 IS ac-
tuated one of the inclined lugs on said wheel
engages with its inclined face one of the an-
gular ends 47 of the locking-spring, forcing
the same outwardly until the lug of the wheel
passes beyond the end of the spring, when
the latter retracts or returns to its normal
position, where it will be back of the lug that
has just actuated the same, so as to hold the
wheel against backward movement as the op-
erating-shaft is being returned to its normal
position. |

The standards 7 7' are preferably cast with
webs 7%, which are fastened to the one face

-of the box, and located in the bottom of the

box or casing 1 are stops 48 49, the former to
limit the movement of the operating-lever 12
when being actuated and the latter to limit
the return movement of the lever nunder the
action of its spring 19 when the magnets are
deénergized. Whenthe magnetsoftheswitch
are energized and the rod, chain, or cable 21
thereby operated, together with the operat-
ing -lever 12, which in turn operates the
toothed wheel to actuate the yoke 35 and
through its action to operate the switeh-
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tongue, (not shown,) it will be observed that

the movement of the operating-lever causes
the pin 27 to force the locking-pin 25 in-
wardly, where it will be engaged by one of
the lugs 30 to prevent the movement of the
operating-wheel or lock the same against fur-
ther movementthan the passage of one of the
lugs between the yoke to operate the latter
and actuate the switch-tongue. In the con-
struction the standards 7 7', socket 18, and
the stops 48 49 may be all cast integral with
the box or casing, thereby materially simpli-
fying and cheapening the construction of the
same. The standards may, however, if de-
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sired, be cast independent of the box or cas-
ing and suitably secured therein.

Having thus fully described our invention,
what we claim as new, and desire to secure
by Letters Patent, is— |

1. In operating mechanism for electric

switches, an operating-wheel having lugs on

10
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each side thereof, combined with a spring-
lock the arms of which spread under action

of the lugs on the forward movement of the

wheel and retract after the passage of each
lug to lock the wheel against rearward move-
ment, substantially as deseribed.

2. In operating mechanism for electric

‘switches, an operating-wheel having lugs on

each side thereof, combined with a substan-
tially Y-shaped locking-spring having angu-

lar ends which engage back of the lugs at |

each operation of the wheel and lock the lat-
teragainst rearward movement, substantially
as described.

3. Inoperating mechanism forswitches, the
combination with an operating-wheel having

operating-lugs, of a Y-shaped locking-spring
the arms of which are engaged and spread by
the lugs in the forward movement of the
wheel, and the ends of which arms engage
back of thelugstolock the wheel against rear-

ward movement, substantially as described.

4. Inoperating mechanism for switehes, an
operating-wheel having inclined-faced lugs
on both sides thereof, and a spring-lock hav-
ing arms which are spread by the lugs on the
forward movement of the wheel, said arms
when in their normal position lying back of
the lugs to lock the wheel against rearward
movement, substantially as deseribed.

5. In operating mechanism for electrical

switches, an operating-wheel having lugs al-
ternately arranged on opposite sides thereof,
and means for actuating said wheel, of means

for engagement back of the lugs on each op-

45

.50

55

eration of the wheel to prevent the rearward
movement of said wheel, substantially asde-
scribed. :
6. In operating mechanism for electrical
switebes, an operating-wheel having lugs al-
ternately arranged on opposite sides thereot,
and means foractuating said wheel, of means
for engagement back of the lugs on each op-
eration of the wheel to prevent rearward
movement of said wheel, and means operated
by the operating mechanism of the wheel for
limiting the forward movement of said wheel
at each operation. | |

7. In switch-operating mechanism includ-
ing an operating - wheel having lugs alter-

" natelyarranged on oppositesides thereof, and

60

lugs arranged circumferentially on one face
of said wheel around its hub, of alocking-pin
operated simultaneously with the wheel and

 adapted to be engaged by said lags for limit-

ing the movement of said wheel at each op-
eration thereof, substantially as described.
3. In switch-operating mechanism includ-
ing an operating-wheel having lugs alter-
nately arranged on opposite faces thereof, and

)

|
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lugs arranged circumferentially on one face

of said wheel around its hub, of alocking-pin
operated simultaneously with the wheel and
adapted to beengaged by said lugs, for limit-
ing the movement of said wheel at each op-

7C

eration, and means within the path of travel
of said wheel to engage with the alternately-

arranged lugs and prevent backward move-
ment of the wheel, substantially as deseribed.

9. In switch-operating mechanism, an op-

erating - wheel having lugs alternately ar-
ranged on opposite sides of said wheel, means
for actuating said wheel, and means pro-

jecting into the path of travel of the wheel to

engage with said lugs and prevent backward
movement of the wheel, substantially as de-
seribed.

10. In switch-operating mechanism, an op-

‘erating-wheel, a shaft upon which said wheel

is mounted, a ratchet-wheel mounted on said

75

80

shaft, an operating-lever straddling said

ratchet-wheel, a spring-pressed pawl engag-
ing said ratchet-wheel, a pin carried by the
operating-lever, and means connected to the

operating-lever for actuating the same, com-

hined with a locking-pin having a slotted
head to receive the pin carried by the oper-
ating-lever whereby the locking-pin is oper-
ated simultaneously with the operation of the

operating-lever and operating-wheel,and lugs

on the face of said operating-wheel to engage
with the locking-pin to limit the forward
movement of the operating-wheel, substan-

tially as described.

11. Inoperating mechanism forswitches,an
operating-wheel baving ineclined-faced lugs
on both sides thereof, a spring-lock having
arms which are spread by the lugs on the
forward movement of the wheels, said arms
when in their normal position lying back of
the lugs to lock the wheel against rearward
movement, a series of lugs eircumferentially

arranged around the hub of the operating-

wheel, and a locking-pin operated simulta-
neously with the wheel to engage with the
circumferentially-arranged lugs to limit the
forward movement of the said wheel, substan-
tially as described. |

~ 12. Inswitch-operating mechanism, an op-
erating-wheel, a shaft upon which said wheel

is mounted, a ratchet-wheel mounted on said

shaft, an operating-lever straddling said
ratchet-wheel, a spring-pressed pawl carried
by the operating-lever and engaging sald
ratchet-wheel, means connected to the oper-
ating-lever for actuating the same, a pin car-
ried by the operating-lever, a locking-pin pro-
vided with a slotted head to receive the pin
carried by the operating-lever, and lugs car-
ried by the side of the operating-wheel to en-
cage with the locking-pin and limit the move-
ment of the operating-wheel at each opera-
tion, substantially as described.

13. In switch-operating mechanism, an op-

erating-wheel, a shaft upon which said wheel
is mounted, a ratchet-wheel mounted on the
shaft, an operating - lever straddling said
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ratchét-wheel and connected to the sha;ft', a | faced lugs on said 'wheel, and means for ac-
tuating the wheel, of a locking:-spring the

spring-pressed pawl ecarried by the operating-
lever and engaging said ratchet-wheel, means
connected totheoperating-lever foractuatin o

the same, a pin carried by the operating-lever,

a locking-pin having a slotted head to receive
said pin whereby the locking-pin is operated
simultaneously with the operating-wheel,lugs
carried by said wheel for engagement with
sald locking-pin to limit the movement of the

operating-wheel at each operation , and means

within the path of travel of the wheel to pre-
vent backward movement of said wheel, sub-
stantially as described. | |

14, In switch - operating mechanism, the
combination withan operating-wheelinclined-

ends of which straddle the wheel and engage
the back of thelugs to hold the wheel against
rearward movement, and a locking-pin oper-
ated simultaneously with the wheel to engage
with the latter and limit the forward move-
mentthereof at each operation, substantially
as described. .
In testimony whereof we affix our signa-
tures in the presence of two witnesses.
JOHN H. SPANGLER.
REINHOLD HERMAN.

'Wibnesse_s : |
- JOHN NOLAND,
A, M. WILSON.

20

25




	Drawings
	Front Page
	Specification
	Claims

