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. SWITCH MACHINE,

Appliéation filed June 17, '1919.- Serial No. 304,818,

70 all whom it May concern .

a citizen of the United States, and resident,
of thé city of Rochester, in the county of
‘Monroe and State of New

which the following is a specification.
This invention relates tg electrically oper-

ated switch machines for interlocking sys-

tems for railways, : '

The principal object of this invention is
and simplify the construction.

to improve )
ot switch machines by providing facilities
for lubrication, making the parts accessible
tor adjustment, inspection and repair,-con-
struacting _

strength, lichtness and durability, and pro-
viding a device for protection during hand
operation. . - :

Other objects and advantages will appear.
pro-.
gresses, and the novel features thereot will -
be particularly pointed out in the appended

as the description of the invention

claims.

The invention consists inthe,parts and
the arrangement and combination of

parts which arve more fully set forth here.

mafter. :

In describing the invention in. detail, ref-
crence will be made to the accompanying
drawings, in which like reference characters
designate corresponding parts in the several
views, and in which: - -

Figure 1 is a plan view showing the ap-
switch machine embodying
my invention to a typical switch layout of
well known construetion ; B

Fig. 2 is a-tabular diagram of the timin

n

oi the. different operating parts of the.

switch ‘machine;

Fig. 3% i3 a top plan view of one-half of
he switch machine, with the cover therefor
cmoved, and shows the parts of the oper-

t
ren
ng mechanism included in the gear com-

‘el
ating
pariment; . L
Fig. 8% is-a top plan view of the other
half of the switch machine, with part of
the cover therefor broken away to show the
cirenit controlling
ated operating parts; -
Fig. 44 isa vertical longitudinal section,
taken substantially on the line 4A--44 on
Tig. 3% and looking in the direction indi-
cated’ by the arrows a; )
Fig. 47 is a view similar to I ig. 44, taken

: , : - substantially on the line 4845
Be it known that I, Wrnraror K. Hows,

York, have in-

vented a new and useful Switch Machine, of- maniier of fastening a detachable

‘plate in & hole in the cover :of the switch -

“of the friction

and  arranging the -parts” for

ing also shéwn

‘TOWS e,

-controller, at different. times
‘mechanism and associ-
. to another; and :

on Fig. -
and looking in the direction indicated
by the arrows b, EEnE e

Lig. 5ig 2 fragmentary view in perspec--
tive “with parts spread apart showing “the
cover- -

0B
<y

machine; :

Fig. 6 is a side view of the crank-uged
for mandally operating the switch machine;

Fig: 7 is a detail view sh

60

e
showing the ‘con-: .

struction for vertically supporting the shaft

clutch; -

. Fig. 8 is a horizontal section through the -
friction clutch, with portions of ‘the plates:

b
br

WG . ay ’&:;«'
and connection of the houSing. and the'shaft;

g, 9 is & detail - view showing ‘the ad- -
Justing nut for the friction clutch, and the
. ,

means ror lecking said nut; :
Fig. 10 is a vertical transverse section,

“to" show their -arrangement -

70,

75

taken substantially on the line 10—10in Fig -
4% and looking in the direction indicated -

by the arrowg ¢, the line of this section be- -

inFig. 88;
Fig.
takenfsubsoantially on ‘the line 11—11"in
Fig. 47 and looking in-the direction indi--
cated by the arrows d, the line of this sec-
tion being also shown in-Fig, 38, .7
Fig. 12 is a detail view of one of the se-
lecting plungers; S o

80 -

11 1s a vertical transverse section, = -

Fig: 13 is a horizontal section ‘througl -

one-of the selecting plungers, taken substan- -

tially- on the line 13—13 in Fig. 12, and
lookimg:in the direction indicated by the ar-

Fig. 14 ig
perspective, with certain parts broken away
and spread apart; which shows in a:simpli-
fied form the principal'operating parts of -
the switch machine; : ; :

Higs. 15 to 18, inclusive, are perspective
views, diagrammatic in their nature, shovw-
ing the different positions of the throw bar,
locking plunger and loclk rods, together with
the mechanism for operating the cirenit

movement of the switch from one position”

- Fig. 19 is a simplified wiring
the switch machine and its lever.

Referring
Fig. 1 shows a typical layout for g single’
switch, comprising- the stock railg 1—1a of

90

a diagrammatic view, partly in =

95

100

during: the ™

105

diagram for .

to the accompanying drawings,

110 .
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the miain or straight track and their assoCi-
ated movable switch points 2—2* This
construction is well known and need not be
described in detail. The switch machine A
is secured to the ties in any convenient Wiy,
as by lag screws passed through holes -in
cuitable flanges on the base plate BP . (see
Fig. 3%); and the parts of the machine are
enclosed in. a protecting casing of suitable
construction which 18 provided  with
weather-tight covers. The switeh points
992 are connected by the usual adjustable
connecting rod 3 to the throw bar TB of the
switch machine, and by a rod 4 to the lock
rod LR in the usual way. The detector bar
DB (when a detector bar is used with the
machine), is connected to & rock-lever 5,
which is connected in turn to a locking
plunger -LP of-the switch machine. The

olectric motor M for operating the switch-

machine is preferably mounted in a separate
casing which is secured to one end of the
switch machine casing in any convenient
wayy
convenience in description, the end of the
switch machine - A adjacent to the rock-
lever 5, and opposite to the motor M, will be
hereinafter termed the front end;

The switch machine A in general com-
prises three compartmeénts mounted on a
common- base plate BP, namely, a gear. or
operating mechanism compartment. 3 (see
Tigs. 8 and 4); a circunit controller com-
partment C (see Figs. g% and 4%); and a
point-detector compartment D. The parts
in these compartments will be described in
the order named, with the exception of the
parts in the point detector compartment D,
which: form no part of my present Inventicm.
Suitable weather-tight covers are provided,
one for compartment B and one for compart-
The cover T for the com-
partment B is provided at its rear end with
inteoral lugs or hooks 8 (see Figs. L and 4%),
which are adapted to fit into openings 9
formed in the rear end wall of the irame
GF of compartment B (see ¥ig. 24y, Like-
wise, the cover 10 for compartm ents Cand D
is provided at its front end with an integral
lug or hook 11 (see Figs. 8% and 47), adapted
to hook into an eye bolt 12, which 1s serev-
threaded into the base portion of the frame
CF of the compartments C and D. These
covers are clamped down at their adjacent
ends by a metal strap S which is hinged at
one end to the frame CF and which presses
down on two lugs 13 integral with said
covers (see Fig 1), said strap being adapted
to be fastened at its,other end by a padlock,
or the like, (not shown) to a lug14 integral
with said frame, in much the same manter
as a hasp is fastened:

Operating gearing —Referring to Tigs.:

‘34 angd 44, the throw bar TB of the switch

machine A extends transversely of said ma-

cause reciprocation

as for example, by cap screws 6. TFor

1,466,003

chine and is guided at each end in notches
formed in the base plate BP which are cov-
ered by lugs or caps 15 (see Fig. 3*), inte-
gral with a gear-irame GF forming the
walls of the gear cormpartment B. The
throw bar TB is formed with a ‘U-shaped
jaw 16 between its ends with which a roller
17, carried by a main gear 18, cooperates to
ot the throw bar TB as
said main gear 18 is rotated. This main
cear 18 is mounted on
(see Fig. 4*), which is secured by means of
cap screws 20 to a cross piece 21 extending
transversely of the gear-frame GF and in-
tegral thervewith. The. stud 19 has a hori-
sontal flange or rim around its lower edge
for holding the -main gear 18 in place, and
is centered and firmly secured to the cross
piece 21 by a pin 22. The main gear 18
carries a downwardly extending: pin 23, on
which the roller 17 is journaled; and on the
pin 23 below
24 for operating the locking plunger . LP,
ac heveinafer explained. :

The main gear 18 is driven from. the mo-
tor- M by a train of gears and a friction
clutch, 'The main gear 18 is driven by a
pinion 25, keyed to a vertical shaft
This shaft 26 isjournaledatits lower end in
the base plate BP and at its upper end in a
T-shaped supporting member 27, which is
cocured at its front end to the cross plece
91 b+ cap screws and dowel pins (see Fig.

the voller 17 is another roller-

26.

70

75

a bearing stud 19, -

80 -

85, -

90

95

34), and which has its arms at its other end -

fastened to lugs integral with the gear-frame
GT by tap bolts. - Theshaft 26 is driven by an
iatermediate gear 28, also keyed to said shaft
96 above the pinion 253 4
caid intermediate gear is a. pinion 29 keved
to a second vertical shaft 30. The pinion
99 is formed with a bearing bub 31 which is

and meshing with.

100~

journaled in the-supporting member 27. a

bearing washer or plate 32 being employed
to separate the upper face of pinion 29 from
said supporting member 27 and also to pro-
vide a greater bearing surface for said
pinion.
31 by a pin (see Fig. 4%). The shaft 30 is
driven from a bevel gear 33 through a fric-.
tion clutch K : and the bevel gear 33 is 1o
turn driven by

the armature-shaft 35 of the motor M. The

motor M is of anv -suitable or well known.

type. preferably with series characteristics;
and since such motor forms no part of the
present invention, it need not be described in
detail. - '

Friction

downwardly extending hub 37 ] ournaled in
a bushing 88 in’the base plate BP. - The
shatt 30 extends through said housing 36 and
is journaled at its lower end in its hub 37.
The portion of the shatt 30 just above the
hub 37 is of larger diameter (see Fig. Ty so

This washer 32 is locked to the hub-

a bevel pinion 34 keyed to

110,

120

. clutch—The friction clutch K
comprises a cup-shaped housing 36 having a

pood
o
St

130"
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as-to form shoulders
shaft vertically; and
shaft is flattened on
8). On this flattened
are arranged alternately, one above the
other, a steel plate 39, a friction plate 40,
another steel plate 41, and so on, two sets
of steel and friction plates being illustrated.
The steel plates 39 are loose on the shaft 80
but have a protruding ear 392 fitting in a
groove or keyway 492 formed in the 1inside
tace of the housing 86 (see Tig. 8). The
steel plates 41 have centra] holes shaped to
fit. the flattened portion of the shaft 30, so

for'supporting said
this portion of said

portion of shaft 30

that these steel plates turn with said shaft.

The friction plates 40, which are preferably
macde of “raybestos” or similar friction ina-
terial; are loose on the shaft 80. The several
steel plates 39—41, and the friction plates
40 are pressed together by
spring 43 which bears at one end against a
follower block or plate 44, and at.its other
end against an adjustable. nut 45 -screwed
into the hub of the bevel gear 33, This nut
45 may be turned, as hereinafter explained,
to adjust the tension of the spring 43, there:
by varying the force required to slip the
clutch. " The cover for the housing 86 of-th
friction clutch X is formed by the hevel gear
83 which is attached to said housing by o
dowel pin and cap - screws - (see Figs.” 84
and 443, :

Oiling arrangement —In order to prevent
‘wear on the various rotating parts of the

switch machine, and also. to overcome fric--
tion between said Darts as much as possible,

I have provided holes and passages for con-
ducting oil to said parts, which are readily
accessible to the maintainer :
directiy to the parts to be oiled. Referring
to Fig, 44 an oil hole 46 is drilled through
the cross piece 21 and leads directly to the

o5

t
1

and the main gear 18, Likewise, an oil

b
3
=g
@2 h
o)
7

es the supplying. of oil to the lIower bear-
ng of said shaft, This passage 47 leads to
cavity 48 formed at the bottom of the bore
1+ which said shaft is journaled. and an out-
£ 49 supplies il to.the lower bearing por-
ion of said shaft. I v

is a conduit 50 (see Fig,
duets oil to the bushine 38 in which clutch
K is journaled. - Tt will be noted that this
arrangement keeps oil away from the fric-
tion plates of the cluteh K, it being desirable
to keep said plates dry. :

Locking mechonisin—This comprises the
fock rod LR (see Hig. 1) and a locking
plunger LP operated by the switeh machine
and arranged to lock said iock rod in the
normal or reverse position of the
points.  Referring to Figs. 8% and
iocl iR

54 A d A

[N
P g !

[

=

it et et

H

4%} which con-

o)

20

. ) 48 the
v rod extends transversely of “the
switch machine near the front end - thereof,

opposite sides (see Fig..

_said bars

& compression -

and which lead TR
bearing surface between the ‘bearing stud:

rge 47 lengthwise of the shaft 26 facili-

Leading from the cavitv.
o Y

switch .

8

and is guided in notches at hoth side edges
of the base plate BP, and in the frame CI0
of the circuit controlling compartment (.
This lock rod LR comprises two bars ar-
ranged. side by side, each having long and
short notches In its lower edge, and is pro-
vided with a suitable device for adjusting

other, in the-well known manner. - -
Reterrlng to Figs. 8% gngd 4B it will be
noted that two lock rods are Hlustrated, both

identical in construction, two lock reds

machine is used
switches, movable

being used when the switch
for operating double-slip
point frogs or the like.

The locking plunger LP extends longi-

tudinally of the switch machine. and rests
upon. the base plate BP, being guided at
different points g
integral with said base plate BP (see Fig,
10). This locking plungex LT, best shown
as a whole in Fig. 14, has an enlarged head
51 at its rear end, which is formed. with =
notch or jaw 52 guided by a squared pro-

-jection 53 integral with the base plate BP.

In the head 51 of the
is formed a cam slot
elliptical shape; with a
stop 55;-and this cam
cooperate with

locking plunger 1,P
54, of:a generally
projecting tongue or
slot 54 is arranged to
the lower roller 24" on ths
driving pin 23 of the main driving gear 18.
The locking plunger LP carries a.locking
dog- 56 adapted to enter the notches-of the

throughout its length by lueg -

70 -

Iongitudinally relatively to each -

75

80

85

90

95

lock rod LR, and also another locking dog

57 near its
which is
other of the shoulders (designated 58) on
either side of the jaw 16 of the throw bar

rear end (see Figs 44 gnqd 14y,

the other of its extrame positions, Secured
to the locking plunger LP, by means of

SCrews or ‘rivets, are two
strips 59, (see Fig. 14); s
ing or beveled ends for a purpose- herein-
after explained. o :

The circuit controller—-The circuit™ con-
troller of -the switch machine, best shown
In Figs. 88 42 10 4nq 11,-is sapported and
enclosed in the compartment C, and in gen-
eral, comprises two units, one for controll-

ing the operating and indication circuits, -

(hereinafter termed the operating cirenit
controller), and another unit for control-
ling the circuits of the pole changer coils
(hereinafter termed :

60 arranged

» S0 as to lock said throw bar in-one or

parallel guiding -
-which "have slop- - -

the. reversing eireuit:
~controller).. Each of thess units comprises
a plurality of fixed contact fingers or springs

100
adapted to cooperate ‘with one or the -

105

110°

115

120

In'rows along opposite sides of -

the machine, and two separately movable -

‘contact - carriers or blocks 61 and 62, re-

125

spectively, arranged to be shifted back and -

torth from one side of the machine to the
other into and-out of engagement with said
contact fingers 60. The ‘position of the con-
tact carrier 62 of the reversing-circuit, con-

130
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two parallel cores T3 of the

P

troller is selected by the lock rod LE in ac-
cordance with the position of the switch
points, and this_contact carrier is moved
mechanically to its selected position by the
final locking movement of the locking
plunger L. ‘Likewise, the contact carrier
61 of the operating circuit controller hus
its position selected by the lock rod LR, and
is operated mechanically by the locking
slunger LP; but this contact carrier 61 may

“lso be shifted electrically, when the switeh

‘s in mid-stroke, by the energization ot pole
changer coils 63—64. These units will
arst described separately, and then their
“nter-nction and cooperation pointed out
more fully in the description of the opeva-
{ion of the switch machine.
The stationary or fixed contact

60 of the circuit controllers are carried by
fvwo bars of insulating material 65 (see Fig.
3%), which are tastened by serews to 2
1racket or shelf 66 extending along the
sides and one end of the cirenit controlling
compartment G, preferably integral with
the walls thereof. Referring more particn:
larly to Figs. 10 and 11 ench of these sta-
tionary contact fingers 60 includes, in ad-
dition to the  contact finger or spring
proper, a retaining member 67 of relatively

be

stiff material fastened by a screw-bolt 683
The contact spring
60 is held. at one end by a bolt 69,

to its insulating bar 65.

which
has its head secured to said retaining mem-
ber 67, said bolt 69 being provided with
clamping nuts in the usual manner to con-
otitute a binding post to connect wires to.
caid contact finger. The other and tree end
of the contact spring 60 is doubled over and
ander the free end of the retaining mem-
wer 67. The retaining member 67 serves fo
limit the upward and downward movement
of the free end of the contact spring 6U.

“and said retaining member, being relatively

stiff, prevents the bending of the lighter

contact spring out of 1its proper-position.

The movabls contact carrier 61 for the oper-
ating circuit controller is formed substan-
tially in the shape of an inverted T (sec
4%}, 'and includes a block of suitable insulat-
ing material 70 to which a single row of con-
tact pieces 71, connected together in pairs,
arve fastenod, preferably by being inoulded
therein.  As shown, these contact pleces
consist of a strip, inverted U-shape in
cross. section, which is long enough to span
two adjacent contact fingers, and which has
its middle portion partly cut away,
in Fig. 8% The lower arms of the contact
carrior 61 are fastened by bolts T2 to the
pole-changer
coils 63—64 (see Fig. 4%),sothat said contact
carrier is supported and operated by said
cores. The cores 73 and associated parts are
duplicates. Tach core 78 is hollow (see

T
H1g.

TFig. 11) and stides in a stationary tube 74 of

fingers

‘plugs 76.

as shown.

1,466,903

brass or similar non-magnetic material; and
cach core is provided with a roller 75 near
ench end extending through a slot in the
core and resting upon the brass tube. The
Lrass tube 74 is supported at its ends by
plags 76 fastened to detachable cover plates
=7 secured to the frame CF forming the cir-
cnit controller compartment C. Tach of
these plugs 76 is formed with a tapered
spindle (see Iig. 11), which is adapted to
enter the hollow cove T8, and vary the re-
Tuetance of the magnetic circuit for the cor-
responding pole-changer coil, so as to im-
prove the attractive effort of said coils. The
pole-changer coils 63—64 themselves sur-
round the brass tubes 74 and are pressed
inward toward the middle of the machine
against a circumferential ridge or enlarge-

10

86

ment on said tubes by springs T8 on the -

The spring 78 hold the coils in -
place and prevent them from vibrating and
wearing out. The ends of the pole-changer
coils, 63—64, which are preferably form-
wound, are protected by washers; and the
brass tubes T4 are cut away to permit at-
tachment of the contact carrier 61 to the.
cores 73, all as shown in Fig. 11 Tt will
be observed that this construction permits:
removal of any one of the pole-changer coils
by merely taking off the proper cover plate
77 and sliding out the coil, the lead wires
heing of course disconnected.

The contact carrier 62 for the reversing
cireuit controller comprises a similar block
of insulating material 79 in which .are
moulded two rows of contact pieces 80 which
are identical with those previously described
for the operating circuit controller. This

90

100

contact carrier 62 is associated with and

forms a part of a unit of apparatus includ-
ine a contact shifter. CS for operating both

of the contact carriers 61—62 of the entire
cirenit controller, the construction being
such that this unit of apparatus may be dis-
connected and taken out from the machine as
a whole for inspection, adjustment, or re-
pair. This detachable unit comprises & main
supporting frame 81, which is hung from
the side shelf 66 of the circuit controller
compartment C and 1s fastened thereto by
cap screws. This supporting
shown in Fig. 10, is substantially H-shaped,
with a detachable bottom cross member 82.
The contact carrier 62 for the reversing cir-

cuit controller is slidably mounted on two

rods 83 fastened to said supporting frame
81 (see Figs. 4% and 11).

The contact shifter CS, best shown as a
whole in Fig. 14, comprises an irregular
shaped part including an upper portion 84,

106-

110~

frame 81, best -

120

—
S22
S

and a lower portion 85 connected by two - -

vertical side members 86—86% ~The upper

“and lower portions 84 and 85 of said contact

shifter CS are journaled on a pin 87 fas-
tened to the top and bottom cross members

130
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~ The upper

portion 84 of the contact shifter CS is pro-
vided with an integral arm 88 having a slot
or jaw at its end. which strac dles a down-.
wardly extending pin 89 secured to the con-
tact carrier 62 of the reversing circuit con-
troller, so that oscillation of the “contact
shifter S causes movement of said contact
carrier 62 from one ex‘reme position to the
other. The contact carrier 61 of the operat-
ng cirenit controler is actnated by an arm
90. which is jomrnaled at one end on the pin
7 and which ‘extends between the two side
members 86—862 of the contact shifter CS;
and this arm 90 is provided with a similar
slot or jaw at its free end yhich cooperates -
with the downwardly extending pin 91 se-
cured to said contact carrier 61, To the
lower portion 85 of the contact shifter CS
is fastened a downwardly extending pin 92
carrying a roller 93 which is arranged to co-
operate with the onides 59 on the locking
plunger LP.- Also carried by said lower
portion 85 of the contact shitter (S are two
other pins 94940, carrying rollers 95—95e
which are arranged on opposite sides of the
axis of escillation of said contact shifter CS.
The contact shifter CS ig operated by two
selecting plungers SP, ene for the normal

position and the other for the reverse posi-
tion of the switch points, Since these se-
lecting plungers- are counter-parts, the de-.
scription of one will suffice for hoth. Fach
selecting plunger SP comprises a  curved
bracket 96 in which is slidably mounted
squared plunger bolt 97, said bolt being ar-
ranged to be driven by - the lock dog 56
a2gainst one or the other of the rollers 95—95°
on the contact shifter CS; as more fully ex-
plained hereinafter in the description of the
operation. These brackets 96 are curved in
opposite directions (see Fig. 33), or in other
words, are right and left-hand brackets, and
are fastened by tap screws, one to one of the
two bars of the lock rod LR, and the other
to the other of said bars, Hach plunger bolt
97 is provided with an adjustable tappet
bolt 98 and a locking nut 99, and associated
with the plunger holt is a centering and re-
taining device, shown in detail in Fig. 13,
In this construction, a V-shaped notch 100 is
formed in the plunger bolt 97; and arranged
to cooperate with this noteh is a ball 101
which is urged toward the plunger bolt. by a
compression spring 102 housed in a casing
formed in a lug 103 integral with the
bracket 96, said spring being held in place
by a cotter pin 104, When the plunger bolt
97 is in the retracted position, the ball 101
is forced into the noteh 100 and prevents
the bolt 97 being jarred out of this retracted
position.  When' the plunger bolt 97 is
moved back toward its retracted position,
In 2 manner hereinafter explained, as soon
a8 1t approximately

,003

_plunger bolt 97,

without removing cover for
-‘ment B, by providing a hol

“with a bayonet slot
shown in Tig, 5.

‘50 that it ig not

reaches this retracted

position, the ball 101-under the pressure of

the spring 102 seats itself in g V-shaped

notch 100 and forceg the bolt to. the correct.

position.

retracted position and is yieldingly held in
that position: B T T P o
i enual -operation.~For Cases: o1 -emer-

gency, or when it is desirable .to adjust or..
repair-the switch: machine, a hand crank 106.

(see. Fig. 6) is provided: for: enabling the
machine to .be operated .manually. - This

“crank 106, shown in Fig. 6, is arranged te
the bore in the hub 81:0f the -
: 280

be inserted in :
pinion-29, said ‘bore being provided “with a
keyway in which the key-like projection on
the crank 106 fits.- -Provision is made so
that ‘the hand crank 106 may he. inserted

: or-the compart-
e directly over
the hub 31 of ‘pinion 29; (see Figs. 44 and
5), with a_detachable .cover plate 107 for

said hole. This cover plate 107 is provided

On account :of the vautomatic fes,tofing

machine. it ig dangerous
chine by hand with the :
make it sure that the maintainer will not
forget to cut off power before starting to
crank ‘the-machine, a- protective device. is
provided,. such that the ‘maintainer cannot
insert the crank 106 until he has operated a
circuit controller which acts to -open  the

to crank :the ma-

locking arrangement as
e T %0

.4::5; ,>

Thus, after each operation of the

it is returned to the same 70 -

15

853

feature characteristic of this type of switch

power; on; and. to -

95

100

common return connection for. the switch. -

machine, * In

illustrated, this protective device-

the “particular arrangement -
corprises -

a guard plate 108 pivoted to the supporting - -

member 27 which normally prevents the in-
sertion of the crank 106" until- moved “to
bring the hole in said guard plate over the
bore in the pinion 29. This guard plate 108.

is connected by an arm 109 and a rod 110
~to a suitable“circuit controller (see Figs.

3% and 4%). As shown, this cireuit con-
troller comprises contact springs 111 . fas-
tened by binding posts to a block of insu-
lating material 112, which is fastened to the
end wall of the gear frame GF, said block
of insulating maferial also serving to guide
the end of the rod 110. An insulated con-
tact member or disc 113 is attached to the
rod 110 and is adjusted to contact with the
contact springs. 111 ‘when the guard plate
108 is in the normal position shown in F ig.
3% and to break such contact when said
plate 108 is moved to insert the crank 106.
Obviously, this protective circuit controller
cannot be closed while the crank is in place,
possible for power to be
rltch . machine while the
maintainer is cranking it over. .

The crank 106 is also used in connection
with the adjustment of the clutch X.' This

applied to the switch

115

120

125

180
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After the crank

‘nut 45; and while

whereupon the

‘notches still finer

adjustment 1s accomplished as follows:
106 has been inserted, It 1¢
the set screw 114 engaging

turned to -bring
adjusting nut 45 (see Tig.

a notch in the
9) into position to be reached and backed
off; and then the crank Is turned until a
hole 115 (see Fig. 9) is directly under a
hole 116 in a lug integral with the support-
ing member 27 (see Fig. 4*). A rod or
other appropriate tool is Tnow inserted
through the hole 116 into the hole 115 in the
thus holding the nut 45,
the crank 106 is turned. in either direction,
according to the adjustment required, to ro-
tate the bevel gear 33 through the medium
of the shaft 30 and the parts of the {riction
cluteh K, to screw the nut 45 into or out of
gaid bevel gear 33 and thus vary the ten-
sion of the spring 43. After completing the
desired adjustment, the nut 45 is brought
to the position where the locking screw 114
again registers with the notch in said nut,
parts may be locked as be-
fore in the new adjusted position. The ad-
justing nut 45 18 preferably provided with
a fine thread, so that the desired adjust-
ments may be obtained by turning said nub
one or more complete revolutions; but obvi-
ously, by the addition of other locking
adjustments could be ob-
tained. L
Operation—The operating and indica-
tion circuits used with my improved switch
machine are shown in a simplified and dia-
orammatic manner in Fig. 19, the el
known safety magnet, indication selector,
polarized cross-protection relay, and the
like, usually employed in a coniplete system
being omitted to avoid complication. - The
switch machine is controlled from the tower
by the usual lever L, which is moved back
and forth by the operator. The construction
of this lever L the indication latch mecha-
nism, the indication magnet 117 and other
parts associated therewith are well known,
and since they form no part of this nven-
tion, they will not be described, except in so
far as may be necessary to make the opera-
tion of the switch machine clear. The con-
trolling’ lever L has four positions, namely,
“ pormal,’ “normal indication,” “reverse in-

‘dication” and “reverse,” named in the or-

der in swhich they occur as the lever is
pulled outwardly fom the normal position
shown in TFig. 19. The indication latch
mechanism prevents movement of. the lever
L beyond either indication position until
said latch mechanism is released by energi-
sation of the indication magnet 117; and
the final movement of the lever L in either
direction releases the mechanical jnterloci-
ing (not shown) through cam slot 118, and
up-and-down rod 119.

In describing the operation, referemce
will be made to the diagram in ¥Fig. 2, which

1,466,003

indicates the approximate timing of the
different operating parts of the switch ma-
chine. In this diagram horizontal distances
represent in degrees a complete cycle of

movement of the main driving gear 18 and
intersecting the:

the short vertical lines
horizontal lines point out when a change is
made in the condition of the operating part
corresponding to this horizontal line. Figs.
15, 16, 17 _and 18 show" diagrammatically
the various positions which the driving pin
23, the throw bar TB, the locking plunger

70

75

LP, and the lock rod LR, together with the

mechanism for operating the circult con-

troller assume at different times during the-

movement of the main gear 18 through one
complete cycle of operation.

With the parts of the switch machine in
the normal position as shown in Figs. 14,
15 and 19, the operation of the switch ma-
chine in throwing the switch from normal

{o reverse is as follows: The contrelling

lever L is pulled out, to the left as vieived
in Fig. 19, to the reverse indication posl-
tion, and contact blocks 120 and 121 secured
thereto contact with the pairs of contact
springs 122 and 123, respectively, thereby
establishing a reverse operating circuit for

the motor M. In tracing this and other cir-

cuits, the several contact fingers 60 and con-

‘tact pieces T1 of the circuit controller will

be given different numbers. This reverse
operating circuit may be traced as follows:
commencing at one terminal of the operat-
ing battery 124, conductor 125, contact
springs 123 and contact block 121, wcon-
ductors 126, 127 and 128, contact springs
199_-181 and contact piece 130, conductors
132 and 133, armature of the motor
ductors 134 and 135, contact springs
136—137 and. contact piece 138, conductors
139 and 140, field of the motor M, condue-
tors 141 and 142, contact springs 111 and
contact disc 113, and common 143 and. con-
ductor 144 bacl to the other terminal of bat-
tery 124. :

The wmotor M, being supplied with elec-
tric current, its armature shaft 35 drives
the bevel pinion 34, bevel gear 33, friction
clutch K, shaft 80, pinion 29, intermediate
gear 28, shaft 26, pinion 25, main gear 18
and pin 23.
main. gear 18 in a circular path (indicated
by a dot and dash line in Figs. 14 and 15)
in a clockwise direction, as indicated by the
arrow in Fig. 15. For about the first forty
deorees of revolution of the main gear 18,
the motor M rums freely without moving
any part of the switch machine other than
the gears in the gear train, since the roller
94, on the driving pin 23, follows the curved
portion of the rear edge of the cam slot 54
which is formed on the arc of a circle con-
centric with the circular path of the driving
pin 23.

M, con--

The pin 28 is moved by the

80

85

90

95

100
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110

115
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After this free run of the metor armature,
the lower roller 24 on the driving .pin 23
strikes the edge of the cam slot 54 of the
locking plunger P, and during the next
part of the movement of the-driving pin 923
(from about 40 degrees to about 110 degrees)
the locking
locked position shown in Fig
approximately the frst halt of
movement of the locking plunger LP (from
about 40 degrees to about 75 degrees) :the
locking dog 56 ‘is carried out of engage-
ment wwith the corresponding notches in the
lock rod LR, and the
ried . cut of ‘engagement vith the shoulder
58 of the throw bar TB, thereby unlocking
the switch points. During the first part of
this forward ‘movement of the locking
plunger LP, hefore
switch 1is completed, the beveled end of one
of the guiding strips 59 (see Fig. 14), en-

o

2- 16, During

- gages -the roller 93 on the-contact shifter

30

40

a0

—p—

C8 and causes said shifter- to be turned
about its supporting pin 87, in a counter-
clockwise direction, to the middle position
shown in Tigs, 16 and 17.- The contact
shifter CS is held in its middle position
until the switch has heen completely thrown
and again locked, for the purpose explained
more fully hereinafter. This movement of
the contact shifter CS t4 the middle position
moves the contact. cartier 62 of the revers:
ing cireuit controller to the middle position,
t0 permit reversal of the ‘switch in mid-
stroke, as more fully explained hereinafter,
but does not change the contact carrier- 61
of the operating cirenit controller, rherely
taking up the lost motion between the side
member- 862 of
the operating arm (see Fig: 16). Thae
movement of the contact shifter CS to. its
middle position also forces the plunger bolt
97 of the normal selecting plunger SP on
the lock rod TR hack to the retracted posi-
tion shown in Fig. 18,
ing been moved out of the way; and the co-
operation of the spring-pressed hall 101 and
notch 100, hereinbefore described, forces the
plunger bolt 97 to the proper position and
holds it there. :
After the throw bar TB and the lock rod
LR have been unlocked, the locking plunger
LP continues its outward movement to g
point (at about 110 degrees) in the travel
of the pin 23, in an idle movement which
serves to-complete the operation of the de-
tector bar. During this idle movement of
the Jocking phinger TP, the upper-. roller
17 on the driving pin 23 enters the laterally
opening jaw 16 in the throw bar TB, and
at-a point (about 105 degrees) in the travel
of said pin, just before the locking plunger
LP completes its forward,mm*ﬁementf said
roller 17 strikes the lower edge of said jaw
18 (see Tig. 16), and starts to move the

o0

. this lost mot
plunger P ig moved to its un--

the forward

locking dog 57 is car-

‘alignment with the voller
the . unlocking of the

~with the lock

the contact shifter OS and -
‘the end of its movement, the locking

the lock dog 56 hav-

“the locking plunger-LP, the. contact shifter .

e

throw bar.  Due to the lost-motion connec.
tion between the throvw bar TB and the
switch points 92— ga (see Fig.: 1), the first
rart of the movement of the throw bar TR
does not move the switch points; but after:
ion istaken up, the switch points
are thrown. . - S R
As the switch points 9—9a
lock rod LR, being connescted to them, also
moves and causes the normal noteheg:of said
lock rod to be moved ous of ‘alignment with

10

are moved, the

75

the locking - dog 56 and the reverse notches .-

to be moved into said alignment, Lilkewise,

the normal selecting plinger SP on the Tock

rod LR ig shifted out:

roller 95 on the.contact
reverse selecting

ol alignment with:

rlunger SP
95% on the oppo-
shifter CS (see F ig.
any reason ‘the plunger bolt 97

site side of said contact
17). If for

80

shifter CS, snd the .~
is brought into

85

of the reverse selecting plunger should faj] -

to be'in its retracted position after having
been nreviously: actuated, this pluneer holt ‘
might strike roller 952 and canse premature -
shifting of the contact shifter CS." To obvi- -
ate such 'a'diﬁiciil‘cy,'ﬁxed'lug‘s 200 with in-
clined faces are provided on ‘opposite sides
of the upporting frame ‘81 -(see: Figs. 38
and 10), and the melined faces of said lugs
engage ‘the tappet holt 93 and.- positively
force it to its correct position

rod LR, o

Shortly before .the throw har TB has

reached 1ts extreme position (at about 218 -

degrees), the lower roller 24 on the driving*
pin 23 strikes the rear edge of the cam slof
54 in the locking plunger TP and commences
the return movement - of : said . locking
plunger; and after the throw bar TB reaches
dog 57
18 in -position to pass behind the -shoulder
58 of the throw bar TB and likewise the
locking “dog 56 is in position to enter the.
reverse notch of the lock rod LR so ag to
lock the switch. The actual locking of the
switch starts at about 245 degrees and is
completed at about 290 degrses.

uring this final locking movement of

CS is released from *he guiding -strips 59,
and the lock dog 56 strikes plunger holt
97 of reverse selecting plunger S (which
i8 now in alignment with rolley 95} and
causes a further turning of said contact
shifter CS in'the counterclockwise dire-tion
to the position shown in Fig. "18. " This
shifts the contact carrier 62 tq ‘the extrems
reverse position, opposite to thit which it
originally occupied.. The arm 90 and~con-
tact: carrier 61 are likewise simultanéously
rocked by this final ‘movement of the con-
tact shifter OS to the reverse
interrupts -the supply of current +o the
motor M at the contact springs 129—131
and 136—137, but the armature. of motor

90

95
as it moves

100

105

110

115

ot

20
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position. Thig
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M and the connected gearing continue to
revolye, due to the acquired momentum, un-
451 its movement is arrested by the genera-
tion of the indication current,.as hereimafter
explained. The tongue 55 on the cam face
of the locking plunger LFP is provided to
limit the movement of the roller 24 2l the
main gear 18, in case the motor armature
should not be snubbed by the generation of
the indication current for any reason, in
order to obviate any possibility ot the voller
94 over-running so far as 1o strike the other
edge of the cam slot in the locking plunger
and unlock the machine.

When the operating contuct pleces 130
and 138 attain their reverse position, & cit-
cuit for the indiration current is agtablished
as. follows: commencing 2t the right-hand
brush of the armature of the motor M. con-
duetors 133 and 145, contact springs 146—
147 and contact piece 138, condnctors 148
and 140, field of the motor M. conduciors
141 and 142, contact springs 111 and rontact
dise 113, conductors 143 ap- 149, indication
magnet 117, ‘conductor 150, contact SPTINGS
199 and contact block 120, condnctors 151,
152 and 153, contact springs 154—155 and
contact piece 130, and conduetors 156 and
134 back to the other brush of the armature
of motor M. 1 :

This circuit places the mptor M oin »

closed ecircuit with the indication magnet
117, so that the motor acts as a generator.
and sends current through the indication
magnet to release the reverse indication
lateh of the controlling lever L, thereby en-
abling the operator to move his lever s to
its full reverse position and release the me-
chanical interlocking.
- Substantially the same movements -of the
different parts of the switch machine oceur
when the switch is thrown from its reverse
and these movements
can be -easily followed by analogy to those
described, the only difference heing that the
armature of the motor M rotates in the op-
posite direction and drives the driving pin
93 in the opposite direction.

1t is sometimes necessary fo be able to
reverse the switch machine in mid-stroke,
for example, when the switch points are
jarnmed by a lamp of coal or the like. This
is accomplished by moving the lever I back
to its former position to energize one or the
other pair of pole-changex coils and shitt
the contact earrier 61 of the operating cir-
cuit controller to its other position clec-
trically. Assuming the switeh to be normal,
the initial unlocking movement of the loclk-
ing plunger LP puts the contact carrier 62
of the reversing circuit controller RC in
the middle position, as previously described.
In this position the pair of contact springs
157—158 is bridged by contact piece 159,
and if the controlling lever L is now put

‘troller, being

1,466,908

back to its normal indication position, 2
circuit is established through the norinal
pole changer -operating colls 64 as feol-

lows :—commencing at one terminal of bat-.

tery 124, conductors 195 and 160, contact

springs 161 and contact block 120, condu-

tors 162, 152 and 163, contact springs 1H7—
158 and contact piece 159, conductor 164,

normal pole-changer coils 64, and conductor,

165 and the cemnion return connection bhack
to the other terminal of battery 124.
Consequeutly, the operating cireuib con-
free to move, will be shifted
to the normal position and thereby estab-

Tish thie normal operating civeuit for revers:

ino the direction of rotation of the arvma-

“ture of the motor M.which can he readily
traced from analogy to-the reverse operat-

ing circuit. Thus, the switeh machine may
be reversed at any time in
the parts restored to their former position.

The =o-called Teversing contacts sexrve to cut-

current irom -the pole-changer coils 63—64
while the switch machine ig idle in- the
normal or reversing position, thus econo-
mizing in energy and preventing over-heat-
ing of the coils. It should be noted that
this reversal may
after the locking plunger LE has moved far
enough to shift the reversing confacts: to

their middle position, which ‘is before ‘the
switch has been unlocked. In other words,

the operating parts of the switeh machine
may be restored to their former positions
before the switch is unlocked, or at any time
thereafter. When a detector bar is- used
and the presence of a train on the switch
prévents throwing said detector bar when
current is supplied to the operating motor,
the cluteh K will slip.. :
In practice, the switch machine A may
be placed on the righthand side of the
switch, instead of on the lefthand side,
as it is shown in Fig. 1; and in such cases
the conmections from the switch points to
the throw bar TB and lock rod T.R would

have to extend from the opposite side of the

switch machine. Referring to Fig. 1, a
hole is provided in each end of the throw
bar TB, thus making it possible to make
connections at either end without removing
the bar or requiring additional or substi-
tute parts. The lock rod TR iz likewise
adapted for right or: lefthand operation, it
being merely necessaxy to remove the select-
ing plungers, take. out the bars of the lock
rod and put them in from the other side,
the same relative position of the bars being
maintained. The selecting plungers are
then again attached in the same relative po-
sition as before but to the opposite bars,
the same tapped holes being used in the bars
of the lock rod LR with additional holes,
which are provided in the brackets of the
selecting plungers (see Fig. 3%). This pro-

mid-stroke and’

be obtained at any time:
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switch machine -applicable

to . practical working conditions  without

changing. construction, or requiring the uge
of additional or substitute parts.
rovision is made in the compartment D

for the incorporation of a point-detector or -

_ other devices which may be desirable to ern-

10

15

-machines of this type, the

ploy in connection with the switch machine;
but since the point detector forms
of the present
illustrated and described.”
chine, together with the point detector, con-
stitute a self-contained unit of apparatus
which can be assembled ‘and wired at the
factory ready-to put on the ties and connect
to a switch. By the appropriate selection
of the parts, for example, using one or two
lock rods, the Lin

for operati 1g  single-slip gwitches, double-
slip switches, movable point. frogs, or the
like.

In addition “to possessing all of the de-

sirable features of construction - and - the
essential operating characteristics of switch
improved switch
machine embodying my. invention is  con-

structed and organized so that the parts are

- strong and yet light, and those parts sub-

30
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40

45
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jected to stress are designed with generous.

proportions and shaped to utilize the mate-
rial to the best advantage. For example,
the throw bar, which is required to transmit
all of the forces to operate the switch points,

and which is at times subjected to severe

shocks, is made extra strong and stiff; and
the jaw in this throw bar is shaped and po-
sitioned so that the thrust from the driving
pin acts substantially on. a longitudinal line
through the middle of the bar, thereby obvi-
ating the likelihood of this bar breaking,
bencﬁng, or becoming distorted in yse.- The
jaw in the throw bar TB is also shaped so
that the driving roller 17 holds it in  its
thrown position until the locking movement
of the locking plunger LP is practically
completed. . This is accomplished by ex-
tending the sides of the Jjaw, having their
faces concentric with the main gear 18 (see
Fig. 14), sideways of the
as can be done and allow
enter and leave the jaw.
avoids unnecessary - friction
lock dog 57 and shoulder 58
bar TB, reduces the wear on the lock dog
and said shoulder, and economizes on the
bower required to lock up the machine, be-
cause otherwise the spring of the switeh
points or stock rails usually found in prac-
tice would force the shoulder of the throw
bar tightly against the lock dog 57.
The switch machine ig economical in itg
bower consumption and possesses
wearing

the roller 17 to
‘This feature
between the
on the throw

qualities, ‘because the parts have

been designed to reduce iriction to the mini.

mum, rolling contact being provided wher-

facilities are

Do part
invention, it has not been
The switch ma- -

switch machine is adaptable.

throw bar as far

ever -practicable. Furthermore,

¢ provided for supplying oil to
the various bearing and guiding surfaces, so
that with ordinary ‘maintenance the _parts
will be properly lubricated. . LR
The parts subjected to wear are provided
with ample . bearing” and guiding surfaces.
It will be noted .that the locking .plunger.
LP is guided centrally at its ends,
ating the possibility of said plunger cramp-
ing.or binding as it is moved: back and
forth, such as.might oceur if it were. guided

at its edges. ' - : ’ S
n account of

tant feature of
that, while the parts are strong and capable
of withstanding severe-
construction is .compact
little space that the machine may be applied
to any practicable Workingjconditions, Te-

gardless of how complicated the track layout -

may be. This is. particularly” true of - the
gearing arrangement, which, 1t will be ob-.
served, takes up vVery little space for. the
size and strength of the gears and the degree
of gear reduction. . L .
My machine is simple in - construction,
comprises’ few parts, and can be easily and

2

special

thus obvi-

service, the whole
and oceupies such -

(N

75

; the cléarances'rv_exifsting,in :
practice, the space ordinarily -available for
a switch machine is limited ; and one Impor-

80

‘my invention.is the fact -
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95

cheaply manufactured and assembled. Sim- -
ple and effective adjustments - are provided

wherever necessary to take up wear.or com-
pensate for the slight errors in: the size and
location  of parts which oceur in. br_dinary
manufacture. For example, in the case of
the c,ipcuitrcont.roﬂer, the ‘tappet bolts 98
can, be easily and quickly adjusted to obtain
the .desired” and broper movement of the
contact .carriers; and. since the adjustment
for the normal and reverse positions is sep-
arate, the desired correct movement, of the
circuit controller ~ecan be’ obtained - even
though the parts are not. precisely. accurate
in_size, ‘shape or.alignment. The cortact

shifter CS, together with the other parts as-

sociated with the operation of the contact
carriers, comprise few . and simple parts
operating directly upon each other :and not
likely to.become - deranged.. The different
movements of the contact carriers of the
operating circuit controller and the revers-
ing circnit'"vconfroller are obtained in a sim-
ple and reliable. manner by a lost-motion
connection. ) : o S

Accessibility of parts for inspection, re-
pair or adjustment is another important
feature of my switch machine, Tt will be
noted that the various parts or units. are
enclosed in- separate compartments and- are

~arrarged so that, so far as bracticable, there
unusual -

may be easy access to the various parts.
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The clutch K may be readily adjusted, as- |

previously explained, without removing an
of the gears or other operating parts. The
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clutch “and the several gears may be re-
moved, after taking off the supporting mem-
ber 27, with the exception of the main gear

'18; and by taking off the gear frame GT,

all of the operating gears may be disas-
sembled, and - direct: access had to the
throw bar TB and locking plunger LP. -In
the ecircuit controlling compartment, the
wires (not shown) can be arranged in an
orderly and accessible way on the shelf 68,
so that the various wires and their connec-
tions may be readily inspected, and in case
of trouble, the defective wires or connec-
tions may be located. The various contact
fingers 60 may be easily replaced singly, or
the whole group of contact. fingers on one
of the insulated blocks may be removed for
inspection, adjustment or repair, without
requiring disconnection of the wires. The
unit, including the contact shifter CS and
the contact carrier 62 of the reversing cir-
cuit controller, may be readily removed
whenever desired, by merely removing the
insulated bars 65 and their contact fingers
60, and then disconnecting the supporting
frame 81, whereupon the entire unit may be
tilted and pulled up and out. -Also, the pole
changer coils 63—04 may he' readily re-
moved by taking off the cover plates 77,
and sliding out the coils.

A still further important feature of my
invention resides in the provision ot a pro-
{ective ‘device for ‘preventing supply of
power to the switch machine while it 1s be-
ing cranked by the maintainer. This pro-
tective device, while simple and not likely
to get out of order, is effective to prevent
the maintainer inserting his hand crank
antil the power is cut off, and also to pre-
vent power being applied to the machine
while the hand crank is in place.

Various changes, additions and adapta-
tions may be made in the construction of the
cwitch machine shown. and described with-
out departing from my invention. For ex-
ample, alternating current may be used in-
stead of direct current for operating the
witch machine; and the machine may be

_employed for operating a single remote

v
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60

switch, as well as switches in an interlock-
ing plavt. No attempt has been made to
chow or describe the various devices -and
accessories which might be employed in
practice in conjunction with the switch ma-
chine, such as a detector track circuit and
cleciric lock instead of the detector bar; and
it should be understood that this illustra-
tion and description of the invention does
not illustrate the various modifications and
applications of my invention.’ .
Although 1 have particularly described
the -construction of one physical embodi-
ment of my invention, and explained the
operation and principle thereof; neverthe-
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less, 1 desire to have it understood that the
form selected
does not exhaust-the possible physical em-
bodiments of the idea ol means underlying
my invention. ‘ . o :

What I claim as new and desire to secure
by Letters Patent of the United States; is:—
“1. A switch machine comprising a driving
pin operated:

bar connected to the switch points and hav-

ing a laterally opening jaw for recelving
being shaped and-

said driving pin, said jaw
positioned to recoive the thrust-from said
driving pin substantially along the longitu-
dinal center line of said throw bar.

9 A switch machine comprising a throw’

par; a driving pin operated in a civeular
path- for operating said throw bar, and a
locking plunger having a substantially ellip-
tical shaped cam slot arranged to receive
said driving pin, said cam slot being formed
with a projecting tongue adapted to limit
the movement of said driving pin in its ex-
treme positions. : : '

3. A switch machine comprising
gear carrying ‘a driving pin, a throw bar
connected to the switch points and provided
with a jaw adapted to réceive said driving
pin, a motor and gearing for operating said
main gear alternately In opposite directions
to reciprocate said throw bar, a locking
plunger reciprocated by- said driving pin,
and rigid means for Timiting the movement
of said driving pin in its extreme positions.

4. A protective device for -a power oper-
ated switch machine provided with -means
for facilitating its manual operation, ‘com-
prising, in combination with means for sup-
plying - povwer
means for preventing the application of

power- while the machine is being operated

manually.

is merely illustrative, but

in a circular path, and a throw:

to the switch machine, of

0
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5. In a power operated switch machine.

provided with an element adapted to have

o hand crank attached thereto to permit
manual operation of the switch machine,
means Tor - preventing operation of the
switch machine by power, and a protective
device associated with said element and con-
pelling operation of said means before the
hand crank can be attached. - :
6. An electrically operable switch machine
comprising an operating part adapted to
have a hand crank attached thereto to-per-
mit manual operation of the machine, pro-
tective means normally preventing attach-
ment of the crank, and means for prevent-
ing application of ‘current to the switch
machine when ' said ‘protective rmeans is
chifted to allow attachment of said crank.

7. -An electrically operable switch machine -

compriging a gear train, one gear of said
train being provided with a hub -adapted to.
receive a hand crank, a movable guard nor-
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mally covering said hub, and cireuit con-
trolling means connected. to .said guard,
whereby said circuit controlling means must
be operated before the hand crank can be
attached.. ' - - :

8. A power operated switch machine com-
prising: means for facilitating. the attach-
ment of a hand crank thereto to permit
manual 6peration of the machine, and manu-

ally operable means normally - preventing-

attachment of said crank and adapted when
moved out. of the way to cut off the supply
of power to the switch -machine.

In-an electrically operable switch ma-
chine, a cirenit controlley governed. jointly
by the lock rod and the locking plunger of
the machine, comprising a movable contact
carrier, and a plurality of contact fingers co-
operating therewith and each including .a
relatively stiff retaining - member  and g
spring having its free end doubled over said
member, - e , :
~10. In an electrically operable switoh ma-

chine, a cirenit controller responsive to the _

movement of - the lock rod and locking
plunger, and comprising. a movable contact
carrier, a'contact shifter for actuating said
carrier, and two separate plungers carried
by the lock rod and alternately moved into
position to shift said contact shifter to its
extreme positions. ' '

11. A switch machine comprising a train.

of gears and provided with means permit-

ting: manual operation . thereof, a- friction-
clutch included in said ‘gear train, said:

clutch having a casing driven by the gear
train’ and an adjustable nut for varying
the friction of the clutch, and means faciliz
tating the holding of the adjusting nut sta-
tionary while the gear train is manually
operated. : . s ,
12, Inan electrically operated switch ma.
chine, a circuit controller comprising a plu-
rality of fixed contact fingers arranged  in
two separate rows, a movable contact car-
rier adapted to cooperate with said fingers,
a_contact shifter loosely mounted on a ver-
tical shaft for operating ‘said contact car-
rier, sald contact shifter having a roller

" mounted thereon on each side of the axis of

sald shaft, two selecting plungers shifted.

in accordance with the movements- of the
switch points and each adapted to register
with one of said rollers in an extreme posi-
tion' of the switch points, and- a locking
plunger having a lock dog adapted to' en-
gage one.or the other of said selecting plun-
gers according to.the position of the

13. An electrically operated switch: ma-
chine. comprising. a locking plunger, a cir-
cuit controller comprising two movable con-
tact carriers;  a “contact shifter loosely
mounted ‘on a- vertical shaft and directly
connected to one of said contact carriers,

switeh.-

4L

means actuated by said Tocking 'plunger for

65

moving said contact shifter-to. its middle

position upon the: initial unlocking move-
ment of said locking plunger,:means-"oper-'
ated in accordance with: the movement of
the switch points and actuated by the final

0

locking movement of said locking plunger

for moving said contact shifter to an ex-
treme . position, an - operating ‘arm loosely: -

mounted on said shaft and directly con= -

nhected to the otherof said . contact, ‘earriers,

and a lost motion. connection between the op-

erating arm and said contact shifter. = T
14. An electrically. operated - switch - ma- -

chine for operating. movable switch points -
‘comprising: a throw bar, a lock rod con-

nected to the switch points, a locking plun-

- ger for locking said lock rod and said throw
movable circuit controllers :

bar; two separate
governing the operating and indication ecir--
cuits, and a contact shifter for shifting said
circuit controllers to their different ‘cireuit
controlling - positions, said contact shifter
being provided with a lost - motion device -

whereby one of said circuit ~controllers ig - -

operated to a middle position: by the initial

75 .-
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unlocking movement ot said locking plunger
and both of said circuit controllers are shift- -

ed’ simultaneously to the extreme. position. -

Ing .plunger,

15. In a switch machine, the combination -
‘With 2 main gear having. an eccentric driv-
pin; of a throw bar h VING: a.pair of

ing
latbeml ' projections with opposing :.faces:
shaped to conform with the path of move-

by the final locking movement of said lock-

95

100

ment of the pin when the throw bar is in a

corresponding extreme: position, said throw
bar having a laterally opening Jaw between
said projections ang near: the: longitudinal
center line of the throw bar for receiving
the driving pin.. ... R

16. A switch machine comprising a lock-

105

ing plunger mounted to reciprocate longi-

tudinally in a casing, said plunger having
one end thereof forked and having an-en-
larged head near said end, said: enlarged
end being provided with g cam slot, and 2
guide block extending from the casing into
the forked end for guiding said end of said
plunger. ‘ e

17. A switch machine comprising ¢ireuit
controlling
controlled circuits for
permitting manua] operation of the: ma-
chine, and means for actuating said circuit

110

115

means included- in the power =
the- machine, means B

120

controlling means when said first mentioned »

means is effective: .

18 In an electrically opéi‘able g;sw.itéh~mé,- ‘

chine, a circuit controller comprising-a moy-
able contact carrier, said. carrier being me-
chanically shifted from orie extreme. position

125

to the other by the locking movement of the =~
locking plunger of the machine, stationary . -
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contact fingers arranged in rews and coop-
erating with said carrier, and a frame sup-
porting the fingers and having shelves along
the ends thereof for carrying the Jvirves con-
nected to said fingers. :
.19. In an electrically operated switch ma-
chine, the combination with a motor and a
circwit controller for governing the circuib
connections thereto, said circuit controller
comprising a plurality of stationary con-
tact fingers and.a reciprocatory contact car-
rier, means for mechanically shifting the
contact carrier to its extreme positions in
wecordance with the movement of the switch
points operated by the switch machine; and
neans including opposed pairs of coils for
independently shifting the contact carrier
to its extreme positions, a casing having de-
fachable cover plates in-its side wralls oppo-
site said coils, a pair of tubes extending
between said plates and supported thereby,
each of said tubes having stops near its mid-
dle, said coils being individually and de-
tachably supported  on said tubes, and
gprings between said cover plates and coils

" against the stops on snid tubes and thereby
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rotain the coils irmly in place. - -

90. In an electrically operated gwitch ma-
chine, the combination with a. motor and a
ireuit controller for governing the circuit
connections thereto, said circuit controller

comprising 2 plurality  of stationary con-
tact fingers and a contact carrier, means for

mechanically shifting the contact carrier to
its extreme. positions; and means including
opposing coils for independently shifting
the contact carrier to such positions, 2 cas-
ing having detachable cover plates in 1its
side walls opposite said coils, and a tube ex-
tending between said cover plates and sup-
ported thereby, said tube having stops neat
its middle, said coils being individually and
detachably supported on said- tube between
said cover plates and said stops. Lo

21. Tn an clectrically operated switch-ma-
chine, the combination with a motor and 2
cireuit controller. for governing cirenit
connections thereto; said cireuit controller
comprising a plurality of stationary con-
tact fngers and a contact carrier, means
for mechanically shifting the comtact car-
Jier to its extreme positions; and.means in-
cluding opposing pairs of coils and-hollow
cores to whicl the carrier is rigidly fas-
tened for independently.shifting the -con-
tact carrier to its extreme positions, a-cas-
ing having detachable cover plates:in its
side walls opposite said coils, and mon-
magnetic tubes surrounding said cores and
supported by caid cover plates, said tubes
supporting said coils and being provided
with a slot near the middle to permit move-
ment of the carrier by said cores.

99. In an electrically operated switch ma-

chine, the combination with a motor and 2

1,486,908

civeuit controller for governing cireuit con-
nections theveto, said circuit
comprising a plurality of stationary con-
tact fingers and a contact carrier, means for
mechanically
its extreme positions; and means includ-
ing opposing coils and a hollow core to
which the carrier is rigidly fastened for in-
dependently shifting the contact carrier to
such positions, a-casing. having detachable
cover plates in its side walls opposite said
colls, tapered plugs on said plates adapted
{o magnetically cooperate with said hollow
core, and a tube of non-magnetic material
surrounding said core and supported - by
said plug, said coils being individually and
detachably supported on ‘the ends of sald
tubes adjacent said cover plate. .

93. A circuit controller construction for
swviteh machines of the type shown and de-
scribed, comprising a .
tachable frame supported by said casing, .8
movahle cireuit controller element carried

controller

shifting the contact carrier 1o

box-like casing, a de-
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v said frame, and means adapted to-be

chifted by the movement of the locking
plunger for operating said element and also
carried. by the frame, whereby the circuit
contvoller element and its operating means
are vemovable from the machine as a unit
for inspection Gr repair. '
o4 A cireuit controller for switch ma-
chines of the type shown and described and
whicl. is controlled jointly by the locking
piunger and the lock :rod of the machine,
comprising selecting plungers: carried by
the lock rod, yielding . means tending-to
cause said plungers to be n a predetermined
position, and means on g
for engaging said selecting plungers alter-
nately. . ; co ,
25. Operating means for circuit control-
lers of switch machines of:the type shown
and deseribed, in combination with a lock
rod consisting of two relatively adjustable
bars, - of brackets connected separately to
opposite bars. of the lock rod, and
bolts carried by said brackets and operated
hy.the locking plunger of the machine.:
796, In a switeh “machine of the. type
shown. and described, a selecting plunger
comprising - & bracket, a plunger bolt
guided in said bracket, an adjustable tappet
bolt in said plunger bolt, and spring oper-
ated means tending to move and hold the
tappet bolt 1n a predetermined position.

97 In a switch machine, the combination’

with a circuit controller governing the op-
erating and indication circuits for the ma-
chine, of a contact chifter for operating
caid circuit controller, brackets movable
with the lock rod of the machine, and ad-
justable means carried by said brackets and
actuated by the locking movement of the
machine for operating said contact shifter.

98. In a switch machine, the combination

the locking plunger
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with a cirenit controller governing the op-
P . . - Fd o . =) E 3
erating circuits of the machine, a lock rod
f1mg of two relatively adjustable barg

N - 9
and movable slements separately carried by

Le opposite bars of the lock rod for oper-
g the circuit controller, ’

In a switch machine, the combination
with a’cirenit controller governing. the op-
civeuits of the machine, a locking
plunger having a lock dog, a lock rod com.
prising two relatively adjustable bars each
having g long and a short notch to receive
the lock dog, and means carried separately
by said bars and adapted to be engaged by
the lock dog for operating- the circuit con-

30. A switch machine specially adapted
with the conven-
tional switch layout having the usual spac-
ing of ties comprising, a unitary base plate
fastened directly to a pair of the ties,
separate mechanism casings fastened to the
base plate, one of said ‘casings containing
operating gearing and the other circuit con.
trolling devices, separately detachable cov-
ers for said casings, an enclosed.operating
motor having its frame secured to the base
plate and to one end of the casing for the
operating gearing, and separable driving
connections between the motor armature
and the operating gearing, whereby the
motor may be quickly detached without dis-
turbing the rest of the machine,

3l. A switch machine comprising oper-
ating gearing supported . and mounted in a
closed casing, a motor for operating said
gearing, one of the gears of said gearing
having a hub to receive g hand crank, a
hole in the casing to allow the insertion of
the hand crank, a safety device including a
guard plate and a cireuit controller, said
guard plate preventing the insertion of the
hand crank “when the circuit -controller is
in its circuit closing position, and a de-
tachable cover for said hole. :

32. In an electrically operated switch
machine, the combination with 2 motor and
a circuit controller for governing circuit
connections therto, said circuit controller
comprising a plurality of stationary contact
fingers and a contact carrier, means for
mechanically shifting the contact carrier
to its extreme positions, and means includ-
Ing opposing coils and hollow coré for in-
dependently shifting the contact carrier to
its extreme positions, a casing
tachable cover plates in its side walls op-
posite said coils, tapered plugs on said
plates adapted to magnetically - cooperate
with said hollow core, said'coils being sup-
ported about said core by said cover plates,

33. A switch machine comprising a cir-

are removable without

-ating circuits for the

having de- -

18
cuit controller governing the operating cir-
cuits of the: machine and including a con-
tact carrier, said contact carrier being
shiftable mechanically by ths fina] locking
operation of the machine and Tmagnetically
by. opposing pairs of pole changer coils, and
an enclosed casing for. said- contact carrier
and its operating means, said pole changer

coils being supported by detachable plates.

fastened to said casing whereby the coils
disturbing the cip-
cuit controller or its operating means.

34. In an electrically operated. switch ma-
chire, the combination of a casing support-
ing an enclosed operating gearing Including
a bevel gear ‘rotatable on a vertical  axis,
said casing having. an opening in its end
wall opposite the bevel gear, a- motor for
operating the gearing having a housing and
provided with a horizontally disposed shaft
and a bevel pinion-thereon extending from
said housing, and means detachably fasten-
ing said housing of the motor to said casing
and maintaining said gears in operative re-
lation, thereby forming a weather ‘proof en-
closure for said gears itting
quick detachment of the motor, said pinion
on the motor shaft being movable through
the opening in the end wall of the casing
into and out of mesh with said bevel gear,

35. An electrically operable switch ma-
chine comprising, a motor having an arma-
ture rotating on g horizontal axis, an en-
closed housing for said motor, the armature
shaft-of the-motor
housing and having a bevel pinion thereon,
an enclosed gear casing having‘an opening in

its end wall through which said pinion may

pass, operating gearing in-said casing in-
cluding spur gears rotating on vertical axis
and a bevel gear driving
bolts detachably Tastening the motor hous-

g to said end wall of thae gear casing over

the spur gears, and-
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projecting outside of the
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said opening therein, said bevel pinion be. -

and out of mesh with the
motor housing is attached

ing movable into
bevel gear as the
and detached. - :
36. In a switch machine,
with a circuit controller
i machines, means for
operating said circuit ‘controller comprising
movable memberg having V-shaped notches
therein and spring-pressed balls cooperat-
Ing with said notehes to bias said members
to a predetermined position, R
In a switch machine, operating mech-
anism for the circuit controller thereof com-
prising normal and reverse plungers ad-
justable in length and biased to a predeter-
mined position, ’ . ’

WINTHROP K. HOWE.,

the combination
governing the oper-
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