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PATENT or FICE 
FREDERICK A. MACNEIL, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO CONDIT ELEC 

TRICAL INIANUFACTURENG CORPORATION, OF SOUTE BOSTON, MASSACEUSETTS, A 
CORPORATION O3 ASA SSACHUSETTS 

ELECTRIC SWITCH AND RACKENG DEVICE THEREFOR 

Application fied October 18, 1929. Serial No. 400,536. 

This invention relates to electric switch 
gear of the type in which the main Switch, 
usually an oil immersed circuit breaker, is 
mounted on a truck and is rolled horizon 

E tally into and out of circuit controlling po 
sition in which position the switch terminals 
are brought into engagement with cooperat 
ing line terminals carried by the fixed por 
tion of the Switch gear, the switch and line 

l0 terminals constituting. inovable and fixed 
contact members of disconnecting, or isolat 
ing, switches which are arranged to be auto 
matically connected and disconnected by cor 
responding movements of the truck to and 

ls from its circuit controlling position. 
The truck is adapted to be rolled On its 

wheels by the operator into a position where 
in the disconnecting Switches are about to 
engage, and force-in ultiplying means are 

20 provided to move the truck forcibly the re 
maining distance into circuit controlling po 
sition during which movement the discon 
necting contacts are moved into frictional 
engagement. in moving the truck out of 
circuit controlling position, the force mul 
tiplying mea is is utilized to move the truck 
into a terminal-disengaged position from 
which the switch may be easily withdrawn 
by the operator. - 

It is an object of the present invention to 
provide an improved racking device for 
forcibly effecting the final and initiai move 
ment of the truck to and from circuit con 
trolling position and also to provide means 

35 for interlocking the racking means with the 
circuit interrupter so that it is impossible 
for the operator to move the truck into or 
out of terminal engagement unless the in 
terrupter is in contact open position, and also i. 

40 to prevent the operator from changing the 
condition of the interrupter during the rack 
ing operation. 

During the horizontal movement of the 
truck to and from circuit controlling posi 

4 tion, the truck is adapted to be arrested in 
an intermediate position in which the mov 
able contacts of secondary disconnecting 
switches carried by the truck are engaged by 
a Supplementary set of fixed contacts car 

0 ried by the fixed portion of the switchgear. 

30 

In this position of the Secondary contacts 
all of the low tension or secondary circuits 
are connected electrically with convenient 
ly located test terminals; and it constitutes 
a further object of the invention to provide 
automatic means to lock the truck in this 
test position in its movement, both into and 
out of the cell. 
A yet further object of the invention is 

the provision of a cell-enclosed truck type 

5 

O 

switch having interconnecting members car 
ied by the truck and cell arranged to effect 
a predetermined movement of the truck and 
means to lock the truck in intermediate po 
sition while maintaining said interconnect 
ing members in cooperating engagement. 
A yet further object of the invention is the 

provision of automatic means to lock the 
truck in the aforesaid intermediate posi 
tion, and manual means operable from the 
front of the truck to release said locking 
means. - - 

A yet further object of the invention is 
the provision of means automatically oper 
ated by the withdrawal of the truck from 
the cell for moving the manually controlled 
locking means into locking position. 
Another object of the invention is gener 

ally to improve the construction and opera 
tion of enclosed electric Switch gear. 

Fig. 1 is a side elevation of a cell enclosed 
truck type electric switch and the racking 
device therefor embodying the invention, the . 
enclosing cell being shown in section. 

Fig. 2 is a sectional elevation showing the 
interconnecting members carried by the truck 
and cell by which the truck is racked into 
and out of circuit controlling position. 

Fig. 3 is a plan view taken on line 3-3 
of Fig. 2. 

Fig. 4 is a front sectional elevation taken 
along line 4 4 of Fig. 1. 

Fig. 5 is a detail showing the interlocking 
cam mechanism. 

Fig. 6 is a front sectional elevation of 
Fig. 5. - 

Fig. 7 is a partial front elevation showing 
the automatic locking means for the manual 
operating lever. 

Fig. 8 is a sectional elevation of the inter 
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connecting members of the truck and cell 
with the truck in the out-position. 

Fig. 9 is a plan view taken along line 9-9 
of Fig. 8. - 

Fig.10 is a perspective view of the breaker 
operating crank. - 

Fig. 11 is a perspective view of the cam 
lever. 

Fig. 12 is a perspective view of the rack 
and pinion housing. - 
The enclosing cell structure for the Switch 

includes the bottom wall 10, the top Wall 12, 
and the rear wall 14, which forms the front 
closure for a bus compartment A in which 
are located the fixed line terminals (not 
shown) which are adapted to cooperate with 
the movable terminals carried by the breaker. 
Said rear wall 14 is provided with suitable 
apertures 16 in alignment with said fixed 
terminals. w 

The movable, or truck, portion of the 
switch gear includes the bottom supporting 
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platform 18 having truck wheels 20, the rear 
wall 22, top wall 24, side walls 26, and the 
front, wall 28, which latter wall comprises the 
closure for the open front of the fixed por 
tion of the switch gear. The real' wall 22 
is provided with openings 30 which are in 
alignment with openings 16 in the rear Wall 
14 of the cell. Horizontal insulating bush 
ings 32 are secured in Said openings 80 and project through said apertures 16 into the 
bus compartment A when the truck is in 
circuit controlling position in the cell. Said 
bushings 32 are provided with conducting 
studs 34 which terminate in contact members 
36 constituting the movable contact members 
of automatic disconnecting switches, the 
fixed contact members of which are carried 
by the line terminals of the cell structure. 

he circuit interrupter herein shown is of 
the three phase type comprising three sepa 
rate phase units, each of which includes a 
switch frame 38 and an oil receptacle 40 
secured dependingly therebelow by means of 
tie-rods 42 and an elevated wheeled plat 

Each phase unit of said inter rupter is adapted to be supported independ 
ently and removably in elevated position on 
the movable switch gear whereby the Several 
units thereof may be separately lowered and 
rolled away on the wheels 46 of platform 44. 
The switch frames 38 of the interrupters are 
accordingly provided with forwardly extend 
ing ledges 50 which are adapted to rest upon 
a transverse supporting member including as 
an integral unit a channel member 53, an 
angle 53a, and a flat bar 53b. Said trans 
verse member is supported by means of a 
pair of spaced horizontal channel members 
54 which are secured to the opposite side 
walls 26 of the movable truck. The rear 
support for the interrupter comprises an 
angle 56 which is secured removably to the 
switch frame 38 by bolts 57 and rests on 
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the upper legs of the spaced channels 54 to 
which it is secured removably by bolts. A 
second and inverted angle member 58 extends 
between the legs of channels 54, and is se 
cured permanently to the angle 56, as by 
welding. 
To remove the interrupter from the truck, 

the bolts securing angle 56 to the channels 
54 are removed and the interrupter is drawn 
rearwardly along the top of channels 54 un 
til the ledge 50 of the switch frame is free 
from channel 52 of the transverse support 
ing member after which the bolts 57 are re 
moved and the switch is lowered by suitable 
means (not shown). Said switch frame 38 
is further provided with a forwardly ex 
tended platen 60 which is secured thereto 
by means of bolts 62 and is spaced from the 
switch frame by means of cylindrical spacer 
members 64 which surround the bolts 60. 
Said platen has secured thereto, at the top 
and bottom, transverse angles 66 and 67 which 
are secured to the front wall 28. Said platen 
60 is adapted to provide the support for the 
switch opening and closing mechanism, 68. 
Each interrupter unit is further provided 
with a pair of upstanding insulating bush 
ings 70 having terminals 72 which are con 
nected by means of conductors 74 and 76 
with the line and bus terminals 78 and 80 
respectively. 
The movable truck unit is adapted to be 

rolled horizontally into and out of the cell 
On rails 82 fixed to the cell floor 10 which 
are adapted to be engaged by the flanges 84 
on wheels 20 whereby to guide the truck unit 
and align the bushings 32, thereof with the 
apertures 16 in the rear wall 14. 
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In describing the operation of the breaker, 
it will be convenient to designate four po-l 
sitions in the horizontal movement, thereof 
into and out of the cell structure, first, the 
“full-out” position when the truck unit is 
entirely removed from the cell structure; 
second, the “disconnect’ position in which lio 
the truck is partly within the cell but with 
the movable contact members 36 of the auto 
matic disconnecting switches entirely discon 
nected from their cooperating fixed terminal 
members; third, the “test” position, in which 
the contact members 36 are still out of en 
gagement with their cooperating fixed ter 
minals and the movable secondary contact 
members 86 are in engagement with the for 

i5 

ward fixed secondary contact members 88; if 
fourth, the “in” position, as shown in Fig. 
1, in which the contact members 36 of the 
disconnecting switches are in engagement 
with their cooperating contact members, and 
the movable secondary disconnects 86 are in 
engagement with the service contacts 90. 
There are a plurality of secondary contact 

members 86, 88 and 90 which are arranged 
- in sets transversely of the cell and the truck 
and the moving set is arranged to have a 
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sliding engagement with the stationary sets 
and to yield vertically while making and 
breaking such engagement. The movable 
set 86 is connected to the various opening, 
closing and control apparatus carried by the 
truck, and when engaged with the set 90, 
connect Stich apparatus with Suitable control 
circuits by which the switch is operated in 
service and its condition indicated. When 

0 the moving set of contacts 86 is connected 
with the test contacts 88, connection is made 
to circuits by which the operation of the 
switch can be tested while it is free from 
the power circuit. 
To put the switch in service, the movable 

or truck portion is adapted to be rolled on 
its wheels by the operator into the disconnect 
position and thereafter racking means are 
provided for forcibly moving the truck into 

20 the “in” position during which movement, the 
fictional engagement of the automatic dis 
connecting Switches takes place. 
The racking device consists essentially of 

interconnecting rack and pinion members 
25 carried by the fixed and movable switch gear 

respectively, as shown most clearly in Figs. 
1 and 2. The rear wall 14 of the cell is pro 
vided with a transverse angle 92 to the up 
standing leg of which is secured a bracket 

80 94 having spaced vertical webs 96 between 
which is pivotally supported a substantially 

-5 

horizontal rack.98, as shown in Figs, 8 and 
9. Said rack 98 is provided with gear teeth 
100 on the top surface thereof which are 

35 adapted to engage a pinion gear carried by 
the truck as will presently appear. In the 
normal position of the rack when the truck 
is in its “full-out” position, the forward end 
of said rack is adapted to be lowered slight 

40 ly below the horizontal position, as is shown 
in Fig. 8, wherein the lower end of an ad 
justing screw 102 therein is adapted to be 
in engagement With the lower horizontal 
face 104 of bracket 94 which acts as a stop 

45 to limit further downward movement of the 
rack. S. 

A pinion and rack housing is carried by the 
rear wall 22 of the truck in position to receive 
the forwardly extending end of rack 98 when 

5 the truck is moved into the cell. Said hous 
ing, as shown most clearly in Fig. 12, includes 
the upper and lower supporting flanges 106 
and 108 which are adapted to be secuied by 
bolts to the upper and lower transverse Sup 
porting angles 110 and 112 carried by the rear 
wall 22. Said housing is provided with an 
integral upper journal block 114 in which one 
end of the horizontal shaft, 16 is iourn alled, 
and a lower bifurcated journal block 18 at 

8 one side of the journal block 114 and directly 
beneath the rack 98 when it is disposed ad 
jacent the housing. Said lower journal block 
118 supports a rack-lifting lever 122 which is 
journalled between the bifurcations 120 there 
of on a shaft 124 extended between said bi 

3. 

furcations. Said rack-lifting lever, as shown 
in Figs. 2 and 4, includes an upstanding arm 
126 which is received between bifurcations 
120 directly beneath rack 98, and a forwardly 
extending arm 128 which is provided with an 
offset boss 130 at its extended end. The up 
standing arm 126 is further provided with a 
roller 132 which is journalled between bi 
furcations 134 thereof on a pin 136, which 
roller lies directly beneath and is adapted to 
engage the bottom of the rack 93. Said shaft 
124 is extended beyond the journal block 118 
and provides a pivotal support for a lock 
plunger lever 138 which is adapted to be ro 
tated about said shaft independently of the 
rack lifting lever 122. That bifurcation 120 
of Said housing that is adjacent the ever 138 
is provided with a vertical guide passage 140 
behind the journal for shaft, 124, and is fur 
ther provided with a slot, 142 which is in ver 
tical alignment with and is open into the pas 
Sage 140. 
A lock-plunger 144 which is vertically 

novable in the passage 140 has a horizontai 
slot 146 in One side thereof which receives a 
pin 148 carried by an arm 150 of the lock 
pilinger lever 138, whereby upon rotation of 
lever 138, the plunger 144 will be raised and 
lovered for purposes hereinafter to be de 
Scribed. The slot 142 is somewhat wider than 
the diameter of pin 146 whereby to permit a 
certain amount of horizonial movement of 
the pin in the slot, as the aim i50 is rotated 
about its pivotal shaft, 124. 
A block 152 is Yelded to the airn 138 di 

rectly beneath the boss 130 on the rack-lift 
ing lever 122 in position to engage the boss 
and rotate the rack-lifting ever in unison 
with the lock-plunger lever in the clockwise 
rotation of the latter. 

be 
ter 

114 has its other and opposite e: 
in a bearing block 156 which is carried by an 
Outstanding bracket 158 secured to the sup 
porting framework of the truck. As shown 
most clearly in Fig. 4, a pinion gear 154 is 
fixed to said operating shaft 116 adjacent the 
bearing block 114 in position to overlie and 
engage the teeth of rack 98 when the rack is 
elevated by lever 22 into a horizontal posi 
tion. - 

Said bracket 158 is further provided with 
an integral Outstanding projection 160, Fig. 
4, which constitutes a journal for a horizon 
tail shaft 162 disposed below and normal to 
the shaft 116. Said shaft 162 is journalied at 
its forward and, at the front of the trick and 
cell, in a bracket 164 and is provided at its 
rear end with a worn 166 which derives a 
worm wheel 168 carried by shaft, 116. The 
shaft, 162 is provided at its forward end with 
a pin 370 which is adapted to be engaged by 
a crank (not shown) by which the shaft 162 
and accordingly the pinion 154 is adapted to 
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be rotated in either direction. It will be evi 
dent that rotation of the crank in One direc 
tion will cause the clockwise rotation of the 
pinion gear 154, Fig. 2, whereby to draw the 
truck into the cell when the gear and rack are 
in engagement and that the rotation of the 
gear in the opposite direction will cause the 
truck to be moved outwardly of the cell. 
Manually operable means are provided to 

cooperate with the vertical lock-plunger 144 
to lock the truck against movement caused 
by the racking pinion 154. Said means in 
cludes a long abutment block 172 which is 
welded to the right side of the rack, as viewed 
in Fig. 4, and a second but shorter abutment 
block 174 which is likewise secured to the 
rack and is spaced from the block 172 to pro 
vide an opening 176 therebetween into which 
the plunger 144 is adapted to enter. The 
ends of said blocks, as shown most clearly 
in Fig. 2, are slightly bevelled at the bottom 
thereof to facilitate the upward movement 
of pin 144 into a position behind the ends 
thereof. A third block 178 is secured to the 
left side of said rack as viewed in Fig. 4, 
substantially opposite block 174 which is 
adapted, in the lowered position of the rack 
shown in Fig. 8, to engage an abutment 180 
on the pinion housing, Fig. 12, whereby to 
limit the movement of the truck into the cell 
in the lowered position of the rack. With 
the rack and housing in the position shown 
in Figs. 8 and 9, the switch is in its disconnect 

st 
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position. The lock-plunger 144 is adapted to 
be manually operated into and out of lock 
ing position by means of a finger lever 182, 
Fig. 1, which is pivotally connected at 183 
to the lower depending end of a cam lever 
184 carried by the left side, as in Fig. 7, of 
switch frame 38 of the right hand switch 
unit. Said finger lever 182 is adapted to be 
pulled forwardly from the position shown in 
Fig. 1 into a position in which the vertical 
face 186 of a notch in its lower edge is adapt 
ed to engage the front panel 28 of the trick 
whereby to hold the finger lever releasably 
in its forward position. Said finger lever is 
connected operatively. With the arm 188 of 
the lock plunger lever 138 by means of an 
offset link 190 which is pivoted to the pin 
183 and is also pivoted to a shoulder screw 

65. 

184a, which is clamped rigidly to the arm 
188 in a slot, 190a, therein. The shoulder 
screw 184G is adapted to be clamped in vari 

is ous positions in the slot, 190a, to effect angular 
adjustment of the lock-plunger lever. - 
Means are provided to interlock said finger 

lever 182 with the operating mechanism of the 
interrupter whereby to prevent movement of 
said finger lever into its forward position 
and the consequent unlocking of the rack, 
except when the interrupter is in fully open 
position. To this end, a cam lever 184, Fig. 
11, is pivoted to the left side of the switch 
frame 38 of the right hand switch unit at 192 

1,869,856 
and is provided with an upper arcuate cam 
face 194, Fig. 5, which in the position of le 
ver 184 in Fig. 1, is struck about a center coin 

Said shaft 196 extends outwardly through the 
switch frame of the interrupter and has fixed 
thereto a bifurcated crank 198, Fig. 10, which 
has pivotally connected between the bifurca 
tions thereof at its lower end an operating 
shaft, 200 which is connected at its forward 
end with the switch closing solenoid of the 
operating mechanism 68. Said crank is pro 
vided with an integral cam 202 which lies 
closely adjacent the switch frame 38; and said 
cam is provided with an arcuate lower end 
face 204 which is struck about the axis of 
shaft 196. Said cam 202 is further provided 
with a substantially vertical cam face 206 
which, in the position of the crank 198, in Fig. 

cident with that of the shaft 196 of the switch operating mechanism for the interrupter. 3. 

75 
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5, is struck about the pivot point 192 of the 
cam lever 184 and is adapted to cooperate in 
the position of the parts shown in Fig. 5 with 
the arcuate cam face 206a of the cam lever 
184, which is also struck about the pivot point 
192 thereof. In the switch open position of 
the interrupter shown in Fig. 5, the finger 
lever 182 is free to move into and out of rack 
locking position, the cam face 204 being dis 
posed in a forward position where it is out 
of interference with the cam face 194 of the 
cam lever 184. In this position, however, in 
which the rack is unlocked, the cam face 206a, 
of said can lever is disposed behind the cam 
face 206 of crank 198, thus to prevent closing 
movement of the switch. . . . . 
In this position, the cam face 206 of the 

breaker crank is substantially normal to the 
pivotal point 192 of the cam lever. When the 
parts are moved to the position shown in Fig. 
1 wherein the racking device is locked, the 
crank arm 198 is free to move between switch 
open and switch closed positions, but in the 
switch closed position thereof prevents the 
operation of finger lever 182 to release the 
lock on the racking device. Thus, it is evi 
dent that to close the breaker, the racking de 
vice must first be locked and that when the 
breaker is closed, it is impossible to release 
the locking device for the rack. 

90 

00 

05 
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The operation of the truck racking device . 

is as follows: - 
When the truck is rolled into the cell from 

its “fully out” position wherein it is com 
pletely out of the cell into the “disconnect’ 
position, the interconnecting members of the 
racking device carried by the truck and cell 
are brought into the relative positions shown 
in Figs. 8 and 9 wherein the rack is in its 
lowered position and the front face of the 
abutment block 178 thereof is in engagement 
with the abutment face 180 of the rack hous 
ing. The truck is thus prevented from fur 
ther manual movement into the cell. 
In the “disconnect” position of the truck, 

25 

c 
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the pinion 154 is disposed above but out of 
engagement with the rack teeth 100 and the 
lock-plunger lever and rack raising lever are 
in the dotted position of Fig. 2, wherein the 
roll 132 of the rack-raising lever is in its 
forward and lowered position. If now it is 
desired to continue the movement of the 
switch into the cell, the interrupter, if closed, 
must be opened to rotate the crank arm 198 
in a clockwise direction and permit the for 
ward in gvement of the mantially-operated in 
ger lever 182 thus to rotate the lock plunger 
lever in a clockwise direction and cause the 
lock-plunger 144 to drop from in front of 
the block 174 and unlock the truck. Move 
ment of the lock plunger ever in a clockwise 
direction due to the engagement of block 152 
thereof with the boss 130 of the rack lifting 
lever, causes the latter to be rotated simulta 
neously in a clockwise direction to raise the 
roller 132 thereof into engagement with the 
bottom surface of the rack to raise the rack 
and effect engagement of the rack teeth with 
the pinion 154. In the upper position of roll 
er 132, the pivot pin 136 thereof is slightly 
back of the vertical plane including the pivot 
point 124 and is adapted to rest against the 
inclined front face 208 of the left hand bi 

gif 

it 

3: 

furcation 120 of the rack housing, Fig. 12. 
The rack lifting lever is held in this over-cen 
ter position by the weight of the rack, thus to 
hold the rack, when once raised, in engage 
ment with the pinion independently of the 
block 152 on the lock plunger lever. The 
clockwise rotation of the rack lifting lever 
into the aforesaid position causes the disen 
gagement of the abutment 18 and block 180 
and conditions the racking device for move 
ment of the truck into the cell. 
As heretofore described, the unlocking 

movement of the racking device also effects 
the movement of the cam lever 184 into the 
position shown in Fig. 5 wherein it tem 
porarily locks the breaker against closing 
movement. In this position of the truck, the 
operating crank for the racking device can be 
operated in a direction to rotate the pinion 
154 in a clockwise direction, as viewed in Fig. 
1, whereby to effect the cooperation of the 
pinion and rack to draw the truck slowly but 
forcibly into its circuit controlling position. 
When the switch is in the position shown in 
Fig. 1, the finger lever 182 can be released 
to lower the lock plunger lever 188 and raise 

;: the plunger 144 into a position behind the 
block 172 thus to lock the racking device 
against operation. However, it will be ob. 
vious that during the horizontal movement of 
the pin 144 beneath the block 172 of the rack, 
it is impossible to so raise the locking plunger 
144 and thus it is impossible to move the 
cam lever 184 into a position wherein the 
switch can be closed during the operation of 
the racking device. 
To remove the switch from the position 

5 
shown in Fig. 1, it is first necessary that the 
interrupter be in open positoin, thus to per 
mit the finger lever to be pulled outwardly 
and unlock the racking device by the clock 
wise rotation of lever 188. The pinion gear 
154 can then be rotated in a counterclockwise 
direction by its operating crank during which 
rotation the truck will be moved outwardly 
from the cell structure until the pinion gear 
154 is directly over the blank end portion 210 
of the rack in which position the truck can 
be pulled out by hand into its “fully out' posi 
tion entirely free from the cell. During the 
drawing out motion of the truck, the weight 
of the rack holds the rack lifting lever 126 in 
its upper position as shown in Fig. 2 until 
the roller 132 thereof reaches the inclined 
portion 212 at the extreme end of the rack, 
whereupon lever 122 drops to the position 
shown in dotted lines in Fig. 2. 

in describing the operation of the racking 
device, no reference has been made to the pre 
viously mentioned “test” position of the 
truck, wherein the cooperating fixed and mov 
able secondary disconnects 88 and 86 are in 
engagement. Means are provided automati 
cally to arrest the movement of the truck in 
the “test” position wherein the locking plung 
er 144 is disposed beneath and is therefore 
free to enter into the space 176 between the 
blocks 174 and 172. To this end, a cam block 
214 is Secured to a transverse angle 215 car 
ried by the top wall 12 of the cell structure. 
Said cam block has cam projections 216, 218 
disposed one behind the other and adapted to 
be engaged successively by a roller 220 car 
ried by an arm 222 pivoted intermediate its 
ends at 224 to the truck. Said arm 222 is piv 
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oted at its forwardly extended end to a ver 
tical tripping bar 226, Fig. 7, which is formed 
in two sections which are adjustably bolted 
together at 228. Said tripping bar is guided 
for vertical movement by a plate 230 secured 
to the forwardly extended leg of angle 53 of 
the truck and is provided at its lower end with 
an offset portion having a vertical slot 232 
within which the finger lever 182 is slidably 
received. The weight of said tripping bar 
226 and the forwardly extended end of lever 
222 causes the lever to occupy the position 
shown in Fig. 1 in which the roll 220 thereof 
is in its uppermost position and the top edge 
of said lever is in engagement with the stop 
234 supported by the top wall 24 of the truck. 
In this elevated position, the roller is adapted 
to be engaged and depressed successively by 
the cam projections 218,216 as the truck is 
racked out of the cell. The slot 232 in the 

05 

tripping lever 226 is so arranged that in the 
normal position of the parts shown in Figs. 
1 and 7, the bottom of the slot 232 is in engage 
ment with the lower edge of the finger lever 
182. When the roll 220 is in a position to be 
beneath and be depressed by the can projec 
tion 218, the locking plunger 144 is directly 
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6 
beneath the space 176 between the blocks 172 
and 174 of the rack, and due to the upward 
movement of the tripping lever 226 caused by 
the cam, the finger lever 182 is raised sufi 
ciently to unlatch the abutment 186thereof 
from the panel 28 whereby to permit the lock 
plunger lever to rotate counterclockwise by 
gravity and raise the lock plunger 144 into 
position in the space 176 wherein the truck is 

In this position, the switch may 
“in” position or, by 

locked. 
either be returned to its 
holding the finger lever 182 in a forward posi 
tion, the operating crank for the pinion gear 
154 may be turned sufficiently to allow the 
roller 220 to pass into the depression beyond 
the cam projection 218. In this position, the 
finger lever 182 will again stay latched. Sub 
sequent movement of the truck out of the cell 
will cause a second tripping of the finger 
lever 182 in a similar manner when roller 
220 is depressed by the second and foremost 
cam projection 216. Thus it will be seen that 
the final movement of the switch from the cell 
automatically throws the locking plunger up 
wardly into locking position leaving the in 
terrupter free to open and close. 
The invention may be otherwise modified 

without departing from the scope of the in 
vention. 
I claim: . 
1. An electric switch gear including a cell, 

a truck movable into and out of said cell, a 
switch carried by said truck haying switch operating mechanism, cooperating contact 
members carried by said cell and truck, force 
multiplying means connecting said truck and 
cell for moving said truck into and out of 
said cell, means to lock said force-multiplying 
means against operation, and manual means 
operable independently of said Switch oper 
atting mechanism for controlling the opera 
tion of said locking means. 

2. An electric switch gear including a sta 
tionary frame having fixed line terminals, a 
truck having a switch mounted thereon, said 
switch having operating mechanism and also 
having terminals adapted to cooperate with 
the terminals of said frame, means for mov 
ing said truck toward and away from said 
frame, means to lock said truck moving means 
against operation, manual means operable 
independently of said switch operating mech 
anism for controlling said locking means, 
and means governed by the condition of the 
switch for controlling the operation of said 
manual means. 

3. In an electric switch gear, the combina 
tion of an enclosing cell, a truck having a 
switch mounted thereon and adapted to be 
moved horizontally into and out of a circuit 
controlling position in said cell, cooperating 
switch andline terminals carried by said truck 
and cell, force-multiplying means carried by 
the truck and cell arranged to effect the move 
ment of said truckinto and out of circuit con 
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trolling position, locking means for disabling 
said force-multiplying means with the truck 
in either one of two positions, manual means 
controlling said locking means, and means 
governed y the condition of the switch for 
preventing operation of Said manual means 
to release said truck except when the SWitch 
is in open position. 

4. An electric switch gear including a sta 
itionary frame, a truck movable horizontall y 

70 

75 
toward and away from said frame, cooperat 
ing isolation contacts carried by said truck 
and frame, mechanism including intercon 
necting members carried by the frame and 
truck for moving said truck a predetermined 
distance toward and away from said frame 
to effect engagement and disengagement of 
said isolation contacts, and locking imeans 
engageable with one of said interconnecting 
members in any one of a plurality of different 
parts thereof for securing Said truck in a plurality of horizontally spaced positions 
relative to said frame. 

5. An electric switch gear including a sta 
tionary frame, a truck movable horizontally 
toward and away from said frame, a Switch 
mounted on said truck having Switch Oper 
atting mechanism, cooperating isolation con 
tacts carried by said truck and frame, force 
multiplying mechanism including intercon 
necting members carried by said frame and 
truck for moving said truck toward and away 
from said frame to effect engageinent and 
disengagement of said contacts, mantially 
controlled means engageable with one of said 
members in any one of a plurality of parts 
thereof for locking said tuck moving mecha 
nism with the truck in a plurality of hori 
Zontally spaced positions, and means engage 
able with a movable part of said switch oper 
atting mechanism for governing the unlocking 
operation of said locking means. 

6. An electric switch gear including a 
stationary frame, a ruck movable horizon 
tally toward and away from said frame, a 
switch mounted on said truck having Switch 
operating mechanism, cooperating isolation 
contacts carried by said truck and frame, 
mechanism including interconnecting mem 
bers carried by said frame and truck for lili 
moving said truck toward and away from 
said frame to effect engagement and dis 
engagement of said contacts, neans engage 
able with one of said in embers in a plurality 
of different parts thereof to lock said truck 
in either of two horizontally spaced posi 
tions, manual means for controlling the oper 
ation of said locking means, and means inter 
locking said manual control means with said 
switch operating mechanism arranged to lock 
said manual control maains against release of 
said truck except in the switch open position 
of said switch operating mechanism and also 
to lock said switch operating mechanism 
against switch closing novement in any but 
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the truck locked position of said mania 
control means. 

7. An electic switch gear including a sta 
tionary frame, a truck movable horizontally 
toward and away from said frame, a switch 
mounted on said truck having switch operat 
ing mechanism, cooperating isolation coin 
tacts carried by said truck and frame, mecha 
nism including interconnecting members. 
carried by said frame and truck for moving 
Said truck toward and away from said frar: 
to effect engagement s 
said contacts, means to lock said truck 
either of two horizontal positions, manual 
means for controlling the operation of said 
locking means, means interlocking said 
manual control means with said switch oper 
ating mechanism arranged to lock said 
manual control means against release of the 
truck in the Switch closed position of Said 
Switch operating mechanism and also to lock 
Said Switch operating mechanism against 
movement to switch closed position when 
said manual control means is in a truck un 
locked position, and means to prevent the 
operation of said manual control means to 
unlock said switch operating mechanism 
during the movement of the truck between 
the aforesaid horizontal positions. 

8. An electric switch gear including a cell 
having line terminals therein, a cooperating 
truck movable horizontally into and out of a 
circuit controlling position in said cell, a 
switch mounted on said truck having switch 
terminals adapted to engage said line terini 
nals during the respective final and initial 
movements of said truck into and out of cir 
cuit controlling position in said cell, rack 
ing mechanism including interconnecting 
members carried by said cell and truck ar 
ranged to effect the aforesaid final and initial 
movements of the truck, means engageable 
with One of said members to lock said truck 
against movement, manual means operable 
from the front of the truck for connecting 
said members, said manual lineans also con 
stituting means for releasing said truck lock 
ing means, and means governed by the open 
and closed condition of the switch for lock 
ing said manual means against operation. 

9. An electric switch gear including a cell 
having line terminals, a horizontally mov 
able truck having cooperating switch termi 
nals, a forwardly extended rack carried by 
the cell, a lack receiving housing carried 
by the truck having a pinion arranged to co 
operate with said rack to effect movement of 
said truck into and out of terminal engag 
ing position in Said cell, means operable from 
the front of the cell for effecting the engage 
ment of said rack and pinion, said means also 
constituting locking means for securing said 
truck in a plurality of horizontal positions in 
the cell, and mechanism operable from the 
front of Said, cell for actuating said pinion. 

and disengagement of 

10. An electric Switch gear including an 
enclosing cell, a truck movable horizontally 
into and out of a circuit ?ontrolling posi 
tion in said cell, cooperating isolation con 
tacts carried by said cell and truck, a rack 
carried by a rear wall of said cell and ex 
tended forwardly into said cell, a housing 
carried by said truck adapted to receive the 
extended end of said rack, a pinion gear car 
ried by said truck in position to be engaged 
by said rack, said rack being normally biased 
into a lowered position free from said pin 
ion, means carried by said rack to engage and 
arrest the movement of the truck into the cell 
in the lowered position thereof, means to 
raise said rack out of said position and into 
engagement with said pinion gear, a latch 
carried by said truck, abutments carried by 
said rack, and manual means to move said 
latch into locking engagement with said abut 
ments, whereby to arrest the movement of 
the truck. 

11. An electric Switch gear including a sta 
tionary frame, a truck movable toward and 
away from said frame, a circuit interrupter 
mounted on Said truck, cooperating isola 
tion contacts carried by said frame and in 
terrupter, operating mechanism for said in 
terrupter, interconnecting members carried 
by Said frame and truck for effecting hori 
ZOntal movement of said truck into contact 
engaging position, means engageable with 
One of said interconnecting members for lock 
ing said truck in a plurality of horizontal 
positions, and means engageable with a mov 
able part of Said interrupter operating mech 
anism and governed by the open and closed 
condition of the interrupter for controlling 
the operation of said manual locking means. 

12. An electric switch gear including a 
stationary frame, a truck having a circuit 
interrupter mounted thereon, cooperating 
isolation contacts carried by said frame and 
truck, force-multiplying means including co 
acting members carried by the cell and frame 
for moving said truck away from said frame 
to separate said contacts, means engageable 
with one of said members in a plurality of 
different parts thereof to lock said truck 
against Such movement, manual means con 
trolling the unlocking of said locking means, 
and means governed by the condition of the 
interrupter arranged to lock said manual 
means against release of said locking means 
when said interrupter is in closed condi 
tion. - 

13. An electric switch gear including a sta 
tionary frame, a truck, cooperating isolation 
contacts carried by said frame and truck, a 
circuit, interrupter carried by said truck, 
force-multiplying means including cooperat 
ing racking members carried by Said frame 
and truck arranged to move said truck to 
ward said frame to effect engagement of said 
isolation contacts, rocking means movable 
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into engagement with one of said members 
to prevent such movement, manual means for 
controlling the movement of said locking 
means, and means governed by the condition 
of said interrupter preventing the movement 
of said locking means to unlocked position 
unless said interrupter is in open condition. 
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14. The combination with an electric 
Switch gear having relatively fixed and mov 
able portions of circuit terminals carried 
by said fixed portion, a circuit interrupter 
carried by said movable portion having in 
interrupter terminals adapted to cooperate 
with said fixed terminals, cooperating rack 
ing members carried by said fixed and mov 
able portions for effecting the horizontal 
movement of said interrupter into and out 
of terminal engaging position, means to lock 
said interrupter in a plurality of definite 
horizontally spaced positions during its hori 
Zontal movement, and interlocking mecha 
nism associated with said interrupter ar 
ranged to prevent the operation of said lock 
ing means except when the interrupter is 
fully open, and means associated with said 
racking means arranged to prevent the op 
eration of said locking means to lock said 
interrupter except in the aforesaid hori 
Zontal positions of said interrupter. 

15. The combination with an electric switch 
gear having fixed and movable portions of 
circuit terminals carried by said fixed por 
tion, a circuit interrupter carried by said 
movable portion having interrupter termi 
inals adapted to cooperate with said fixed ter 
minals, a rack carried by said fixed portion, 
a pinion gear carried by said movable por 
tion, said rack and pinion adapted to be nor 
mally out of engagement, means to lock said 
truck in a plurality of horizontal positions, 
manual means controlling the operation of 
said locking means, means also operated by 
said manual means to move said rack into 
position to engage said pinion gear, said lat 
ter means arranged to hold said rack in pin 
ion-engaging position irrespective of Subse 
quent movement of said manual locking 
means into and out of switch locking posi 
tion. - 

16. The combination with an electric 
switch gear having fixed and movable por 
tions of circuit terminals carried by said 
fixed portion, a circuit interrupter carried 
by said movable portion having interrupter 
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terminals adapted to cooperate With said 
fixed terminals, cooperating rack and pinion 
members carried by said fixed and movable 
portions by which said interrupter is adapt 
ed to be moved into and out of terminal en 
gaging position, cooperating means carried 
by said fixed and movable portions for ar 
resting the horizontai movements of said in 
terrupter in a plurality of positions, manual 
means controlling the operation of said lock 
ing means, and means controlled by said 
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manual means for effecting the initial en 
gagement of said rack and pinion members 
simultaneously with the unlocking of said 
switch, said means adapted thereafter to hold 
said racking members in cooperating engage 
ment during subsequent locking and unlock 
ing of the Switch and withdrawal of the 
switch by said racking mechanism. 

17. The combination of fixed circuit termi 
nals, a truck type switch having switch ter 
minals, means to move said switch into and 
out of a position in which said switch and cir 
cuit terminals are in engagement, means to 
lock said switch in either of two horizontal 
positions with respect to said fixed terminals, 
manual means for controlling said locking 
means, and means governed by the closed and 
Open condition of said switch arranged to 
prevent the operation of said locking means 
except in the fully open position of the 
switch, and means associated with said lock 
ing means arranged to prevent the operation 
of said locking means to unlock said inter 
rupter except in the aforesaid horizontal po 
sitions of said switch. 

18. The combination of an enclosing cell 
having fixed circuit terminals, a truck type 
circuit interrupter having interrupter termi 
nals adapted to cooperate with said fixed ter 
minals, cooperating rack and pinion members 
carried by said cell and truck, said rack 
adapted normally to occupy a lowered posi 
tion in which it is free from said pinion gear, 
cooperating abutments carried by said truck 
and rack arranged in the lowered position of 
the latter to prevent the manual movement 
of said truck into the cell, rack-elevating 
means carried by said truck, locking means 
arranged to arrest the horizontal movement 
of said truck in a plurality of positions, 
manually controlled means for said locking 
means also constituting means to operate said 
rack-raising means for effecting the engage 
ment thereof with said pinion gear, and 
means to maintain said rack and pinion in 
COOperating engagement during Subsequent 
locking and unlocking of the truck. 

19. The combination of an enclosing cell 
and fixed circuit terminals, a truck type 
switch having switch terminals adapted to 
cooperate with said fixed terminals, force 
multiplying means including cooperating 
racking means carried by said truck and cell 
arranged to move said truck a predetermined 
distance toward and away from its terminal 
engaging position, means to lock said truck 
a predetermined distance away from its ter 
minal engaging position, manual means con 
trolling the locking and unlocking of said 
locking means, and cooperating means car 
ried by said truck and cell arranged to effect 
the automatic operation of said locking means 
to lock said truck against movement in either 
direction in response to the movements of 
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is truck both into and out of its enclosing 
Cel. 

20. Electric switchgear including the com 
bination of a cell having horizontal line ter 
minals therein, a truck type switch movable 
horizontally into and out of said cell and 
having horizontal terminals which engage 
and disengage with said line terminals, means 
including an intermeshing rack and gear 
carried respectively by said cell and switch 
for moving said switch into and out of en 
gagement with said line terminals, and means 
for effecting the disengagement and re-en 
gagement of said rack and gear for inter 
rupting the Outward movement of said 
switch in a predetermined partially-with 
drawn position thereof. 

21. Electric switchgear including the com 
bination of a cell having horizontal line ter 
minals therein, a truck type switch movable 
horizontally into and out of said cell and 
having horizontal terminals which engage 
and disengage said line terminals, means in 
cluding an intermeshing pinion and rack car 
ried respectively by said switch and cell for 
moving said switch into and out of engage 
ment with said line terminals, and means 
for moving said rack toward and away from 
said gear to effect the engagement and dis 
engagement of said rack and gear. 

22. Electric switchgear including the com 
bination of a cell having horizontal line ter 
minals therein, a truck type switch movable 
horizontally into and out of said cell and 
having horizontal terminals which engage 
and disengage said line terminals, means in 
cluding an intermeshingpinion and rack car 
ried respectively by said switch and cell for 
moving said switch into and out of engage 
ment with said line terminals, said Switch having operating mechanism for opening 
and closing it, means for moving said rack 
into and out of engaging position with said 
gear, and means controlled by the condition 
of said operating mechanism for governing 
the operation of said rack-moving means. 

23. Electric switchgear including the com 
bination of a cell having horizontal line ter 
minals therein, a truck-type switch movable 
horizontally into and out of said cell and 
having horizontal terminals which engage 
and disengage said line terminals, means in 
cluding an intermeshingpinion and rack car 
ried respectively by said switch and cell for 
moving said switch into and out of engage 
ment with said line terminals, and Switch 
locking mechanism releasably engageable 
with said rack for locking the switch within 
said cell. 

24. Electric switchgear including the com 
bination of a cell having horizontal line ter 
minals therein, a truck-type switch movable 
horizontally into and out of said cell and 
having horizontal terminals which engage 
and disengage said line terminals, means in 
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cluding an intermeshing pinion and rack car 
ried respectively by said switch and cell for 
moving said Switch into and out of engage 
ment with said line terminals, and switch 
locking mechanism releasably engageable in 
a plurality of positions with said rack for 
locking the switch in a plurality of positions 
in said cell. 

25. Electric switchgear including the com 
bination of a cell having horizontal line ter 
minals therein, a truck-type switch movable 
horizontally into and out of said cell and 
having horizontal terminals which engage 
and disengage said line terminals, means in 
cluding an intermeshing pinion and rack car 
ried respectively by said switch and cell for 
moving said switch into and out of engage 
ment with said line terminals, and switch 
locking mechanism releasably engageable in 
a. EE of positions with said rack for locking the Switch in a plurality of positions 
in said cell, and means governed by the con 
dition of the Switch for governing the opera 
tion of said locking mechanism. 

26. Electric switchgear including the com 
bination of a cell having horizontal line ter 
minals therein, a truck-type switch movable 
horizontally into and out of said cell and 
having horizontal terminals which engage 
and disengage said line terminals, means in 
cluding an intermeshing pinion and rack car 
ried respectively by said switch and cell for 
moving said switch into and out of engage 
ment with said line terminals, said rack being 
vertically movable and being normally in 
a low position and adapted to engage a part 
of said switch as it is moved into said cell to 
limit further movement thereof, and means to 
raise said rack from engagement with such 
part and into mesh with said gear for permit 
ting the rotation of said gear to move the 
switch further into said cell. 

27. Electric switchgear including the com 
bination of a cell having horizontal line ter 
minals therein, a truck-type Switch movable 
horizontally into and out of said cell and 
having horizontal terminals which engage 
and disengage said line terminals, means 
including an intermeshing pinion and rack 
carried respectively by said switch and cell 
for moving said switch into and out of en 
gagement with said line terminals, said rack 
being vertically movable and being normally 
in a low position and adapted to engage a 
part of said switch as it is moved into said 
cell to limit further movement thereof, means 
to raise said rack from engagement with such 
part and into mesh with said gear for per 
mitting the rotation of said gear to move the 
Switch further into said cell, and means con 
trolled by the condition of the switch for 
governing the raising of said rack. 
In testimony whereof, I have signed my 

name to this specification. 
FREDERICK H. MACNEIL. 
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