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To all whom it may concern. 
Be it known that I, JOHAN M. ANDER 

SEN, a citizen of the United States, residingv 
' in Boston, county of Suffolk, and State of 

5 Massachusetts, have invented an Improve1 
ment in End-Cell Switches, of which the 
following description, in connection with 
the accompanying drawings, is a speci?ca 
tion, like letters on the drawings represent 

10 ing like parts. 1‘ ‘ ‘ 
' This invention relates to circuit control 

ling I apparatus especially designed and 
adapted Iforv use in the central stations of 
electric light and power systems in connec 

L5 vtion with a plurality of storage battery cells 
arranged side by-side. 
The invention has for its object to pro 

vide a simple and efficient mechanism for 
reciprocating a circuit controller common 

20 to the battery cells, whereby said circuit 
controller may be moved step by step to add 
cells to the storage battery or to take off cells 
therefrom as demanded inservice. 
The invention further has for its object 

25 to provide a selective mechanism as will be 
described, by means of which it is deter-' 
mined whether the cells shall be added to 
or taken o?' from the battery. 

Provision is also made for indicating‘ to 
30 the operator the number of cells connected 

in. service. " ' ' 
These and other features of this inven 

tion will be pointed out in the .claims at the 
end of this speci?cation. 

Figure 1 is a side elevation of one end 
of an apparatus ‘embodying this’ invention. 
Fig. 2, a plan view with parts in section of 
the portion of the apparatus shown in Fig. 
1. Fig.‘ 3, a side elevation with parts 

V 40 broken. awayio‘f the left hand portion of 
‘ the apparatus, which is to be read 1n con 
nection with Fig/ 1. Fig. 4, a plan of the 
‘portion of'the apparatus shown in Fig. which is to be read in connection with Fig. 

45 2.. Fig. 5, an ehd elevation of Fig. 1 look 
ing toward the left. Fig. 6,"a cross section 
on» an-enlarged scale taken on the line 6-—6, 
Fig. 4, and Figs. 7 to 11, details to be re 
ferred I to. Fig. 12, an elevation of one 

.60 ‘form of‘ indicator employed with the app‘a4 
ratus. Figs. 13 and 14, modi?cations to be 

referred to, and Figs. 15 and 16, diagrams 
of circuits to be referred to. \ 
Referring to the drawings, a plurality of 

storage battery cells, twelve in number, are 
represented by the substantially parallel 
bars or conductors 1 to 12 (see Fig. 4). 
Each bar or conductor has attached to it a 
circuit terminal 13, with which cooperates 
a movable circuit controlling member, here 
in shown as composed of two sets 14 of lami 
nated contacts or brushes, which are adapt 
ed to engage the upper= and lower surfaces 
of the terminals 13 at one end, and the up 
per and lower surfaces of a bus bar or ter 
minal 16, which is common to all the ter 
minals 13. 
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The brushes 14‘ are secured as by bolts 18 ‘ 
.to a carrier 19, interposed between them 
(see Fig. 6) and from which the are elec 
trically separated by the insul tion 20. 
The brushes 14 and the terminals 13, 16,00 
ope'rate to, form a switch or circuit con 
troller by means of which the storage bat 
tery cells are individually connected in cir 
cuit or cut out therefrom. _ 
The stationary terminals 13, 16 are suit 

ably secured to the sides 21, 22 of a support 
ing frame, which is provided with end 
pieces 23, 24 supporting a guide for the car 
rier 19. a 
The guide is shown as a rod 25 provided 

at its top portion with a longitudinally ex 
tended slot or channel 26, in which is lo 
cated an actuating device for the carrier 
19 of the vmovable member of the circuit 
controller. 
The actuating device may be made as 
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herein shown and has provision for mov- ' 
ing the carrier 19 in opposite directions. In 
the present instance, the actuating device 
comprises a channel bar 27 , which is ?tted 
to slide in the slot 26 in the guide rod 25, 
and a toothed or ratchet ‘bar 28, which is 
?tted to slide in the said-channel bar. The 
channel bar 27 is\provided in its side walls 
with . substantially rectangular transverse 
slots 29 forming teeth, which are spaced 
a art a distance substantially equal to the 
vdlstance-between adjacent terminals ‘13, and 
into which are adapted to enter ' awls 30, 

' 3,1, pivoted to the opposite ends 0 the car 
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rier 19 (see Figs. 7, 8 and 9). The ratchet 
bar 28 is provided with a plurality of pairs 
of inclined or ratchet teeth in its upper sur 
face, which cotiperate with the transverse 
slots 29 in the channel bar, a pair for each 
s 0t. 
Each pair of ratchet teeth comprises two 

oppositely inclined teeth 33, 34, which are 
separated from each other for a purpose as 
will be described. One ratchet tooth as 33 
coiiperates with its slot 29 to permit the end 
of the pawl 30 to drop into the slot 29 and 
effectively engage the channel bar to move 
the brush carrier in one direction, and the 
ratchet tooth 34 cotiperates with said slot 29 
to enable the pawl 31 to drop into it and ef 
fectively engage the channel bar, to move 
the brush carrier in the opposite direction. 
The ratchet teeth serve also to disengage the 
pawls 30, 31, from the slots 29 in the chan~ 
nel bar. 
The portion of the ratchet bar between the 

teeth 33,‘ 34, serves as a closure or cover for 
the slot 29 and prevents engagement of the 
pawls with the same. 

In Fig. 7, the ratchet bar 28 is positioned 
so that the teeth 34 register with the slots 29 
in operative relation, so that the pawl 31 
can effectively engage the channel bar so as 
to move with the same and thus move the 
brush carrier in the direction of the ar 
row 36. 

In Fig. 8, the ratchet teeth 33 register 
with the slots 29 and allow the pawl30 to 
‘effectively engage the channel bar, so as to 
effect movement of the brush carrier in the 
opposite direction indicated by the arrow 
113 when the channel bar is moved in the 
said direction. 
In Fig. 9, the ratchet teeth are on oppo 

site sides of the slot 29 and the latter is 
practically closed by the portion 37 of the 
ratchet bar between the teeth. In this po 
sition, the channel bar and the ratchet bar 
moving as one piece can be moved in either 
direction without moving the brush carrier. 

Provision is made for moving the brush 
carrier both by power and by hand, and for 

. controlling the direction in which it. is 
50 
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moved. In the present instance; I have 
shown one form of mechanism for moving 
the brush carrier by power, which I may 
prefer, and which comprises essentially an 
electric motor 40 (see Figs. 1 and 2) hav 
ing its armature shaft 41 provided with a 
worm 42, which meshes with a worm gear 
43 provided with a crank pin 44, which is 

I joined by a connecting rod 45 to the end of 

60 
the channel bar 27. The armature shaft 41 
is provided with a brake wheel 46, with 
which cotiperates a brake band or stra 47. 
It will thus be seen that rotation o the 
armature shaft e?'ects rotation of the gear 
wheel 43 by means of the worm 42,_and _ro 
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tation of the gear wheel by means of the 
connecting rod 45 reciprocates the channel 
bar 27. 

Provision is made for moving the ratchet 
bar 28 independently of the channel bar 27_ 
and also simultaneously therewith, and for 
this purpose, I employ a toggle mechanism 
comprising the levers 50, 51, (see Fig. 2), 
one end of the lever 50 being pivotally con 
nected to the ratchet bar 28, and the other 
end being pivoted to the lever 51, which is 
pivoted to the channel bar 27. The center 
pivot 52 for the toggle levers 50, 51 has 
mounted on it a disk or wheel 53, which is 
adapted to travel between guide bars 54, 55 
extended in the direction of the length of 
the channel bar and which are secured in 
any suitable manner to a slide bar 56, mov 
able transversely with relation to the chan 
nel bar between suitable guide ribs 57 erect 
ed upon the bracket 58 secured to the end 
frame 23 and forming part of the frame. 
work of the apparatus, said ribs also serving 
as a support for the channel bar 27 (see 
Fig. 1). 
. The slide bar 56 is movable transversely 
of the channel bar 27, so as to move the 
toggle levers into different positions, and 
thereby move the ratchet bar independently 
of the channel bar, so as to position the 
ratchet teeth 33, 34, with relation to the 
slot 29 in the channel bar. 
In the extreme open or broken position 

of the toggle levers 50, 51, shown in Fig. 2, 
the ratchet bar 28 is moved into its extreme 
position toward the right or in the direc 
tion indicated by the arrow 36 in which po 
sition the ratchet tooth 33 registers with the 
slot 29 as shown in Fig. 8. I 
In the straightened position of the toggle 

levers 50, 51, the ratchet bar 28 is moved 
in the opposite direction and the ratchet 
tooth 34 registers with theslot 29, as shown 
in Fig. 7. In the intermediate position of 
the toggle levers 50, 51, the portion 37 of the 
ratchet bar between the teeth registers with 
the slot 29 as shown in Fig. 9. g 
The toggle levers 50, 51, are moved into 

the positions just described by the guide 
bars 54, 55 cotiperating with the disk or 
wheel 53, said guide bars being secured to 
the slide bar 56 so as to move therewith. 
The slide bar 56 may be moved as herein 
shown by electromagnets or solenoids 60, 61, 
having movable cores 62, 63, (see Fig. 2) 
mounted as shown on a rod 64 and separated 
by a disk or block 65 of brass-or other non 
magnetic material, said rod being connected 
with the slide bar 56, as herein shown by 
mechanism comprising a link 66, crank 67, 
on a rock-shaft 68, a second crank 69 on said 
rock-shaft and a link 70, which connects the 
crank 69 to a stud or pin 71 on the slide 
bar 56. 
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By reference to Fig. 2, it will be seen that 
when the electromagnet 61 is energized, its‘ 
core 63 will be moved in the direction of 
the arrow 72, and the slide bar 56 will be 
moved in the direct-ion of the arrow 73 so 
as to straighten the toggle levers 50, 51. 
When the electromagnet 60 is energized, 

the core 62 will be moved in the direction 
opposite to that indicated by the arrow 72 
and the slide bar 56 will be moved in the 
direction opposite to that indicated by the 
arrow 73, and the- toggle will be broken as 
representedin Fig. 2. 
When‘the electromagnets are deenergized, 

the cores 62, 63, will be moved into a central 
or neutral position and the‘ slide bar 56 will 
be moved into a neutral position with the 
toggle levers 50, 51, in their intermediate 
position. The movement into the neutral 
position just described, may be effected by 
a spring 75 connecting movable arms or le-‘ 
vers 76, 77, which are pivoted at their rear 
end at 78 to the bracket 58, and have their 
free ends extended over the slide bar 56 
into position to engage a pin or stud 79 on 
the said slide bar. 
As represented in Fig. 2, the lever 76 is 

engaged by the pin 79, and has been moved 
‘by the same so as to place the spring 75 
under tension, the lever 77 at such time be 
ing stationary, it being held by the spring 
75 against a ?xed stop 80 shown as‘a pin 
erected upon one of the ribs 57. 
The electromagnets 60, 61, are and may be 

included in circuit with the motor 40 with 
which is also connected a brake magnet 81 
controlling the operation of the brake band 
47, which has one end fastened to a sta 
tionary part, and its other end to a rod 82 
connected with the armature 83 of the elec 
tromagnet 81 (see Figs. 2 and 5), said rod 
having on it a helical spring 84, which abuts 
against the casinor of the magnet and against 
the armature and serves to'apply the brake 
band to the brake wheel 46 when the brake 
magnet 81 is deénergized. ' 
“Then the magnet 81 is energized, the 

brake is released and the motor shaft 41 is 
' permitted to be turned. 

50 Provision is made for automatically open 
ing the circuit of the motor at the end of 

‘ each complete reciprocation of the actuating 
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device for the brush carrier. For this pur 
the apparatus is provided with a cir 

cuit controller, which governs the circuit of 
the motor 40, brake magnet 81 and toggle 
operating magnets 60, 61, and which is held 
in its closed position by a- cam 85 on one face 
of the worm gear 43, said cam‘ coiiperating 
with the circuit controller to close the-same 
and hold it closed while the worm gear is 
making substantially one complete revolu 
tion, and to permit the circuit controller to 
be opened at each revolution of the worm 

‘ on the gear 43 

8 

gear and at or about the time the channel 
bar 27 is at or near the end of its backward 
stroke in the direction indicated by the 
arrow 36. 
The circuit controller may be of any suit 

able or desired construction and is repre 
sented in Fig. 2 as provided with four sets 
of stationary contacts 86, 87, 88, 89, with 
which cooperate two pairs of blades or mov 
able contacts 90, 91, secured to a lever 92 
to which is connected a sliding rod98 carry 
ing a roller 94 which is designed to be en 
gaged by the cam 85. ' 
In Figs. 2 and 5, the cam 85 is shown as 

engaged with the roller 94 and the circuit 
of the motor, solenoids and brake magnet 
is closed. ' 
As represented in Fig. 2, the ends of the 

cam 85 are separated by a space 95 into 
which the roller 94 is capable of being moved 
and which permits the switch to be opened 
by the springs 96._ The cam 85 is arranged 

so that the space 95 is brought 
into line with the roller 94 at or about the 
time the channel bar 27 is at or near the end 
.of its back stroke and substantially in the 
position represented in Figs. 1 and 2. 

Provision is also made for reciprocating 
the channel bar 27 by hand and to enable 
this to be e?'ected with a-minimum'labor, 
the frame 97 supporting the motor 40 is piv 
oted at98 and‘has co'ciperating with its free 
end a cam or dog 99 on a shaft 100 pro 
vided with a handle 101, said dog being de 
signed to engage the underside of the free 
end of the motor support or frame 97 so as 
to raise the same and hold it in its elevated 
position wit-h the worm 42 in engagement 
with the worm gear 43. The locking dog 99 
is retained in its operative position by a stud 
or pin 102 on the stationary frame‘ 58 
against which it is held by the weight of the 
motor support 97. ‘ 
By reference to Fig. 1,it will be seen that 

when it is desired to move the channel bar 
27 by hand, the shaft 100 is turned to the 
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left until the dog 99 rests against the pin - 
200, which permits the motor support 97 to 
drop and disengage the worm 42 from the 
gearl43, after which the latter can be turned 
by a suitable handle (not shown), but which 
is inserted into a socket 103 in the end of the 
crank pin 44. , , ~ 

In practice, it may be desirable to pro 
vide suitable means for indicating the num 
ber of cells connected in circuit, and to pro 
vide for this, circuit controlling‘ members 
are arranged to be engaged by the center, 
pin 52 of the toggle levers when the toggle 
levers are inltheir straightened position and 
also in ‘their extreme open or broken pos1¢ 
tion. ' ; 

The circuit controlling ‘member, which co 
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operates with .thcpin-v52 in the straightened _ 
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position of the toggles comprises two ter 
minal brushes 105, 106 secured to an upright 
107 on the bracket 58, and the controlling 
member which coiiperates with the pin 52 in 
the broken position of the toggles com~ 
prises like terminal brushes 109, 110, secured 
to a similar upright 112. ' 
By reference to Fig. 2, it will be seen that 

when the cells are added to the battery by 
movement of the channel bar 27 in the di 
rection of the arrow 113 (see Figs. 2 and 8) 
the pin 52 will engage the terminal brushes 
105, 106 and close a circuit governing-the 
movement of the indicating device in one di 
rection as will be described,'and when a cell 
is taken off or disconnected from the others, 
the pin 52 will engage the terminal brushes 
109, 110, and close a second circuit govern~ 
ing the movement of the indicating device in 
the reverse direction. 

In Fig. 12, I have ‘represented one form of 
indicating device, which comprises a pointer 
or index 120 fast on a shaft 121 and coop 
erating with a dial 122 having numbers cor~ 
responding to the number of cells in the 
storage battery. The shaft 121 has fast on 
it a disk or wheel 124 provided with teeth 
125, one for each battery cell, and with 
which coiiperate a set of push pawls 126, 127 
and a set of holding pawls 128, 129. The 
push pawls 126, 127 are pivoted to a bar or 
arm 130 loosely mounted 011 the shaft 121, 
said pawls being extended in opposite di 
rections, ‘and normally engaged with the 
teeth of the disk or wheel 124 by springs 
131, 132. The holding pawls‘128, 129 are 
pivoted to a stationary part, not shown, but 
which may be a stationary plate, and are 
normally held in engagement with a tooth 
of the disk or wheel 124 by springs 133, 134. 
Each tooth 125 is shown as provided with 

oppositely inclined sides so as to permit the 
pawls to be readily disengaged therefrom. 
The toothed disk or wheel 124 is designed to 
be rotated in opposite directions in unison 
with the movement of the brush carrier 19, 
and provision is made for disengaging one 
of the push pawls from its cotiperating tooth 
according to the direction in which the said 
disk or wheel is to be moved. For this pur 
pose, the pawl carrying bar or arm130 has 
pivoted to it a T-shaped cam bar 136 hav 
ing cam-shaped arms 137, 138, which en 
gage the push pawls 126, 127, respectively, 
so that when the cam bar is turned on its 
pivot in one direction, one of the cams as 
138 will disengage the push pawl 127 from 
the disk or wheel 124 and leave the push 
pawl 126 in its operative position to turn 
the said wheel or disk, its shaft 121 and the 
pointer. 126. When the cam bar 136 is 
turned in the opposite direction, the cam 
137 will disengage its coiiperating push 
pawl 126 and leave the push pawl 127 in its 
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operative position. The cam bar 136 is 
moved in opposite directions by electromag 
nets or solenoids 140, 141, which are included 
in circuit with the terminals 105, 106, 109, 
110 respectively. In Fig. 12, the electromag 
nets 140, 141 are shown-as included in local 
circuits provided with batteries 142, 143, 
said circuits being normally open at the ter 
minals 105, 106, 109, 110. The electromag 
nets 140, 141, have their cores or armatures 
145, 146,, connected by links 147, 148 to the 
cam bar 136 on opposite sides of the same. 

Provision is made for disengaging one of 
the holding pawls, when the toothed disk or 
wheel 124 is to be moved. To this end, the 
push pawls 126, 127, are provided with pins 
or projections 150, 151, which are designed 
to be brought into engagement with the 
holding pawls. ‘ 

Rotation of the toothed disk 124 in oppo~ 
site directions is effected by springs 152, 
153 connected at one end to the pawl carry 
ing bar or arm 130 and fastened at their op 
posite end to a stationary part (not shown). 
The operation of the indicator may be read 
ily understood from Fig. 12. 
lVhen the contact member is moved so as 

to add a cell, the center pin 52 of the toggle 
levers contacts with the circuit terminals 
105, 106, and closes the circuit of the electro 
magnet 140, which attracts its core 145 and 
through the rod 147 turns the cam bar 136 
in the direction of the arrow 160, thereby 
causing the cam 138 to disengage the push 
pawl 127 from the tooth with which it is en 
gaged, and at or about the time this disen 
gagement is effected, the cam bar 136 en 
gages a ?xed stop or pin 161 on the pawl 
carrying bar, so that on further movement of 
the cam bar by the electromagnet 140, the 
pawl carrying bar 130 will be moved about 
the shaft 121 as a center in the direction in 
dicated by the arrow 162. On this move 
ment of the pawl-carrying bar, the pin 150 
on the push pawl 126 engages the holding 
pawl 128 and lifts it from the tooth with 
which it is engaged, and the push pawl 126 
is engaged with a new tooth, so that when 
the circuit of the magnet 140 is opened by 
the center pin 52 being disengaged there 
from on the back stroke or movement of the 
actuating device, the spring» 152 moves the. 
pawl carrying bar 130 back to its central 
position, and by means of the push pawl 126 
turns the toothed disk 124 the distance of 
one tooth and moves the pointer 120_one 
step on the dial 122 in the direction oppo 
site to that indicated by the arrow 162. 
\Vhen the circuit of the magnet 141 is 

energized by the center pin 52 of the toggle 
engaging the terminals 109, 110, the parts 
are placed in proper relation to turn the 
toothed disk 124 in the direction indicated 
by the ‘arrow 162; that is, the push pawl 126 
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is disengaged from its tooth b the cam 137 ; 
the bar 136 is turned in the irection oppo 
site to that indicated by the arrow 160; the 
holding pawl‘ 129 is disengaged from‘ its 
tooth; the push pawl 127 is engaged with 
a new tooth, and the spring 153 placed 
under tension,_so that when the circuit‘of 
the magnet 141 is opened on the back stroke 
of the actuating device, the push pawl 127 
will turn the toothed disk or wheel, its shaft 
and pointer one ,step in the direction indi 
cated bythe arrow 162. ' 
The apparatus herein shown and dc 

to be located in the vicin 
ity of the storage battery, and ‘by reference 
to Figs. 1 to 4,,it'will be observed that the 
electric motor,kselecting magnets, etc. are 
located beyond or outside of the battery cells, 
where they are readily accessible. ’ 
In practice, it is desirable that the ap 

should be controlledv from a distant 
point, which is accomplishedv as shown in 

manually controlled switch, 
‘whichmay be of any suitable construction 
and which is shown as composed of two 
blades or movable members 170, 171, mount- - 
ed on a common pivot ‘and provided with a 
handle 172, one of said blades being in its 
open position when the other is closed. The 
blades 170, 171, coiiperate with ?xed termi 
nals 17 3,174, with one of which the solenoid 
60 is connected by the wire 17 5 and with the 
other of which the solenoid 61 is'connected 
by wire 176. , ' 
Both solenoids are connected with the 

brake magnet 81 by wire177, and the ‘brake 
magnet is connected in series 
tric motor 40, which is connected by the 
wire 277 with one side 17 8 of the supply cir 
cuit," the other side 179 of which is connect 
ed by the wire 180 to the blades 170,.‘ 171. 
It will thus be seen, that if the operator 
throws the handle 172 in one direction, the 

the“ terminal: 174 and the 
circuit/ is completed through the selecting 
solenoid 61, brake magnet .81 and motor 40, 
which ‘circuit may be ‘traced as follows: 
from the/line 179 by wire 180 to the blade 
171, thence by terminal 174, wire 176, sole 
noid 61, wire 177, brake magnet 81 throu h 
the motor 40, and'thence by wire 27 7 ' tot e 
other side 178 of the supply circuit.‘ 
this case,‘ the 
.toggles'and positions the ratchet be1‘28 #9 
add a cell, the brake. magnet releases ,the‘ 
brake on the motor shaft and the motor 
starts up and through the _ 
described, moves the channel bar and the 
contact member 14, so as to add a ,cell to the 
storage " battery. ‘ ‘ - * - 

When it is desired to take 05 a cell, the pp? 
“erator throws the handle 17.210 close the oil' 
cuit' of‘the solenoid 60 by the blade 
"170 into contact with the 173. This 

‘operating terminals; 

with the e1ec-~ 

solenoid 461 straightens controlling member 180. As 

mechanism above, 

circuit may be traced‘ as before to the blade 
17 0, thence by the terminal 173 and‘wire 175 
to the solenoid 60, and thence through‘ the 
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brake magnet 81’and motor 40 as above de- ' 
’ scribed. 

‘In order to avoid the necessity of the oper 
ator remaining at the startin switch after 
the same has been closed, aux?iary switches 
are provided, which are automatic in. action 
and which serve to maintain the‘ circuit 
closed in case the operator‘removes his hand 
from ‘the starting switch, which latter is of‘ 
well knownconstruction and opened by a 
spring (not shown) as soon’as the hand of 
the operator has been removed. In the pres 
ent instance, three automatic switches are 
provided, one controlled by the cam 85 and 
comprising thevblades 90, 91, and their co 

which are represented 
in the diagram as a single lever 180 and 
terminal 181. The other two are shown in 
the diagrams'as two independent levers 182, 
183, which cooperate with two terminals 
184, 185, and which ‘are controlled. by the 
solenoids 61, 62, respectively. . 

vIn Figs. 11 and 2, the other two automatic 
switches are shown in their preferred con 
struction and comprise a metal disk 186 
fast on the rod 64 on~which the cores. 62, 
63' of the solenoids are mounted, and two 
setsof terminals 187, 188, located on oppo 
site sides of said disk and suitably sup 
ported as by the uprights 189, 190.. When 
‘the solenoid 60 is energized, the disk 186 is 
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brought into contact with the terminals 188, . 
and when the solenoid 61 is energized, the 
disk 18.6 is engaged 
as shown in Figs. '1_ and 2. The disk 186 
and the terminals 187 are represented in 
Fig. 15 by the lever 182 and terminal 184; 
and the said disk and terminals 188 are rep 
resented by the lever 183 and terminal 185. 
vReferring to Fig. 15, the levers 182, 183 

are connected by the wires 
wires 17 6, 175 respectively, and the lever 
180 is connected by the wires 193, 194, 195 
with the terminals 184,, 185, and the termi 
nal 181’ is connected by the ‘wire 196‘ to the 
wire 17 9. It will thus be seen that when the 

with the terminals 187 , _ 
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191, 192 with the ‘ 

110 

circuit of the solenoid 61 is completed by _ i 
the hand switch 171, the circuit controlling 
member 182 is closed and when the motor 
40 is started, the 

cuit‘for ‘the solenoid 61, brake magnet- 81 
anddnotor 49,- which is independent of the 
hand switch, is established. This circuit 
may be traced as follows :-——from the line 
wire 179 by 'wire 
by member 180, wires 193, 195, terminal 184, 
member 182, wires 191, 176, solenoid 61., 
brake magnet 81, motor 40 and'wire 277 to 
the other side of the line. ‘- = " ' 
When the circuit, ofythe solenoid '60 is. 

cam 85 closes‘ the circuit‘ 
a- result, a-cir- ' 
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196'to-terminal 181, thence ‘ ' 
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completed by the hand switch, the circuit 
controlling member 183 is closed, and when - 
the motor is started the cam 85 closes the 
circuit controlling member 180, and a cir 
cuit for the solenoid 60'is established, which 
may be traced as follows :——from the-line 
wire 179 by wire 196 to'terminal 181, thence 
by member 180, wires 193, 194, terminal 185, 
member 183, wires 192, 175, solenoid 60, 
thence through brake magnet 81 and motor 
40 to the other side of the line. The cir-' 
cuits just described after being established 
are controlled by the cam 85, which per 
mits them to be opened as above described. 

If the operator desires to add or take off 
more than one cell, he can close the hand 
switch once ‘for each cell or he can retain 
it closed until the desired number of cells 
have been added or taken o?". . 
The apparatus herein shown is designed 

to add or take off ,cells of one polarity, as, 
for instance, positive cells, and a second ap 
paratus would. be provided for the negative 
cells. The two apparatus are represented 
in the diagram Flg. 16. In this case, it is 
desirable‘ to be able to operate both appa 
ratus from a single hand switch. For this 
purpose, the two apparatus are connected 
with a three wire system and like solenoids 
of both are connected together and con 
trolled by hand switches.~ In Fig. 16, the 
wires 196 are connected with the neutral 
wire 179 of the three-wire system and the 
wires 277 from the motors 40 are connected 
with the positive and negative wires of said 
system. ’ 

In addition, the solenoids 60 are connected 
2 by wires 200, 201 to a switch represented by 
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. wires 201, 175, solenoid 60 o 

the lever 202 and terminal 203, and the sole 
noids 61 are connected by wires 204, 205 
to a switch represented by the lever 206 and 
terminal 207. It will thus be seen, that if 
the operator desires to operate‘ both appa 
ratus simultaneously; it is only necessary 
to close the switch 203 in one instance, which 
completes the starting circuit‘ through the 
solenoids 60 of both apparatus, or to close 
‘the circuit through the ‘solenoids 61 by clos 
ing. the switch 206. The starting circuit 
through the solenoids 60, may be traced as 
follows :—from the positive line' wire 208 
by wire 209 to motor 40 of apparatus 
marked No. 1 in F' . 16, thence through the 
brake magnet 81, si?enoid 60,.wires 175,200 
to switch lever 202, thence b terminal 203, 

fy apparatus ,No. 
2, thence by brake ma et 81, motor 40 and 
wire 277 to the negative line wire 178. ' 
The starting circuit through the solenoids 

61 may be traced as . follows :—from the 
ositive line wire as herein-described to so 
enoid 61 of No.1 apparatus, thence by 
wim 176 204 to switch 206, thence by ter 
minal 207, wires 205, 176, solenoid 61- of 

controlled 

No. 2 apparatus to brake magnet 81, thence 
as above described to the negative line wire 
178. As soon as both ap aratus are actu-_ 
ated, they are controlled y the automatic 
switches as above described with relation to 
the single apparatus represented by Fig. 15. 

Provision is made for maintainin the .cir-_ 
cuit between'the battery cells and he main 
contact brush .14 when the latter is moved 
from one of the terminals 13 to the next 
adjacent terminal, which terminals are sepa 
rated a distance greater than the width of 
the brush 14. In Figs. 3 and_4, this result 
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is accomplished by providing between adja-f ' 
cent terminals 13 auxiliary terminals 213, 
each of which is connected by a resistance 
214 to an adjacent cell. Inasmuch as the 
storage battery cells between each of the 
studs or bars 1 to 12 may vary in number, 
the resistance between the studs-is varied 
accordingly, and the purpose of‘ the resist 
ance 214 is to take care of the difference in 
potential between adjacent adjoining studs, 
as, for instance‘, between 7 and 8, when the 
‘contact member 14 engages the terminal 13 
connected with the stud 8 and the auxiliary 
terminal 213 between the studs 7 and 8. 
The resistance between the auxiliary ter- ' 
minals 213 and the studs of the various bat- ' 
tery cells may vary according to the number 
of cells placed between adjacent studs ac 
cording to the conditions required in service, 
and while I may prefer this arrangement I 
do not desire to limit/the invention in this 
respect, as the carrier may be provided with 
an auxiliary brush 210, which is connected .' 
by the resistance 212 with the main brush 
14, as shown in Figs. 13 and 14; _ 
To safeguard the main brush 14 from m 

jury by possible sparking as the brush passes 
from' one terminal to another, an auxiliary 
contact member 220, preferably in the form i 
of a metal block, is ‘carried by the brush 14 ' 
so as tocoiiperate with the terminals in ad- . 

. vance of and behind the main brush 14, as 
represented in Figs. 4 and 6. .1 
‘From the above description, it will be seen 

that the movable contact member l4vis 
mechanically operated by a reciprocating 
actuating device, one form of which is here 
in‘ shown whose direction of movement 15 

by electromagnets, but it is not 
desired to .limit the invention to the par-_ 
ticular construction of reciprocating actu 
ating device herein shown. Furthermore, it 
is not desired tolimit the invention to the 
particular indicating device hereln shown. 

Claims. . 

1. In an apparatus of the character. de 
scribed, in combination, a movable contact 
member, a reciprocating actuating device 
for said contact member, an, electric motor 
connected with said actuatin J device to re 
ciprocate the same, ' a selective device co 
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operating with said actuating device to de 
termine in what direction the contact mem 
ber shall be moved by said actuating device, 
electromagnets to move said selective device 
in opposite directions independently of the 
said actuating device, a circuit 'controller 
governing the circuit of said electromagnets, 
a cam governing the operation of said cir‘ 
cuit controller, and a circuit controller for 
said motor, substantially as described. 

2. In an apparatus of the character.de 
scribed, in combination, a movable contact 
member, an actuating device to move it 
bodily in opposite directions and compris~ 
ing a channel bar having a plurality of pairs 

-' of slots, a ratchet bar-movable in said chan 
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nel bar independently thereof and simul-' 
taneously therewith, pawls carried by the 
movable contact member and capable of en‘ 
gaging said slots to connect the said contact 
member with said channel bar to effect 
movement of said contact member by move 
ment of said channel bar, the engagement of 
said pawls with said slots being controlled 
by said ratchet bar, an electric motor, means 
for connecting the electric motor with said 
channel bar, electromagnets, means for con 
necting said electromagnets with said ratchet 
bar, and means for controlling the circuits 
of said motor and electromagnets, substan 
tially as described. ' 

3. In an apparatus of the character de 
scribed, in combination, a movable contact 
member, a reciprocating actuating bar hav 
ing a plurality of pairs of slots, a ratchet 
bar having a plurality of pairs of opposing 
ratchet teeth separated from each other, 
pawls movable withw said, contact member 

' and cooperating with said actuating bar to 
40 
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connect the contact member‘with said actu 
ating bar, the engagement of said pawls with 
said actuating bar being controlled by said 
ratchet bar, an electric motor connected with 
said actuating bar to reciprocate it, electro 

, magnets connected with said ratchet bar to. 
move it in' opposite directions independ-._ 
ently of said actuating bar, and means for 
controlling said motor and electromagnets. 

4. In- an apparatus of the character de 
scribed, in combination, a movable contact 
member, a reciprocating actuating bar hav 
inga plurality of pairs of slots, a ratchet 
bar having a plurality of pairs of opposing 
ratchet teeth separated from each other, 
pawls movable with said contact member 
and cooperating with said actuating bar. to 
connect] the contact member with said actu 
ati’ng bar, the engagement of said pawls 
with said actuating bar being controlled by 
said ratchet bar, a toggle mechanism con 
necting said ratchet bar with said actuating 
bar, a disk mounted on the center pin of said 
toggle, guide’ ars engaging said disk and 
between which 'the said disk is movable by 

the reciprocation of the actuating bar, and 
a slide bar carrying said guide bars and 
movable transversely of the path of move* 
ment of the actuating bar, substantially as 
described. 

5. In an apparatus of the character de 
scribed, in combination, a movable contact 
member, a reciprocating actuating bar hav 
ing a plurality of pairs of slots, a ratchet 
bar having a plurality of pairs of opposing 
ratchet teeth separated from each other, 
pawls movable with said contact member 
and cooperating with said ratchet bar to 
connect the contact member with said actu 
ating bar, the engagement of said pawls 
with said actuating bar being controlledby 
said ratchet bar, a toggle mechanism con 
necting said ratchet bar with said actuating 
bar, a diskmounted on the center pin of 
said toggle, guide bars engaging said disk 
and between which the said disk is movable 
by the reciprocation of the actuating bar, 
and a slide bar carrying said guide bars and 
movable transversely of the path of move 
'ment of the actuating bar, and means to 
move said slide bar in opposite directions. 

6. In an apparatus of the character de 
scribed, in combination, a movable contact 
member, a reciprocating actuating bar hav 
ing a plurality of pairs of slots, a ratchet 
bar having a plurality of pairs of opposing 
ratchet teeth separated from each other, 
pawls movable with said contact member 
and cooperating with said actuating bar to 
connect the contact member with‘ said actu 
ating bar, the engagement of' said pawls 
with said actuating bar being controlled by 
said ratchet bar, a toggle mechanism con 
necting said ratchet bar with'said actuating 
bar, a disk mounted on the center pin of 
said toggle, guide bars engaging said disk 
andbetween which the said disk is movable 
by the reciprocation of the actuating bar, a’ 
slide bar carrying said guide bars and mov 
able transversely '_ of the'path of movement 
of the actuating bar, and means for operat 
ing said slide bar,"substantially as described. 

7. In an apparatus of'the character de 
scribed, in combination, a contact member, a 
sliding carrier therefor, a reciprocating ac 
tuating device for said sliding carrier, 
means movable with said device and inde 
pendently thereof in the direction of the 
length thereof for controlling'the connection 
of said carrier with said device to permit 
the carrier to be moved'in opposite direc 
tions and to permit said device to be moved 
without moving said carrier, and means for 
reciprocating said actuating device, substan 
tially as described. ' " . I 

8. In an apparatus of the character de 
scribed, in combination, a contact member 
movable step by step, a reciprocating actu 
ating device for moving said contact mem 
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her, means for reciprocating said actuating 
device, a device movable with the actuating 
device and independently thereof in the 
direction of the length thereof to enable the 
contact member to be connected with said 
actuating device and moved a plurality of 
steps in the same direction by a plurality of 
reciprocations of the actuating device, and 
means for effecting the said independent 
movement. 

' 9. In an apparatus of the character de 
scribed, in combination, a contact member 
movable step by step in opposite directions, 
a reciprocating actuating device for moving 
said contact member, means for reciprocat 
ing said-actuating device, and means mov 
able with said actuating device and inde 
pendently thereof in the direction of the 
length thereof and coiiperating with said 
contact member, to enable the latter to be 
moved in the same direction a plurality of 
steps by a ‘plurality of reciprocations of the 
actuating device. ' 

10. In an apparatus of the character de 
scribed, in combination, a contact member, a 
carrier for said member movable in opposite 
directions, a reciprocating actuating device 
for said carrier, a selective mechanism for 
selecting the direction in which the said con 
tact carrier is moved by said actuating de 
vice and provided with means for governing 
the connection of the said carrier with said 
actuating device, electromagnets'to operate 
said selective mechanism in opposite direc 
tions, an electric motor, mechanism for con— 
necting said electric motor with said device, 
a starting circuit controller for said electro 
magnets and motor, and a circuit controller 
governed by said electromagnets to maintain 
the circuit of the motor closed and permit 
the starting circuit'controller to be opened, 
substantially as described. 

11. In- an apparatus of the character de 
scribed, in combination, a movable contact 
member, mechanism for moving it step by 
step in opposite directions, an indicator 
movable in opposite directions, electromag 
nets to operate said indicator, circuit termi 
nals connected with said electromagnets, and 
a circuit controller movable with'the mecha 
nism which operates the said contact mem 
ber and cooperating with said circuit termi 

, nals to close the circuit of the electromag 

60 

nets according to the direction in which the 
contact member is moved, substantially as 
described. 

12. In an apparatus of the character de 
scribed, in combination, a movable contact 
member, mechanism for moving it step by 
step in opposite directions, an indicator 
movable in opposite directions, means for 
moving said indicator in opposite directions, 
and means movable by said mechanism for 
controlling the operation of the indicator. 

996,960 

13. In an apparatus of the character de~ 
scribed, in combination, a movable contact 
member, mechanism for moving it step by 
step, an indicator, and means movable by 
said mechanism for controlling the opera 
tion of said idicator, for the purpose speci 
?ed. 

14. In an apparatus of the character de 
scribed, in combination, a contact member 
movable in opposite directions, a recipro 
eating actuating device ‘for said contact 
member, a selective mechanism for selecting 
the direction in which said contact member 
is moved by said actuating device, and pro 
vided with a device movable longitudinally 
of the actuating device and an electromag 
net to operate said selective mechanism, sub- , 
stantially as described. . 

15. In an apparatus of the character de 
scribed, in combination, a contact member 
movable in opposite directions, a recipro 
cating actuating device for said member, a 
selective mechanism for selecting the direc 
tion in which the said contact member is 
moved by said actuating device and pro 
vided with a device movable longitudinally 
of the actuating device, electromagnets to 
operate said selective mechanism in opposite 
directions, an electric motor, mechanism for 
connecting said electric motor with said de 
vice, a starting circuit controller for said 
clectromagnets and motor, and a circuit con 
troller to maintain the circuit of the motor 
closed and permit the starting circuit con 
troller to be opened, substantially as de 
scribed. 

16. The combination with a plurality of 
apparatus of the character described, each 
provided‘with a movable contact member, 
mechanism for moving the same in opposite 
directions, a selective mechanism to deter 
mine in Which direction the said contact‘ 
member is moved, electromagnets to operate 
said selective mechanism, an electric motor 
to operate the mechanism which moves said 
Icontact member, a hand-operated switch gov 
erning the circuits of said electromagnets, 
conductors for electrically connecting the 
electromagnets of one apparatus with the 
electromagnets of the other apparatus, and 
circuit controllers in said conductors capable 
of closing the circuits of the electromagnets 
of both apparatus simultaneously, substan 
tially as described. 

17. In an apparatus of the character de 
scribed, in combination, a plurality of bat 
tery terminals, auxiliary terminals arranged 
between said battery terminals, resistances 
connecting the auxiliary terminals with ad 
jacent battery terminals, a contact member 
cooperating with said terminals and movable 
step by step into engagement with successive 
battery and auxiliary terminals, a recipro 
cating actuating device for moving said con 
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tact, member, means for reciprocating said 
actuating device, a device movable with the 
actuating device and independently thereof 
in the direction'of the len th thereof, and 
means for effecting said in ependent move 
ment, substantially as described. ‘ 

18. In an apparatus of the character de 
scribed,‘ in combination, a movable contact 
member, a reciprocating actuating member 
therefor, a selective mechanism for ‘selecting 
the direction-in which the said contact mem 
ber is moved and.comprising a toothed bar, 

9 

a'toggle connecting said bar with the recip-_ 
rocating member, a slide bar operatively 
connected with said toggle, and means for 15 
moving said slide bar in opposite directions, 
substantially as described. _ i 

In testimony whereof, I‘ have signed my 
name to this speci?cation in the presence of 
two subscribing witnesses._ ' 

JOHAN M. ANDERSEN. 
Witnesses: 

JAs. H. CHURCHILL, 
J. M. MURPHY. 


