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UNITED STATES PATENT OFFICE. 

FREDERICK G. CORNING, OF NEW YORK, N. Y. 

APPARATUS FOR TRANSFERRING ELECTRIC-CAR BATTERIES. 

SPECIFICATION forming part of Letters Patent No. 439,237, dated October 28, 1890, 
Application filed August 5, 1890, Serial No. 361,102, (No model.) 

To all whom it may concern: 
Be it known that I, FREDERICK G. CORN 

ING, a citizen of the United States, residing 
at the city, county, and State of New York, 
have invented certain new and useful Im 
provements in Apparatus for Transferring 
Electric-Car Batteries, of which the following 
is a specification, reference being had to the 
accompanying drawings, in which similar 
characters of reference indicate correspond 
ing parts, and in which 

Figure 1 is a cross-sectional elevation taken 
on the line acac of Fig. 2, showing a car, an 
elevator therefor, and my improved battery 
charging or shifting benches flanking the 
stall in which the car is moved at the charg 
ing-station. Fig. 2 is a horizontal section of 
Fig. 1, taken on the line y J. Fig. 3 is a dia 
gram showing a modified application of my 
invention. Fig. 4 is an enlarged sectional 
detail-view of one rotary section of the charg 
ing-benches, taken on the line 22 of Fig. 5; 
F. Fig. 5, a partial inverted plan view of 
ig. 4. 
My invention relates to improvements in 

apparatus of the character described in my 
patent applications, Serial No. 352,638 and 
No. 353,272, in which secondary batteries or 
“accumulators' pertaining to an electro-mo 
tive car are charged upon shelves or benches 
located in proximity to the position occupied 
by the car when run into the stall, and are 
shifted directly from the bench to the car, or 
vice versa, the car being elevated to different 
levels coincident with those of the said 
benches. 
My invention is also applicable to appara 

tus wherein an interposed battery-hoist is em 
ployed between the car and the charging 
racks to bring the batteries to the level of the 
car, the latter being vertically stationary. 
My invention may furthermore be applied 

to apparatus wherein the car is vertically 
stationary, and there is but one level or bench 
whereon the batteries are charged. 
My invention is more especially applicable 

to charging the batteries in double series, as 
illustrated in my said patent application, 
Serial No. 353,272; and the object of my inven 
tion is to facilitate bringing the gang of bat 
teries in the side of such double shelf farther 

most from the car into a position adjacent the 
car, when both sides of said shelves are filled, 
the substitution of batteries being thereby ef 
fected without change of level of the surfaces 
to or from which they are transferred. 
To this end my invention consists in a sec 

tional charging-bench, the several sections 
whereof are rotary upon vertical axes, where 
by to reverse the positions of the battery 
trays, as hereinafter described. 
My invention also consists in the assem 

blage of a vertical series of such rotary sec 
tional battery-benches, each series of sections 
composing a bench being independently re 
versible. 
My invention also consists in mechanism 

for automatically rotating the several sections 
of a bench simultaneously in a common di 
rection. A single rotary battery-standiscom 
prehended within the meaning of my inven 
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tion, irrespective of any particular mode of 
assembling a plurality of the same. 
My invention also consists in certain aux 

iliary features of construction in the appara 
tus and means of effecting the electrical con 
nections, to be hereinafter described in detail. 
In Figs. 1 and 2, A represents the car; B, 

the car-elevator moving upon vertical ways 
11, and C the sectional battery-rack. 22 rep 
resent the battery-receptacles in the sides 
of the car; 33, the removable extegor panels 
for said receptacles hinged to the bed-sills of 
the car, the same being shown in their open 
position in the drawings, and 44 represent 
transferring-bridges between the car and the 
battery-benches, which bridges are hinged at 
5 and supported by means of braces 6 upon 
the standard 7, attached to the elevator, 
whereby said bridges are dropped or swung 
down in order to clear the Sections of the bat 
tery-benches when rotated. The braces 6 are 
adjustable in notches 8 upon the standards 
7, whereby to vary the vertical position of 
the outer edge of the bridges 4 nearmost the 
battery-benches and accommodate any slight 
variation between the levels of the car-floor 
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and the battery-bench opposite which the car 
is moved. . 
D represents vertical pillars, which are fixed 

in the steps 10 upon the foundations E, sup 
porting the racks, and in the collars 11 on the 
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supporting frame-work of the superStructure. 
The pillars Dare themselves non-rotative and 
bear collars 12. The shelves 15 are rotative 
upon the pillars, whereby to be moved inde 
pendently of one another, and the Weight of 
each shelf-section is supported by the said 
collars 12. I prefer to construct the pillars 
D of wrought-iron tubing, whereby to pass 
the electrical connections through them, as 
hereinafter described. 
The bench-sections may be rotated sever 

ally by hand; but in order to economize time 
I prefer to swing the sections of a given level 
simultaneously. In order to accomplish this, 
I may employ any suitable or well-known 
mechanical device. That which I illustrate 
consists in sprocket-wheels 20, attached to 
each rotary section, and sprocket-chain belts 
21 engaging with them. 
In Fig. 2 Iillustrate a small sprocket-wheel 

22, rotated by a suitable crank or otherwise, 
belted by a chain 23 to one of the main 
sprocket-wheels 20, whereby the whole series 
of sections a b c of a given bench may be ro 
tated simultaneously from a single point by 
the crank. Each shelf or level is thus pro 
vided with a separate propelling-wheel 22, 
the operator having access to each one by an 
independent elevator or by an auxiliary plat 
form extended from and attached to the main 
elevator B. 

It will be seen by the circles indicated in 
broken lines in Fig. 2, that the arcs described 
by the corners or extremities of the trays 
upon the shelf-sections require the normal 
position of the shelf-sections to be at a dis 
tance from the side of the car, wherefore the 
bridges 4 are employed, as hereinbefore de 
cribed. 
The electrical connections for charging the 

batteries while in the shelves may be made 
in various ways. Among others, I may en 
ploy the hollow pillars D as conduits for the 
wires, as more fully illustrated in Figs. 4 and 
5. The wires for charging each rotary sec 
tion or-stard on a given pillar are passed into 
the pillar through its lower end, as at fin 

... Fig.1, or through its upper end, as at 9. The 
stand illustrated in Figs. 4 and 5 consists of 
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a rotary platform 15, a rim 20 Supporting it 
and composing the sprocket-wheels before re 
ferred to, said rim being attached to the hub 
25 by spokes 26, and the hub resting on the 
collar 12, secured to the pillar. D. On the un 
der surface of the sprocket-wheel disk there 
are circular conductors 30 31, insulated from 
one another and from the disk. The oppo 
site poles of the batteries are connected 
through contacts 32 on the trays and 33 on 
the stand, when the trays are moved on the 
stand and connected with the respective cir 
cular conductors 30 31, as indicated. Through 
openings in the hollow pillar D the insulated 
wires therein connect with contacts or brushes 
35 36, secured to and insulated from the col 
lar 12, which brushes, respectively, bear on 
the said conductors 3031. The wires 37 38, 

after passing out of the pillar, connect with 
corresponding wires of each adjacent pillar, 
the differentbench-levels having independent 
circuits connected with a suitable generator. 
When a gang of battéries are shifted in place 
on either side of the sections of a bench, the 
circuit is closed automatically and continued 
so irrespective of the rotative position of the 
Stands. 
The operation of my invention is as fol 

lows: The car is first run into the stall upon 
the elevator B, the panels 3 having been 
opened previously. The caris then vertically 
moved by means of the elevator to a level in 
which its floor coincides horizontally with a 
battery-shelf to be operated on, one side of 
the shelf-section being vacant, as indicated 
in the instance of the shelf 15 in Fig. 1. 
Such vacant side being opposite the car, and 
the bridge 4 raised to the level of said shelf, 
the exhausted battery d is shifted by hand 
or otherwise to occupy the position d'. The 
series a b c of sections of the bench 15' are 
then reversed by rotation, the bridge 4 being 
swung down to clear them. The charged 
gang of batteries e, being thereby brought 
opposite the car, are then moved therein to 
take the place of the original gang of batter 
ies d. The same operation is simultaneously 
performed on the opposite side of the car by 
operators suitably stationed. The rotary 
bench-sections may be applied to a transfer 
ring or charging truck, as illustrated in Fig. 
3, showing the truck in end view. The quick 
substitution of batteries is effected without 
requiring a substitution of trucks during each 
operation. At the position shown the ex 
hausted battery d in the car is first moved to 
d', the bridge 4 then dropped, the bench-sec 
tions 15 on the truck rotated a half-turn, the 
bridge 4 then raised, and the charged batteries 
moved to the car. . 
As a merit of my present invention it will 

be seen that the reversible stands, as operated 
in the manner described with reference to 
Figs. 1 and 2, dispense with the necessity of 
moving the car twice from one level to an 
other, as is necessitated in the instance of 
my aforesaid patent application, Serial No, 
352,638, and also dispenses with the necessity 
of employing movable panels for the battery 
receptaclesin the car, as described in my afore 
Said patent application, Serial No. 353,272, 
the car being elevated from the normal or 
street level to the desired level of charg 
ing-benches, the substitution of batteries 
effected at one level, and said car returned 
directly to said normal level and removed 
from the stall. 

It is to be understood, however, that the 
present invention is applicable to double 
shelves, wherein both sides are always filled, 
(with the exception of one vacant half-shelf 
in the series,) the object then sought being 
to economize vertical space, as mentioned in 
my said application, Serial No. 353,272, the 
car being stopped at two different levels, 

7 O 

75 

95 

OO 

O 

II5 

I25 



O 

25 

4o charging electric-car batteries, the combina 

439,287 3 

Having thus fully described my invention, 
what I claim as new, and desire to secure by 
Letters Patent, is 
'1. The combination, in a battery-transfer 
ring apparatus, with a horizontal surface or 
way upon which the batteries are moved, of 
a revolving bench at a level with said sur 
face upon which the batteries are received and 
their positions reversed with reference to a 
given direction of travel, substantially as and 
for the purpose described. 

2. The combination, in a battery-transfer 
ring apparatus, With a horizontal surface or 
way upon which the batteries are moved, of 
a bench composed of a series of revolving sec 
tions adapted to receive two gangs of batter 
ies and to reverse the positions thereof with 
reference to a given direction of travel by the 
half-rotation of said sections upon their sev 
eral axes. 

3. In an apparatus for transferring electric 
car batteries, the combination of a vertically 
movable car-hoist or battery-hoist, of several 
benches composed of revolving sections as 
sembled in vertical series or different levels, 
each thereof adapted to receive two gangs of 
batteries and reverse the positions of the same 
with reference to the car or hoist, for the pur 
pose described. 

4. In an apparatus for transferring and re 
charging electric-car batteries, the combina 
tion, With a charging-bench composed of ro 
tary Sections, of electrical conductors in each 
section connective to the opposite poles of the 
batteries when received thereon and con 
nected to the opposite poles of a generator ir 
respective of the rotative position of said sec 
tions. 

5. In an apparatus for transferring and re 

tion of a car-hoist or battery-hoist, of several 
charging-benches assembled in vertical series 
or at different levels composed of rotary sec 
tions and electrical conductors in each Sec 
tion connective to the opposits poles of the 
batteries when received thereon and con 
nected to the opposite poles of a generator ir 
respective of the rotative position of said sec 
tions. 

6. The herein-described rack for recharg 
ing secondary batteries, consisting in several 
benches composed of rotary sections ranged 
in vertical series and vertical pillars or shafts 
supporting the rotary sections forming their 
axes of rotation. 

7. The herein-described rack for recharg 
ing secondary batteries, consisting in several 
benches composed of rotary sections ranged 
in vertical series and vertical pillars or shafts 
supporting the said bench-sections forming 
axes of rotation upon which they are inde 
pendently movable. 

8. The combination, in a reversible battery 
receiving bench, of several sections thereof 
revolving in horizontal planes and mechan 
ism for connecting the same and rotating each 
said section of the bench simultaneously, as 
herein specified. 

9. The combination, with the battery-bench 
composed of rotary sections and a car or other 
receiving-surface whereon the batteries are 
to be shifted to or from the said sections, of 
a removable transferring-bridge interposed 
between the said car or surface and the sec 
tions, for the purpose specified. 

FREDERICK. G., CORNING. 
Witnesses: 

ARTHUR FRANTZEN, 
M. J. SPENCER, 
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