No. 834,424. PATENTED OCT. 30, 1906.
: ' W. 1. WATERS.

RERISTANCE DEVICE.

APPLICATION FILED ATR. 28, 1905

3 SHEETS—SHEET.1.

Wilnesses: TInventor
T it T Plpvamittt/ Willim L.Walers
Clard ),%Z . B4 %ﬁ%%m

Allorney



No. 834,424.

PATENTED 0CT. 30, 1906.
- W L WATERS.
RESISTANCE DEVICE.

APPLIOATION FILED APR. 28, 1005,
3 SHEETS—SHEET 2.

. 27
g,
22 z3 :
3 77 i <9 2
N E j‘l J
6 —/g 7
7'4» =
70 = =
— 475
i |
=~ = 17
76—+ -
74- - ()
» 6 J Q O O O O Op
6. T 0 ‘73
Wilnesses: InvenJIur'
%Mw W William L. Walers

Iur'n 1By



No: 834,424, PATENTED 0CT. 30, 1906.
W. L. WATERS.

RESISTANCE DEVICE.
APPLICATION FILED APE. 28, 1005,

Tg. I

3 SHEETS~#HEET.- 3.

G-
B | (1 J
’ 3 P /75
73 ~00 ] RO é%
79 79
. _ 7
6 , N7
O '

75 : V78 : €

77 2 77 : ,
7 D | : 77 ' g7

/ V)
alnn
=

Wilnesses: | Tvenlor
W U Vrrandor! Wllham L.Walers
=~ IDI‘l:l__H



10

15

20

25

UNITED STATES

PATENT OFFICE.

‘WILLIA‘M L. WATERS, OF MILWAUKEE, WISCONSIN, ASSIGNOR TO
NATIONAL BRAKE & ELECTRIC COMPANY, OF MILWAUKEE, WIS-
CONSIN, A CORPORATION OF WISCONSIN.

RESISTANCE DEVIGE.

Yo, 834,424.

Specification of Letters Pate;it,

Patented Oct. 30,19086.

Application filed April 28,.1905, Serial No. 257.8.37.

To all whom it may coneern: i
Be it known that I, Wizrram L. WATERS, a

citizen of the United States, residing at Mil-
waukee, in the county of Milwaukee and.

State of Wisconsin, have invented a certain
new and useful Improvement in Resistance
Devices, of which the following ‘is a full,
clear, concise, and exact description, refer-
ence being had to the accompanying draw-

ings, forming a part of this specification.

My invention relates to resistances, and
has for its object improved and more effi-
cient means for cooling such resistances.

My invention is of great importance, for
instance, in the operation of motor-genera-
tors and rotary converters when such ma-

‘chines are started from the direct-current
side. . In doing this the machine must be run-

to speed and then synchronized, and ‘when

synchronizing the speed must be adjusted:
very accurately. - Where 'a machine of this
kind isrun from a traction-circuit, the voltage:

is very irregular and varies rapidly, and it is

a very diflicult matter to obtain the exact:

speed, it usually requiring quite a length of
time. The 'sudden variation .in voltage
makes it impossible to obtain the correct

-speed by means of a shunt-rheostat, for in-

stance, as the operation of a device of this

kind is not rapid enough. Also, owing to
- the time it takes to acquire the correct speed,

the eoils of the shunt-rheostat would have to
be in-circuit. for a length of time and would

- finally bredk down.
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‘ing drawings, in which~—

My invention therefore contemplates a re-

‘sistance device specially designed for this
-class -of work and which will carry a heavyi

current for a length of time sufficient, for bo-

~ - taining the proper synchronizing speed.
40

My device consists of wire spirals or coils car-
ried between porcelain insulators, which are

again carried on.an iron framework, the coil

being immersed ina tank of oil.
My invention will be best understood when
described with reference to the accompany-
Figure 1is a plan view of the device with
the cover refhoved. Fig. 2 is an elevation

- view, part thereof being in section; and Fig. 3

50

1s a longitudinal sectional view taken on line
33ofFig.1. . © . ~ P

" A tank 1 is provided with a cover 2, se-
cured thereto by means of angle-irons 3, the

| direct engagement witn the tank-walls.

cover being provided with hand-holes 4, hav-
ing lids 5. The frame for supporting the re-
sistance-coils may be lifted bodily from the
“tank and consists of similar side supporting
members formed of vertical supporting-rods
6, séoured together by transverse rods 7.
The dpper part 8 of each vertical supporting-
rod is bent back onitself a distance, as shown,
and a similar bent piece 9 is secured to each
vertical rod near its lower end, ‘the bend: at

thereto serving to maintain the rods out of

tween the corresponding vertical supporting-
rods of the side members and near the top
and bottom of the tank are rods or shafts 10,
‘the ends of these rods projecting tnrougn
openings in the vertical supports and secured
in place by means of pins 11, passing tarough
oﬁ)enjngs 12 through said ends. On each of
"the rods 10 are placed spools 13, of glass,
poreelain, or -other insulating material, and
‘these spools are spaced appropriately by
means of sleeves 14, also of glass, porcelain,

+the spools on corresponding upper and lower
-bars being preferably the same. Between
-each spool on an upper shaft and the spool
“directly below on the lower shaft are placed
the-resistance-coils 15. The application of

each coil being engaged by a wire hanger 16,
which may be ordinary wire coiled several
times about the spool to form a loop through
which the coil end may pass. In this man-
ner the coils are entirely insulated, and the
supporting-frame, thereforé, is in no way se-

lifted bodily therefrom-~and can be taken
-apart or assembled at the outside, which al-
‘lows repairs or other changes to be made with
rapidity and safety. - o

Ends of the coils may be suitably electric-
;ally - connected together by means of con-
-nectors 17, while other ends thereof may con-
nect with main terminal posts or lugs 18,
these lugs being provided with openings 19 at
-their lower end, into which the coil ends may
pass, and clamping-serews 20 for clamping
the ends in position are provided. The up-
per end of each post or lug is drilled to re-
ceive a- main conductor or ecable 21. These

lugs preferably pass upwardly through the

these coils is best shown in Fig. 2, the end of
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the top of the rod and the bent piece secured -

65

Be- .

70

75

or other insulating material, the spacing of

8o

83

9¢

~cured to the tank or other parts, but can be

95

100

105



IO

20

25

.30

|

40

45

55

50

65

2

r
cover, and in order to be insulated there-
from bushings 22, of insulating material, are
provided, and the upper part of the lugs may
also be engaged by the threaded washer or
nut 23 to be held in place. These terminal
posts or-lugs are connected, by means of the
main conductors or cables, with switching
mechanism and with the machine to be con-
trolled in a manner well known in the art.

In order to more thoroughly insulate the

~coils and other parts from each other and

also to keep the coils vool, the tank is filled
-with oil or other insulating fluid. A con-
struction of this kind is practically fireproof
and has a-very large capacity for Leat and
can beé kept, in circuit until the oil reaches™a
very high témperature without damage re-
sulfing in any. way, and I find that the tem-
perature of the oil may reach 400° centi-
grade without harmful results. Tooks or
“Hangeis 24 may be secured. to the sides of the
tank from which it may-be suspended.-- My
invention, therefore, is of greit importance
wiere a resistance carrying heavy current
must be maintained in eircuit for any length
of time. o

I do not wish to be limited to the exact-

construction and arrangement of the parts
herein shown, as changes may readily be
made without departing from the spirit of
the iuention: but

1 claim as new and desire to secure by Let-
ters Patent— -

T. In a device of the class described, the
combiniation with a tank containing insulat-
ing fluid, of a supporting-frame adapted to
he removably inserted in ssid tank. upper
and lower supporting-rods for said frame, in-

-sulators carried by said rods, spacing mem-

bers on said rods betiveen said insulators, re-
sistance-coils extending between seid upper
and lower bars and secured to saia insula-
tors, and main terminals extending from said
tank and suitably connected with resistance-
coils.

2. In a device of the class described, the
combination with a tank containing insulat-
ing-oil, of a supporting-frame adapted to be

bodily inserted ‘in and removed from said-

tank, horizontal rods at the upper and lower
end of said supporting-frame, spools of insu-
lating material on said rods, insulating spac-
ing-sleeves inserted insaid rods between said
spools, vertical resistance-coils Leld between
said spools and suitably connected together,
and main terminal lugs extending through
the cover of said tank and suitably connected
with resistance-coils. '

3. In a device of the class described, the
combination with a tank containing insulat-
ing-oil, of a supporting-frame adapted to be
bodily slid into and out of said tank, vertical
side members for said frame, horizontal rbds
extending between said side members at the
top and bottom of the tank, supports of insu-

834,424

lating material on said rods, vertical resist-

ance-coils supported between said insulated

supporting members and suitably connected
together, - and main terminals’ extending
through the cover of the tank and suitably
connected with resistdnce-coils.

4. In a device of the class described, the
combination with.a tank containing insulat-
ing-oil, of a supporting-frame adapted to be
bodily slid from and into said tank, vertical
side members for:said supporting-frgme, hori-

[/ . o .
zontal supporting-rods connected with said
side members at the top and bottom of the
tank, spools of insulating material surround-
ing said' rods, spacing-bushings of insulating

‘material between said spools, resistance

members engaging and extending between

corresponding spools, and main terminal lugs.

extending from said tank for connection with
an external circuit and having connection
with suitable resistance members. _
5. In a device of the class described, the
combination with a tank containing insulat-
ing-oil, of a supporting-frame within said
tank, vertical side rods for said frame, trans-
verse rods connecting said vertical rods to-
gether, horizontal rods at the top and bot-
tom of the tank extending between opposite
vertical rods, spools of insulating material on
said rods, spacers of insulating material on

1 said rods separating said spools, resistance

members engaging and suspended between
opposite supporting members, and means for

.connecting appropriate resistance members

with an external circuit.

6. In a device of the class déscribed, the
combination with a tark filled with insulat-
ing-oil, of a supporting-frame therein, verti-
cal side rods for said frame, transverse rods
connéected together, vertical rods at each
side of the tank, horizontal rods at the top
and bottom of the tank connected between
opposite vertical side rods, spools of insulat-

ing material on said rods, spacin -bushings .

of insulating material on sdid rods between
said spools, resistance members suspended
between opposite spools on the upper and
lower rods, and terminal lugs for connecting
appropriate resistance members with an ex-

_ternal circuit.

7. In a'device of the class described, the
combination with a tank filled with insulat-
ing-oil, of a supporting-frame adapted to be
slid into and from said tank, side members
for said frame composed of vertical rods con-
nected together by transverse rods, horizon-
tal rods at the top and-bottom of said tank
extending between opposite side rods, spools
ofinsulating material on said horizontal rods,
spacing-bushings of insulating material on
said rods between said spools, resistance mem-
bers suspended between the opposite spools
on opposite upper and lower horizontal rods,
a cover for said tank, and términal lugsex-

8o

85

(o]

95

I00

105

IIo

1'15‘

120

tending through said cover for engagement 130,



I0

5

20

25

3¢

35

-su

834,424

withahn exterior circuitand having connection
with suitable resistance members.

8. In a device of the class described, the
combination with resistance members, of a
orting-frame therefor, side members for
said supporting-frame composed of vertical
rods connected together by transverse rods,
upper and lower horizontal supporting-
shafts extending through the corresponding
vertical rods of the side members of the
frame, spools of insulating material on said
horizontal shafts between which said resist-
ance members are supported, and bushings
of insulating material on said horizontal
shafts for spacing said spools.

9. In a gevice of the class described, the
combination with resistance members, of a
supporting-frame therefor, vertical side mem-
bers for said supporting-frame, horizontal
supporting-shafts extending at their ends
through openings in said side members and
secured: in place by means of pins, spools of
insulating material on said horizontal shafts
between w ‘ich the resistance members are
suspended, and bushings of insulating mate-
rial on said shafts for spacing said spools.

10. In a device of tllie class described, the
combination with resistance members in the
form of wire spirals, of a supporting-frame
therefor, side members for said supporting-
frame composed of vertical rods connected
together by transverse rods, horizontal sup-
porting-rods at the upper and lower ends of
said supporting-frame engaging correspond-
ing vertical rods of the side members, spools
of insulating material on said rods, said re-
sistance members being suspended between
opposite spools on the upper and lower hori-

2

zontal supporting-rods, bushings of insulat-
ing material on said horizontal rods for spac-

ing said spools, and main terminal lugs

adapted for connection with an external cir-
cuit and with suitable resistance members.
11. In a device of the class descrihed the
combination with resistance members, of a
supporting-frame therefor, said frame having
si£a members, connected together by hori-
zontal supporting-rods, insulating support-
ing members on said rods between which said
resistance members are suspended, and spac-

'ing members between said supporting mem-

bers. .

12. In a device of the class described the
combination with- resistance members, of a
supporting-frame therefor, said frame having
side members connected together by horizon-

‘tal supporting-rods, spools of insulating ma-

terial on said rods between which said resist-
ance, members_are suspended, and spacing
members on said rods between said spools.

13. In a device of the class descrl%ed the
combination with resistance members, of a
supporting-frame therefor, said frame having
side members connected together by horizon-
tal supporting-rods, spools of insulating ma-
terial on said rods between which said resist-
ance members are suspended, and sleeves of
insulating material on said rods separating
said insulating supporting members,

In witness whereof 1 hereunto subscribe
my name this 24th day of April, A. D. 1505.

WILLIAM L. WATERS.

Witnesses:
Jorn E. Huser,
J. F. Dixox, Jr.
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