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SPECIFICATION forming part of Letters Patent No. 461,239, dated October 13, 1891. 
Application filed October 24, 1890, Serial No, 369,196, (No model.) 

To all, whom it may concern: 
Be it known that I, HORATIO A. FOSTER, a 

Citizen of the United States, and a resident of 
New York, in the county of and State of New 
York, have invented a new and useful Im 
provement in Switch-Boxes, of which the foll 
lowing is a specification. 
My improvement relates, particularly, to 

Subway switch boxes, wherein it is desirable 
to eXclude moisture and to thoroughly insu 
late the parts, at the same time allowing ready 
Operation of the switch and an easy access to 
the interior of the box for adjustments, re 
pairs, &c. 
To these ends my invention consists in the 

method of constructing certain parts and in 
the Several apparatus constructed, arranged, 
and Combined in the manner herein shown, 
described, and claimed, reference being had 
to the accompanying drawings, wherein 

Figure i is an elevation of my complete ap 
paratus. Fig. 2 is a section of one type of the 
Same. FigS. 3, 4, and 5 are detail views. 

Like letters of reference indicate like parts 
in the several views. 
BB are the switch-boxes in position. They 

may be placed in any convenient locality and 
used for any system of conductors. I have, 
however, in Fig. 1 shown them in use under 
the road-bed and under the sidewalk, where 
they receive the conductors from the distribu 
ting or Section box C through pipes D. 

In Figs. 2, 3, and 4 are shown the various 
parts and attachments. The details of the 
Switch itself being immaterial are for greater 
clearness merely indicated by V in Fig. 2, and 
One Well-known form of Switch is shown in 
Fig. 5. 
On one or more faces of the box are nip 

ples IK, to each of which may be threaded or 
otherwise secured the conductor-pipes D. 

For introducing my conductors I first bore 
holes L in the nipples of such size as to snugly 
fit the rubber or other insulation N of the 
conductors, I then lay bare the insulation N 
and cover it with rubber or other cement ca 
pable of causing it to closely adhere to the 
sides of the holes L, or I may simply wet the 
surface of the rubber with benzine or like 
Solvent of rubber. After this I introduce the 
Wire and insulation into the respective holes, 
where they are presently firmly secured by 
the cement. Instead of this I may cement 

& 

my junction after inserting the conductor by 
applying heat, as by a blow-pipe, to the nip 
ple. By this cementing I obtain a simple yet 
secure junction of my conductors and switch 
box that not only firmly secures and insulates 
my conductors, but also effectually seals the 
junction against the admission of moisture 
and gases. 

In practice I usually select conductors hav 
ing an inner insulation of the best rubber, 
wrapped or braided in the usual way and 
protected by a lead cover M. I also find 
that if the bare insulation N be forced into 
the hole L the pressure and the expansion at 
the ends of the hole serve firmly to retain the 
conductor. These several parts are clearly 
shown in Fig. 3, where also it is to be noticed 
that the sharp edges of the holes L are care 
fully rounded off to prevent abrasion of the 
insulation. In many cases, as for house 
wires, neither lead covering MI nor piping D 
is needed and may be accordingly, omitted. 
This is shown in Fig. 1. If a nipple K be 
not in use, it will be preferably closed by a 
washer and cap I". 
From the upper side of my switch-box ex 

tends the piping E, containing my switch-op 
erating device. The upper end of this is 
closed by a screw-plug G, covered and pro 
tected by the surface-trap F, of any desired 
form. The lower end of tube E, Iscrew to the 
threaded nipple S, though many other ways 
will be equally applicable. This nipple S is 
shown in detailin Fig. 4. The center is bored 
out to form a Stuffing and insulating box for 
my switch-rod H, and within are placed the 
flanged insulating sleeves S', projecting above 
and below the nipple, with the elastic insul 
lating-ring S' interposed between the flanges. 
Around the upper insulated sleeve is now 
placed the externally-threaded follower-nut 
S', which fits a thread in the nipple and 
when screwed down expands the packing S' 
closely around the switch-rod. This rod ex 
tends upward nearly to the end of the pip 
ing E, where, after passing through any de 
sirable number of insulating-guides J, itter 
minates in a nut I, of size equal to that of 
screw-plug G, while its lower end carries the 
moving parts of the switch. 

I fill my tube E with a heavy insulating 
oil-such as resin-oil-to somewhat above the 
level of the head of my switch-rod. Thus 
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any water that may accumulate in the head 
of the tube will be quite harmless, as it can 
not come in contact with the rod. It will 
now be seen that, closing my box by a closely 
fitting plate secured by bolts b, I have a her 
metically-sealed and thoroughly-insulating 
case inclosing my switch and an operating 
rod projecting into convenient proximity to 
the surface equally well insulated. 
To operate my switch, it is only necessary 

to lift the trap F, unscrew the plug G, and, 
inserting the same handle used for plug G 
into the oil, turn the nut I. The plug may 
then be put back and trap closed. 
When access to the switch is desired, it is, 

in case the box is in the area-way under the 
sidewalk or in a man-hole, merely necessary 
to remove the side to fully expose the parts. 
The box may be also embedded in the road 
way, as its working parts are thoroughly pro 
tected, and will then be uncovered only when 
repairs, renewals, adjustments, or like matters 
require it. 
By my simple method of securing the con 

ductors and switch-rod I am enabled to make 
up my boxes at very small cost and adapt 
them to many locations where other boxes 
would be neither convenient nor reliable. 

I have not set forth any separate means of 
supporting my boxes. Where they are em 
bedded there is no other support needed, and 
where they are used in area-ways simple at 
tachment of any sort or even that afforded by 
the pipes E and D, when these are both pres 
ent, will usually suffice. This matter is not, 
however, material and may be arranged as 
the exigencies of each case may require. 

I am aware that stuffing-boxes have been 
used with insulated conductors, and I do not 
show or claim such feature. Indeed, by my 
cemented junction they are rendered unnec 
essary. I am not, however, aware that both 
insulating and stuffing boxes for metallic rods 
have been formed in one in the manner I have 
Set forth. I am also aware that many modi 
fications in the details of my devices may 
arise as various uses suggest. I have, how 
ever, fully set forth one form of each and how 
the same may be made and operated; and 
therefore 
I claim, without limiting myself to further 

details 
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1. In combination, a herinetically - closed 
box, an electrical mechanism therein, an op 
erating-rod therefor projecting from the box 
and terminating in a nut, a packing-box there 
for, a tube surrounding the projecting part 
of said rod and filled to above the head of the 
rod with an insulating-liquid, a plug for clos 
ing the head of said tube, a trap for protecting 
the tube and plug secured to the upper end of 
the tube, and insulating-conductors leading 
from said mechanism through snugly-fitting 
orifices and cemented therein, as set forth. 

2. In combination, a closed box, a switch 
therein, an operating-rod extending from the 
box, a chamber filled with insulating-liquid 
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surrounding said rod, means for closing said 
chamber, and insulated conductors leading 
from said switch and box through orifices in 
which they are closely cemented, substan 
tially as set forth. 

3. The combination of a rod or wire, two 
flanged insulating-sleeves, a stuffing-ring in 
terposed between the flanges, a stuffing-box 
inclosing the flanges, a packing-nut surround 
ing one sleeve, and a flange in the box sur 
rounding the other, substantially as set 
forth. 

4. The combination of a conductor and its 
insulating-covering with a wall having an 
orifice therein snugly fitting the said insula 
tion and cemented thereto, substantially as 
Set forth. 

5. The method of forming and securing the 
junctions of conductors and switch - boxes, 
which consists in laying bare the insulating 
medium about the conductor, forming a snug 
ly-fitting orifice therefor, and cementing the 
insulated conductor in the orifice so formed, 
Substantially as set forth. 

6. The method of securing the junction of 
conductor and switch-box wall, which con 
sists in Wetting the surface of the insulated 
conductor with a cementing-fluid, inserting 
the insulated conductor in a snugly-fitted ori 
fice, and cementing it therein, substantially 
as set forth. 

7. The combination of a closed box, a 
switch-operating rod extending therefrom, 
and a chamber of insulating-liquid surround 
ing said 'od and in which the upper end of 
the rod is wholly immersed, substantially as 
Set forth. 

8. The combination of a closed subway 
switch-box having an operating-rod extend 
ing upward through suitable packing toward 
the surface and inclosed by a tube terminat 
ing in a trap at or about the surface filled 
with an insulating-liquid, means for closing 
the tube, and means for operating the switch 
rod, substantially as set forth. 

9. The combination of a closed subway 
switch-box, an operating-rod extending there 
from to or near the surface, and a protect 
ing-tube surrounding the said rod and ter 
minating in a surface trap, substantially as 
set forth. 

10. The combination of a main distribut 
ing-box, a subway switch-box connected there 
with, and means for operating the switch ex 
tending from the Switch-box to the surface, 
inclosed in and protected by a chamber or 
tube extending from the switch-box to the 
Surface and terminating in a surface trap, 
substantially as set forth. 
In testimony whereof I hereunto set my 

hand, this 20th day of October, 1890, in the 
presence of two subscribing witnesses. 

HORATIO. A. FOSTER. 

Witnesses: 
I. W. TIENRY, 
BERNARD TEVEY. 
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