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- -- R,EISSUED 
Yb old wiio~,, ;t v ~ o y  L O I I C P I W  : 

Be it Icrwwn t11:lt I. F R ~ S K  S. CHAPJIAN, 
a vitixen of tlw I;nitctl States, residing at  
Toledo. in the county of J,~lcas aiid St:at,e 

5 of Ohio, havc invented certain new and use- 
ful Irnprovernents in T,igl~tning-,irresters. 
of which the following is a specification. 

My inyention relates to lightning arrest- 
ers. 

10 One of the primary objects of the inven- 
tion is to provide in a vacuum lightning ar- 
rester. that is an arrester in  which the elec- 
trodes are confined in an eracuatecl ressel, 
certain improved means for firmly and re- 

15 liably fixing the electr<~cles in place in  the 
vessel so that they will bc accurately and 
permanently spaced the required distance 
apart. Considerable difficulty has been es- 
pericnced. in tlie manufacture of devices of 

20 this sort. in devising means for supporting 
the electrodes, wliic1-t nre ordinarily quite 
heavy in comparison with the leading-in 
wires, that will witlistand the rough han- 
dling incident to shipment and the vibra- 

26 tions to which tho devices are often sub- 
ic?cted in use. 

The invention has for further objects such 
other new impro~ements, arrangements, con- 
structions and devices relating to lightning 

30 arresters a s  will be hereinafter more fully 
described and claimed. 

The invention is illustrated in the accom- 
panying drawings, wherein- 

Figure 1 shows an elevation of one form 
35 of lightning arrester embodying certain of 

the improvements of my invention; Fig. 2, 
a sectional r i ex  taken on line 2-2 of Fig. 1, 
looking in the direction of the arrows; Fig. 
3. a similar view taken on line 3 - 3  of Fig. 

40 1 ; Fig. 4. n 1ongitndin:~l view of a lightning 
arrester ~itilizing a ~Fifferunt means fmni 
tha t ,  shown in 1110 premding figures lor  
~noimting t11e c l e c h ~ ~ l c s :  Fig. 5, n. tletuil 
viow showing in elevation ;ant1 on a larger 

45 ncnle tho devlcw elnployctl for ~nountinp and 
propcrly spacing the electrotlcs one from 
another in the lightning arrester shown in 
Biz. 4: Fig. 6. a side view of the ilevkes 
sh&n 'in ~ ' i g  5. 

50 Like characters of ~eference designate like 
parts in the several figures of the drawings. 

Referring first to Bigs. 1 to 3, inclusive, 25 
designates an evacuated or partially evacu- 
ated vessel, preferably of glass and formed 

55 preferably with an &wardlg pr~jjeotirg stem 

26. This type of arrester is intended par- 
ticnli~rly to 1)rotect an instrument on a me- 
tallic circuit :uttl hence is provirlccl with two 
clcctl~ocles 27, 27' eonneoted, respectively, 
wilh the line wires 28, 28' and an electrode 60 
29 n-hich is connccted v i t h  the ground wire 
30. The electroclcs 27, 27' nre preferably L- 
shaped in longitudinal section and are se- 
cured to n supporting disk 31, of some re- 
fractory non-condncting material, such as 65 
porcelain, by means of screws 32 which pass 
through the horizontal lugs-33 of the elec- 
trodes and through the disk 31. The lead- 
ing-in wires 31, 34', n-hich are sealed 
tl~rough the stem 26, are attached to the 70 
screws 32. The supporting member 31 is 
sustained on these wires preferably with the 
aid of a body 35 of some non-conducting, 
plastic material such as asbestos cement. 
Projecting upwiml from the supporting 75 
mcmbcr 31, i ~ n d  preferably integrally formed 
thercmith, is a shield 86 which intervenes 
Lctween tho elcctroclcs 27, 27'. The oppo- 
site cntls 37 of the shield project above its 
~nitl(lle portiou and support in a liorizontal 80 
position the grounded electrode 29. The 
clcctrocles prcferi~bly, consist of bodies of 
carbon. The .grounded electrode 29 is pref- 
erably held in place by screws 38 which pass 
clown through the supporting disk 31 and 85 
are connccted n-ith a leading-in mire 39, 
also sealed through the stem 26. By this 
iai~angenlent the electrodes may be accu- 
rately spaced one from another so as to pro- 
vide spark gaps of the required dimensions. 90 
The mounting is very secure and reliable, 
so that there is no danger that the electrodes 
will be displaced, either in shipment or if 
used in railroad switch work and subjected 
1.0 the r i b r a t i o ~ ~ s  in~idcrit  thercto. Further- 95 
more, thc sliield 36 checli~ a direct dis- 
cl~nrged Lrtwccn the electrodes 27, 27' mith- 
out interfering with the dischrtrge from 
oitlier- of  flic eicctrodcs to tlle ground. This 
is clcsir;hlc i ~ i l d e r  certain circumstances. 100 
This shield, however, does not prevcnt the 
clisahargc bel\vecn one line clcctrode and 
the gro~~nilctl  clectrotlo from ionizing the 
gap between the other line electrode and the 
ground, as a space intervenes between the 105 
shield and the grounded electrode. It is 
desirable that the discharge from one line 
should ionize the other gap  so as  to reduce 
its resistance. It sometimes happens that 
when one end of the line receives a static 110 



charge of sufficient potential to go through 
the arrester, the line on the other side of 
the instrument will receive a charge heavy 
enough to do damage to the instrnrnent bnt 

5 insuflicient to overcome thc resistance of the 
gap in  the arrester. 

I n  Figs. 4 t o  6, inclusive, another clerice is 
employed for firmly and securely mounting 
the electrodes. The containc.1. in this case 

10 is s h o ~ n  as consisting of a glass bulb 40 
similar to the ordinary incandescent electric 
light bulb. The arrester has 3 electrorles, 
although this number might be increased or 
decreased. 41, 41' designate the t ~ o  line 

1; wire electrodes between which is arranged 
the grounded electrode 41b. These electrodes 
cons~st preferably of carbon plates rabbeted 
on their edges, as shov-n, and supported on 
the leading-in wires 44. 42": 42b ~vhich are 

:J sealed through the inwardly projecting stem 
43 of the container and looped around the 
rabbeted edges of their respective electrodes. 
The  top of the stem is preferably formed 
with lugs 44 vhich intervene between aclja- 

Z ;  cent electrodes so as to keep them from being 
displaced a t  the bottom. A t  the top of the 
electrodes a non-conducting bond is pro- 
vided consisting preferably of a short glass 
rod 45 formed with bends 46 intervening 

"u between the outer electrodes and the middle 
one, the leading-in mires being preferably 
looped around the binding device as shown 
i n  the drawings so as to hold the same in 
place. 

n - I n  Figs. 1 to 3, inclusive, I have s h o w  
certain preferred arrangements and devices 
for mounting lightning arresters upon a 
switchboard or signal box or other structure 
Other arrangements than these might be em. 

'-0 ployed for accomplishinp this purpose. Tht 
arrester, for  example t.he device shown ir 
Figs. 1 to  3 inclusive, is mounted in a n j  
suitable manner on a porcelain base 47. foi 
example, is fitted into a circular recess 48 ir 

"- one side of the base. Secured to the base 47 
which will be referred to hereafter as  thi 
removable base or base member, are U 
shaped clips 49, 49' which project over thc 
edge of the base and are secnred thereto bj 

50 screws 50, 50' to which the leading-in wire! 
34, 34' are connected. The rcmov:~l~lr. 1 1 : ~  

member 47 is adapted to be uttachcd Lo r 
porcelain base member 51 which is pcrmn 
nently secured to the switchbnnrd 52 or 0 t h  

86 supporting structure, for example by m a n :  
of the screws 53. The fixed base member 5' 
is provided, within recesses 54, 54', wit1 
spring jacks 55, 55' consisting of strips o 
metal bent into U-shape, with their extremi 

60 ties inturned, which are secured to the bas1 
member 51 by screws 56, 56'. The  fixec 
base member 51 is further provided wit1 
binding posts 57, 57' connected by wires 5e 
58' with the screws 56, 56'. The  line wire 
28,28' run to these binding posts. 

Secured to the removable base 47 and con- 
iectcd with the leading-in wire 39 from the 
:rouncled electrode 26 is a stri of metal 59, 
ornied with n n  opening 60 a!apling i t  for 
onnection with a binding post 61, on the 70 
ixed base 51, with which is connected the 
:round line 30. The connecting strip 59 is 
ccurcd to the binding post 61 by a nut 62. 
t will be seen that by these arrangements 
he lightning arrester can be removed from 75  
ts mounting, if necessary, for replacement 
Ir repair. very conveniently and expedi- 
iously, without disturbing the ground and 
ine connections. The connecting piece 59 
wevents the removable base member carry- 80 
ng the arrester from being shaken loose 
'rom the fixed base member because of vibra- 
,ion or other causes. 

While I have described my invention in  
aertain preferred embodiments, i t  will be 85 
mderstood that modifications might be made 
rithout departure from the invention. 
I claim: 
1. A mcunm lightning arrester compris- 

ng  Rn evacuated vessel, three electrodes 90 
herein, a supporting element within the ves- 
;el to which the electrodes are secured and 
xhich provides a barrier intervening be- 
.ween two of said electrodes. 

2. A vacuum lightning arrester compris- 96 
ng  an  evacuated vessel, three electrodes 
;herein, a supporting disk to which two of 
said elements are secured, and a barrier on 
;aid disk intervening between said elec- 
:rodes arid supporting the third electrode. lab' 

3. A vacuum lightning arrester compris- 
mg a n  evacuated vessel, three electrodes 
;herein, a supporting disk to which two of 
;aid electrodes are secured, a barrier between 
;aid electrodes which is higher a t  the ends 106 
than in  the middle, and means for  securing 
the third electrode to  the projecting ends 
3f the barrier so that  a space intervenes be- 
tween said electrode and the middle portion 
of the barrier. 110 

4. A vacuum lightning arrester com- 
prising an  evacuated vessel, a plurality of 
lending-in wires sealed through the wall of 
said vessel, electrodes connected severally 
with said leading-in wires, and a non-con- 115 
rlwtirig elern~nt to rigidly hold said elec- 
trodes in proper position with respect to  
each other. 

5. A vacuum lightning arrester compris- 
ing an evacunterl glass vessel having an in- 120 
tnrned stem, a base of refractory non-con- 
ducting material, one or  more electrodes 
mounted on said base, one or  more leading- 
in wires sealed through said stem and se- 
cured to the under side of said base and 125 
electrically connected with said electrode o r  
electrodes, and a body of non-combustible 
cement interposed between said stem and 
base. 

6. A vacuum lightning arrester compris- 130 



ing an  evacuated vessel, three electrodes 
therein, a supporting element within said 
vessel t o  which said electrodes are secured 
and which provides a barrier intervening be- 

5 tween two of said electrodes, the third elec- 
trode being arranged a t  one end of said bar- 
rier. 

7. A vacuum lightning arrester compris- 
ing an evacuated vessel, three electrodes in  

1 r said vessel and a barrier arranged to inter- 
vene between two of said electrodes, the 
third electrode being arranged at  the end of 
said harrier. 

trodes and a grounded electrode therein: a 
supporting base to  which said line wire 2s 
electrodes are secured, and a barrier on said 
base intervening between said line wire elec- 
trodes and supporting a t  one edge thereof 
said grounded electrode. 

10. A vacuum lightning arrester compss- 30 
ing an evacuated glass vessel having an in- 
turned stem, a base arranged a t  right an- 
gles to said stem, a barrier on said base, line 
wire electrodes secured to the base a t  oppo- 
site sides of said barrier, a grounded elec- 35 
trode secured to the edge of said barrier, 

8. A vacuum lightning arrester conlpris- / leading-in wires sealed through said stem 
1- ing an evacllatpd \wsel, two line wire elec- ' and attached to the under side of said base 

trodes and a gl.ouncled electrode therein, a 1 and electrically connected with said elec- 
supporting element to which said electrodes 
w e  secured which provides a barrier inter- 
vening between said line electrodes, said 
grounded electrode being arranged a t  one 
edge of said barrier. 

9. A vacuum lightning arrester compris- 
ing an evacuated vessel, two line mire elec- 

trodes respectively, and a body of non-com- 40 
bustible cement intervening between said 
stem and said base. 

FRANK SPENCER CHAPMAN. 
Witnesses : 

J. S. GREENE, 
M. J. O'GORMAN. 


