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THE "VAC-M" LIGHTNING ARRESTER

Ludwell Sibley

The front cover shows three telephone
surge protectors sold under the "VAC-M"
brand in roughly 1916-25. These were
products of the National Electric Specialty
Co. of 314 §. St. Clair St., Toledo, Ohio.
They and their relatives may show up as
"mystery tubes” in collections.

The vertical brass-based / tipped tube on
the left is a three-electrode design, 2-12" in
diameter and 5-2" high overall. Atrightis
another, earlier, three-element type. Ly-
ing horizontally is a two-electrode unit.

The bulbs of all three are stamped, in
smudged ink, VAC-M LIGHTNING AR-
RESTER / TRADE MARK REG. 5-5-14 (7)
/PAT U. S. A.8-6-12 / (DATE) 2-22-16 (?) /
THE NATL ELECTRICAL SPECIALTY
CO./TOLEDO OHIO U.S. A. The type is
tiny, about 7-point size, and easy to over-
look or wipe off.

Special socket, with stud in center.

The VAC-M units all use what look
like blocks of graphite for their elements,
sealed 1o ceramic holders with dark gray
refractory cement. (Do we see here the
first carbon-anode tube?) 'They all have
copper-colored leadout wires, probably
of Dumet material, through the scal
presses. The wire is of about 19 gauge,
heavy compared to radio-tube leads.

The tubular dual-electrode unit on the
right (their "No. 3") ships into a three-chp
porcelain mounting. The single-clement
protector fits a pair of 60-amp fusc clips.

The larger three-clement VAC-M has a
unique screw-in base. It 1s an internal-
thread design like that on Thomson-
Houston incandescent lamps - the center
of the base has a female thread. However,
the thread is a big 5/16-18 (5/16" nominal
diameter, 18 threads perinch). The outer
base shell carries the ground clectrode,
while the line electrodes connect to the
threaded part and to an intermediate ring
on the bottom of the basc.

The corresponding porcelan socket is
also unique. It carries molded-in desig-

nations LINE, LINE, and GROUND, but
no further wWdenuhcation
tube, after the

In installing the

bulb is screwed-in, a

Repeat coil, VAC-M protected.



setscrew on the side of the socket is to be
turned in to lock the shell and assure a
firm ground contact.

The first VAC-M advertisement found
(see rear cover) was from Telephony
magazine from 1916, but that was prob-
ably not their first appearance. (The
search for ads was limited by lack of a
long run of copies of the journal).

Advertised later was another three-elec-
trode VAC-M: a tubular bulb with end
caps and a ring at mid-body for the ground
electrode (again, see rear cover).

By 1923, a "VAC-M Container,"” pre-
sumably a weathertight outdoor mount-
ing, was offered for use with the arresters.

The last VAC-M ad noted was from
mid- 1925, although the 1928 Telephony
industry directory still listed them. Addi-
nonally, VAC-M arresters were offered
for radio-antenna use [ 1].

On the previous page is a photo of a
small wooden box that was mounted on a
rural telephone pole, long ago. It con-
lains a repeating coil (WE 47A) that
joined a two-wire magneto phone line to
a onc-wire-and-ground extension. The
coil 18 protected with three VAC-M ar-
resters. The coil is the round object at
the top; the protectors are at bottom.

OTHER VACUUM PROTECTORS

Vacuum lightning protectors were used
quite early by the British Post Office on
its telegraph hines [2]. The English design
consisted of a short glass tube with seal-
off tubulation. It contained a pair of
conical metal electrodes with points fac-
ing ¢ach other, each sealed into an end of
the bulb. The tube was evacuated to a
low air pressure. The protector was de-
scribed as highly "efficient,” but prone to
be destroyed by the surges that it was
stopping and therefore requiring monthly

British design, ca. 1906 [2].

testing. This was a cold-cathode diode
vacuum tube in commercial service, con-
temporaneous with the Fleming Vaive!

Vacuum protectors came into Ameri-
can use In the Teens. A 1913 telegraph
textbook [3] shows such a protector, al-
though the illustration suggests it may
have been of foreign manufacture. The
I.. 5. Brach Company of Newark, NJ was
selling a unit quite like the two-element
VAC-M protector in 1914 [4].

Three-clectrode vacuum (or gas) pro-
tectors are quite effective in protecting
two-wire telephone lines. With both line
electrodes in the same atmosphere, a
lightming surge will ionize both gaps
simultaneously. By contrast, with sepa-
ratec two-electrode protectors, one unit
may fire a microsecond or so ahead of the
other. Most of the surge energy is trav-
eling along the common-mode path (both
wires 10 ground). When one protector
fires before the other, grounding its own
wire, the common-mode surge IS con-
verted briefly to a wire-lo-wire surge,
which 1s likely to be more destructive to
the connected equipment. This applies
to the VAC-M design and the later gas-
filled protectors used in modern times on
particularly important circuits.

The Brach company stayed in competi-
tionwith VAC-M. By 1925 it was offering
a three-electrode cartridge-type protec-
tor, available with either "vacuum® or
neon fill. The 1926-27 Graybar Electric
Co. catalog offers vacuum protectors of
unspecified make. with (apparently) metal
bodies, in two-and three-electrode ver-

Telegraph protector, ca. 1912 [3].



Vacuum Tube Lightning Arresters
For Railway Signal Circuits

Mo. 1513810

Vacuum tube arrester has standard rrnlw*u.r signal associa-
tion banding poste, Neo. 1518810 has 5 terminale, for lines,
gm&nfi and instruments. No. 1518809 has only 3 terminals,
2 for the lines and one for 1hv ground. No. 144583 has 3

terminals for line, ground, and instrument, while No. 1458057
has 2, one for line and one for ground.

Cat St Wi Lla,  Price

Nap, Pessription i”kn; Bl Py, Euch
1518810 S-terminal, Double-pole | 29 70 $7.00
1518808 3 ¢ ¢ 24 70 6.00
144585 3 " e T 48 B0 3.9
148057 2 ° . %lislaeny 48 T 838

Protectors in Graybar catalog.

sionss, for use on railroad signal lines.
None of the ads or catalog listings dis-

Telegraphy (L.ondon:

pressive sight when doing
their job.  Imagine a 20-
conductor open-wire tele-
phone line protected with,
say, 10 three-electrode
VAC-Ms.  As a lightning
storm rolled in from 50
miles west, every direct
strike or near-miss would
flash all the protectors - in
either small glows or bright
flashes - with the intensity
growing as the storm center
approached.
THANKS!

To Phil Rheinschild for
coming up with the tubular
dual-element VAC-M, and
to Bob Deuel for loan of his
based unit.
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VACUUM PROTECTOR ADS IN TELEPHONY

‘VAC-M Lightning Arresters
Are Always On The Job

(Mo. 3 Cartridge Typs)

The twao-line feature embodied in this make
of vacuum arrester is well worth your careful
consideration—the fact of each line discharging

in the same cvacuated container insures egual
distribution and balance.

SEND FOR CATALOG—FREE.

The National Electric Specialty Co.
Terminal Bldg., Teledo, Ohis

Sept. 2, 1916

LIGHTNING

Need never be feared when using a

VAC-M
Lightning Arrester

P hese arresters arde flow
hesng turmished :n guan-
tities to the mountainous
sections of the conntry
and recent reports inform
us of the remarkable
SeTVire ‘tll'n':. are Turmish
mg o Hocky mountain
mstallations.

Ihese Vao-M '|ng tring arresters are gmsrudhl.
ulapted to telephone companies desinng up-
rt 'EI'I i g T for r'|i|;!I|||a_ RN |1 P a-!;n;l‘jn-l

National Electric Specialty Co.

TOLEDO, OHIO

Oct. 27, 1923

Brach

Vacuum
Arresters

Are ¥om 5|:i|l n|;|in-
taining yonr arcesi
ers or  have wvouo
adopted the BRACH
VACLUUA SINGILE
LINE TYPE X0
ah or DNUBLE
I. INE TYEE XNO
407

Grounding
Impossible
MAIN OFFICE AND FACTORY

127-129 Sassex Avenoe
NEWARK, N 1.

L S. BRACH SUPPLY C{)MPANY

SALES OFFICE
143 Liberty St.
NEW YORK

Sept. 2, 1916

Stopped Short !
VAC-M

ARRESTERS

'||1H' whii ivicEs | 1'." b gl
£ or Akate- hese W eeke
i servi Hel  woOEET *w-'n
!nli !Fw-lt ihuﬂ fuse - Tiky
abirigl a BT ST
VAC-M LITELteTs shnibel
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CONCE DSED-—- ALWAYS UsED™

THE NATIONAL ELECTRIC SPECIALTY CO.

Taleda, Ohlia

DEPENDABLE

April 4, 1925



