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Smashboard
Mechanisms

"Should smashboard mechanisms be designed so that,
in the event of a power failure, the smashboard will be
restored automatically to the Stop position by force of
gravity? Or should the board be counterweighted so that
it will remain in the exact position which it occupied
when the power was cut off?"

Should Be Power Operated in Both Directions
H. E. Brashares

Assistant Superintendent of Signals, Great Northern, St. Paul, Minn.

A smashboard mechanism should not be designed to
be restored automatically to the Stop position by force
of gravity in the event of a power failure any more than
a derail operating mechanism should be designed to open
the derail automatically under similar circumstances.
Smashboard mechanisms should be operated by power
to their normal and reverse positions and should stay in
any position at which power is cut off until power is
again applied.

Before we were instrumental in getting a smashboard
mechanism designed along the principles stated above we
adjusted counterweighting so that, in case the smash
board should break loose from its connections, it would
assume a position of approximately 30 deg, from the
vertical toward the track which it was protecting. This
indicated plainly an "out-of-order" condition without
any disastrous results.

For those advocating its return to "Stop" position by
gravity in case of power failure, I would suggest the
simple convincing test of setting up this condition just
as their finest passenger train is passing the smashboard
location.

I would like to take exception to referring to this ap
paratus as a "smash signal." It should be called a "smash
board" and its positions designated as "normal" and
"reverse" so that it may not in any way be confused
with a "signal" or any of the terms used to designate
signal positions or indications.

Board Should Not Move After Power Fails
C. H. Wion

Engineering Department, General Railway Signal Company,
Rochester, N. Y.

The advent of automatic interlocking has removed the
operator as a witness of the observance of signals, and
experience has shown that derails on main lines may be
a cause of damage rather than a safety device. In some

To Be Answered in a Later Issue
(1) How can the lamps in color-light signals

be tested quickly and reliably by one man? Is it
necessary for him to climb to the signal head and
check the filament visually? Must special methods
be followed for double-filament lamps?

(2) What methods are suitable for laying cable
~mder pavement?

(3) What schemes have been worked out for
locking signal units such as switch circuit con
trollers, flashing-light signals, etc., without using
padlocks?

(4) Where it is necessary to mount signals or
other equipment on concrete walls, what are some
suitable methods of securing the foundation bolts
to the concrete?

(5) Where primary battery, exclusively, is used
for the line and local control circuits in A. P. B.
approach-lighted color-light signaling, is it possible
to effect an appreciable saving in battery expense
by arranging as many of the circuits as possible to
operate on the open-circuit principle, that is, by
changing the system from normal-clear to normal
danger operation? .

(6) What are the advantages of approach
lighting automatic signals from headblock to
headblock, as compared with approach lighting
from opposing signal to opposing signal?

(7) What are the advantages in having the
lights on a track model in an interlocking tower
normally out rather than normally lighted?

instances, smash signals have been used to furnish a
tell-tale in the case of the non-observance of a Stop
signal under circumstances which might result in a col
lision with another train. The smash signal is not a
safety device and does not add to the safety of an auto
matic interlocking-unless it could be argued that their
use has a psychological influence to improve obedience
to signal indications. .

When smash signals are used, the circuits should as
sure that before a signal is cleared for a route, the smash
signals for all conflicting routes are in the Stop position
and those for the route in question are clear. A power
failure while a route is clear does not introduce any new
element of danger to any trains on conflicting routes, and
the route previously cleared should be held secure and
safe including the smash signals, if the train should fail
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Vertical Position by Gravity
F. B. Wiegand

Signal Engineer, New York Central, Cleveland, Ohio

Counterweighting Not Desirable
R. A. Sheets

Signal Engineer, Chicago & North Western, Chicago, III.

failure should occur at the same time that one of their
crack passenger trains is passing the smashboard. It is
not only possible, but probable, that such a failure will
occur.

The signal, of course, should return to its most re
strictive indication, but the smashboard should certainly
be in the position it occupied when the power was cut
off. A smashboard, when used, should be treated in the
same manner as a derail and it certainly would not be
practical to permit a derail to travel to its derailing
position when the power fails. The circuit arrangement
of the smashboard should, of course, be such that in the
event of a power failure it would be impossible to place
the smashboard against the line for which the smash
board was formerly clear.

1

,;

Same As Derail
L. S. Werthmuller

Assistant Signal Engineer. Missouri Pacific. St Lours. Mo.

Smash-signal mechanisms should be designed so that
in the event of a power failure, or for any other reason,
the smashboard will remain· in the position which it
occupied when the power was cut off. In other words, a
smashboard should be so designed that it will not operate
to any position without the application of some electrical
power or some manual power. To arrange them other
wise would present complications in the normal operation
of such devices produced by reason of the passage of a
train where such smashboards are track circuit con
trolled, and would probably result in damage to the
smashboard by reason of failure of contacts or other
circuit troubles where electrically controlled but not track
circuit controlled, and certainly would present compli
cations in the event it was necessary to manually operate
a smashboard that was electrically controlled.

The American Railway Association'S recommended
practice relative to derails as outlined in the Signal Sec
tion Manual reads: "Derails should not be used in
main tracks." Smashboards are a substitute for derails
in main tracks and if derails should not be used, pre
sumably because their use creates an undesirable con
dition, it would appear that smashboards likewise should
not be used, but if used in compliance with the require
ments of public authorities, they should be designed so
far as possible as not to create a condition which may

.be classed as undesirable.
It has been stated that smashboards which assume the

horizontal position by gravity, have broken windows in
passenger trains and otherwise caused damage to the
cars. They may, if designed in that manner, cause in
jury to enginemen if a failure occurs at the time the
train is approaching the signal. Although the possibil
ities just stated are somewhat remote, it would seem
proper that consideration should be given to counter
weighting the signal so that it will assume the vertical
position in case of a failure or interruption of its control
circuit.

Compares Smashboard With Derail
w. C. Johnson

General Signal Supervisor, Chicago, St. Paul, Minneapolis & Omaha,
St. Paul. Minn.

To begin with it is improper to refer to this apparatus
as a "Smash Signal," as it is in no sense of the word a
signal, and an engineman. is not permitted to pass same,
even though it is in the reverse position, if the governing
signal indicates Stop, unless some other action equivalent
to dispatcher's authority is taken. Therefore, it should
be referred to as a smashboard and its positions desig
nated as normal and reverse, in order that it will not be
confused with a signal or any of the phrases designating
signal positions or indications.

I am firmly of the opinion that a smashboard mechan
ism should not be designed so that it will be automatically
restored to the normal position by force of gravity in
the event of power failure, but instead it should be so
designed that it will remain nearly in' the position it
occupies when the power is cut off. There would be no
objections, however, to the board assuming a position
not more than 30 deg. from the vertical in case of power
failures, which would tenG! to clearly indicate an "Out
of Order" condition and in such position would in no
way create a dangerous condition. "Vould it be proper
to design the operating mechanism of a derail or switch
in such a manner that the derail would open up, or the
switch move to a different position automatically, in case
of a power failure? No. Then why should a smashboard
mechanism be so designed?

If a smashboard mechanism was designed to be re
stored to normal position automatically, in case of power
failure, and a train desired to pass it, it would mean that
an engineman or train-man would have to crank the
smashboard to the reverse position and hold it in that
position until the entire train had passed same. In single
track territory it would require a man at each smash
board.

I assume there are signal engineers who are advocating
the return of the smashboard to the normal position
by gravity, in case of a power failure, and if so I fear
they will be very much embarrassed when asked, by their
management, to explain why apparatus so designed was
permitted to be installed on their railroad, if a power

to stop at the signal or has just passed it when the failure
of power occurs.

If the smash signal were to go to the Stop position
in case of a power failure, it may do so immediately
in front of a train or while the train is passing and
thus would become a probable source of damage to the
train or injury to persons on the train or in the vicinity.
Furthermore, a "smashed" signal under these circum
stances might give misleading testimony against the
crew of the train involved.

''\Then a route has been cleared for a train, by its
entrance on the approach, the smash signals along the
route of that train should remain clear until the whole
of the train has passed by them or until there is assurance
that the train has been stopped without passing the signal.
In other words, smash signals should be controlled in a
manner similar to derails or switches in the route, i. e.,
they should be power operated both ways and when in
volved in a route they should be approach and route
locked in their respective positions.

The smash-signal mechanism should, therefore, be so
designed and the smash-board so counterweighted that
in case of a power failure the board will remain in the
position which it occupied when the power was cut off.
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An electrically-operated smashboard should not op
erate to either the clear or the stop position by means of
counterweights, but rather the device should require
power to move it to either position and it should remain
in the last position by reason of brake action. The same
specification should apply to pipe-connected smashboards.
Of course, all smashboards should be sufficiently heavy
on the blade end to insure that they will assume the Stop
position in the event of any breakage of apparatus.

Geo'rge Stanley, signal supervisor, Minneapolis & St.
Louis, expresses his opinion briefly: "Smashboards
should return to their most restrictive position when
power fails. This would be in line with the staneJard
practice of signaling. The smashboard is used as a check,
and, to make that check complete, the board should show
danger or stop when the plant i out of order, whether
this failure is due to power failure or to any other
cause."

• Ius "., l~ track follows a na row "ulel . the eli I .

cing- about 100 it high [he longL~t p1ece of tangel t
t··ack is about 1,-100 it. long. A large majority of th,
curves arc 8 deg. or more. several art: 16 deg., and there
are 12 reverse curves. Trains are double headed am]
qllite often two trams an coupled tugether. one cuttlllg
oft on the rear to use a spm track. Abollt 75 movements
',re mack daily, inclnding' lig'lt engines, a majority 0,

t les, nOve, 'icing 'lJade in daylight for about t\\
. onths e, ch 'ear d"ring tl'e f rt1lt (pineapple) season,

TI t. g"ge oi tlus I")ad IS tin e fee. trains arc short
al J a gre t manv more are operated than would be
under lih· conditio! s on a stanrlanl gage railroad.

Train crews get their own orders providing signals
are clear for a move. I'here is only one openttor, who
i" Ideated at the junction o[ the double-track lIlain line
'md the branch 11m.. Dispatchers have very little time

gh:e lim:ups. and when g1\·C'l. tl t) are ;.,ood for onl~

~c mi'JUtes. fhu.' it can read;]) be seen tbat in'!'
c, tors ar a llccl"ary s" ety hctor 111 t'lis part of the
world

Not Necessary to Stop
A. G, Turner

5'gl' d ta r UI In ') - 'vi ·C,· 0' L)

The 51 all cost of a ""rnin,; device, workihg- 1ll COl 
nect'on \\ lth the signal '.'stem, ,~ paid lo~ by tl1e time
'~Yl'(l in d('l ys t .naintail' 1'5 I d to gang' of mel]
']aggmg ronnd such curves. Th( installation of an
indicator i., ';mple where line ,,·ire' kre used for signal
control circuits A switch indicator is perhaps the best
hut a tower indicatOl' can be used if houscd in a box.
rite indicator can be mounted on a pole o[ the pole linc
''11' all a cable post The indication control circuit can
he' had lJ) tapping either the hOll1e or the distant sig-'Ht!
contl'l I Cil'C·ii t,.

The question implies that thc territory under dis
cussion already has automatic 'Jlock signals and thor
Otighly CUll1p.'tent maintainers L It that the protection h

inadequatc for safe opcration (f motor cal'S, On OhSC\lt'l

~un'e", where vi~ion is ,!JOl·t. the most practIcal pf()leC
tion is a ser:c., of indl atc s installeJ at frequ('nt ('nou:..;h
nlcrvab a'1d with long' eloug-h controls to iJlSure that

tht. fastest trains on the line will be indicated 'ar enough
111 advance to provide the maintain< l' time to remove his
car under any condition.

It frequently happens that the "iew is long cnough so
that a repeater signal installed at a strate,~ic point will
he more beneficial than ;;evel'al ine!icato"", especially if
the repeatcr il:;l1a. i'i 0: tile s011aphore t) pe so that its
p 1sllion can lJe see I f"om both dire firll1~.

I have a atis[actc,ry method 9t protectil,g my motor
car, in moullta1110us territory. uncleI' these paiiicular con
ditions. Our line at this point is double t,'ack, sigualed on
the polarized-circuit plan. The blocl,s are al/(lut a mile
long, and are maintainecl as one track section. 1 connect
my yoltmeter to the rails throngh the wheels and metal
brake shoes of my motor car. By a slight application of
the brakes. at any time, I can ascei'tain the voltage on
the track from the moving car Thus, if the voltage
,hould dmp to 0.2 or 0.3 voit. the melcr ll1dicates that a
train has hllowed my car into the b1c-ck I a111 occupying.
1i the meter shows currcnt to be flowing in the opposite
II re\'erse l'0lanty, ,t il'dicatcs that the signal ahead is in

Motor-Car Protection
'If sigllal 1I1l11111aimn ilre' req,,'r d 10 .ISe' 110101' cars

ill 'llo1fl.tnil 0 s territory where II ere are shnrp cltr<:Jc S

'I " tlw , 'yJ /1.1 ar 00 fur apart 0 pro. ide ad,'qllale
pre I, ctiv , " 'hat slIppl./} "till pI'" (Ol! . .I {cit ar special
il d'ntr,rs, 1'1,., cal (l/ d silo Id be prtJ~'ide'{,

Indicators Advisable at a Few Points
w, H. Stilwell

: "r 0I ,,_ :"ou v lee Nas vii L v e K

Tn 1'10nn ail'c'l 'i territory where cun es are l'U'11er lI1S.

,t 1:5 11llpractlCabie to locate signals ill -11ch 'In nner a,
to proyide adequate protection for ~ignal uaintainers
and -:Jthers operating- lll(,tor cars. Tf t' ,npp1emental
protection is provided. the maintainu 11'USt. at some
p0111tS. be goyerned strictly by thc in [ormation he has
recclycd frol11 the dispatcher. The result is that he Will
go as far as he call under the protection of signals ;'ind
then wait for the expcctc,l train. This hrings ahout de
lays in the work and illcrcase~ overtime,

'Such sltuations can 1)( corrected at small cost by the
in~t'llIation of special plratl)r~ at the "dark ~pots' to
rcpeat the i'lc1ic tion c f tIlt' signals around the curw.
In 'estlgaboll viII usually renal that ,uch supplcmental
protectIOn is lJetded at nnly a \'Cry few points on a di
Yision. but \Vh 're it is needed it i~ economical to prnyide
it. as its cost call perhaps be sayed ill a few months.

Indicators Give Vital Protection
W D. Cleveland

enS ~e 0,;, a w a L2Pj c.. :J a a'·

II e ha"e a S<-mile brapch line Pll 'Yhich tLere 15 a 2 I

per cent grade and upon which freight trains, exclu
SIVely, are operated. This branc11 has a passing track
at about its mid·,point and three spur tracks lead off at
different places. This 9 mile branch has 2+ automatic
scmaphore block signals using- the A. 1'. B. circnit.

Twelve indicator;, are provided for the use of signal.
track and bridge forces, provision being made at each
indicator so that a track car can be taken off quickly
Six of the,e inc1icatM~ 'Ire norma'l) de-cnergized so
that a car must be brought to a St ;J and the indicator
hutton pre5;,ed.

Indicator Is Inexpensive
R B. Workman
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