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UNITED STATES

PATENT OFMCEQ

"EDWARD ZAREMBA, OF CHICAGO, ILLINOIS.

OPERATING DEVICE FOR BRIDGE-GATES.

SPECIFICATION forming part of Letters Patent No. 489,118, dated January 3, 1893,

~ Application fled March 5, 1892, - Serial No, 423,835, (No model,)

To all whom it Ly conceri:

Be it known that I, EDwaRp ZAREMBA, a
citizén of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Operating Devices for Bridge-
of which the following is a specifica-
tion. .

- This invention relates to means for operat-
ing the gates employed to shut off travel upon
bridges when the latter are required to be
opened. By preference I employ in my in-
vention two gates at each approach, one at
each side of the roadway, and provide each
with  a separate motor whereby it may be
opened and closed.  These motors are elec-
trically controlled by the bridge. tender
through the medium of a switeh and a cur-
rent reverser located upon the ‘bridge; and

suitable electrical connections.. _The latter

are preferably formed in part of correspond-
ing contact devices so located at the end of
the bridge and at the abutments that when
the bridge is closed they will be in contact
and complete the various circuits wherehy
the gate inotors are energized.

The invention consists in the novel coinbi-
nations of parts and devices,and in the novel
construction of the several parts hereinafter
get forth. ’

Inthe accompanyingdrawings Figure 1 isa
plan of a bridge provided with my invention;
Fig. 2 i3 a diagram of the electric circuits;
Fig. 8is an end elevation and Fig. 4 a plan
of the switch device; Fig. 51is an extended
surface view of the switch ¢ rlinder; Fig. 6is
a plan of the current reverser; Fig. 7 is a
vertical section of one of the gate posts; Fig.
8 is a section of same on line 8—8 of Fig. 7;
Figs. 9 and 10 are sectional views showing
the abutment connections for the electrical
conductors, and -Fig. 11 is a section on the
line 11—11 of Fig. 9. o :

In the drawings A represcuts an ordinary
turn bridge having a roadway «, which for
the sake of clearness in distinguishing the
right and left sides of the roadway is shown
as provided with two railway track lines o’ o2,

B and C are the abutments of the ap-
proaches at either side, the former being
guarded by gates B R and B L, and the latter
by gates C Rand CL. The gates designated

in part by thé letter R are iu both ‘ins‘l:an:ceél
placed over the right hand side of ‘the road-

hand side. The gates have motors D7 DA D3,
and DY one for each gdte, which are prefer:
ably electric motors of any approved construé:
tion, and each motor is adapted to operate a
worm shaft d meshing with the gear " upon
shaft d* carrying the worm d* meshing witlh
the gear d' upon the jouwrnal & carrying the

arms d’ which support the gate and which are
oseillated upon said journal in the usual man-
ner. The motor and gearing may be inclaged
in asuitable box or post d7 which may also
support the journal of the gate arms. ‘

The gates are intended to be operated in
the following order: Sapposing the bridge
about to be opened, the bridge tender firss
lowers one of the right hand gates and then
_the other., When all teams have passed off
the bridge and everything is clear, the two
left hand gates are closed simultaneously, and
these gates are preferably so connected so

the motors of both.  The roadway is now com-
pletely protected, aud the bridge opéned.
While the bridge is open, the switch and re-
verser are properly adjusted so that as soon as

and the gate notors are restored by the clos-
ing movement of the bridge, such movement
causing conitact between the contact points up-
onthe bridge endsand thoseat the abutments,
the motors are all set in operation in'a re-
verse direction and made to lift all the gates

these results are obtained is substantially
the following: Upon the bridge I provide a
switch devieceand current reverser, the former
consisting of a rotatable eylinder E of non-
conducting material and armed with studs or
projections adapted to operate the keys here-
inafter mentioned,the studs being so located
as to enable the bridge tender by turning the
eylinder to bring the proper keys into action
to secure movement in the order described by
the gates.” This eylinderis mounted between
two rows of spring keys I' I and ¥? and &
G" G* the first series of keys being located
in and controlling the armature circuits of
the motors, and the other serieg being simi-

larly located and serving the same purpose

way and those marked with L over the left :

the electrical connections between the switeh

together. Theelectrical construction by which
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with reference tothe field coil circuits. These
keys are each adapted to be depressed by the
projections of the switech cylinder, so as to
make an electrical junction with the adja-
cent contact plates H or J, there being one
such plate for each row of keys. This part
of my invention is more fully described in a
subsequent part of this specification.

The constraction of reverser which I prefer
consists of two pairs of conducting plates; each
in the form of an arc of a circle, and one pair
X K’ being ares of a smaller circle than the
other pair LL’ and placed within the latter
as shown. Supported on a center within
these circles is a swihging Tever M, carrying
two pairs of brushes m nand m"n' each pair
adapted to establish an electrical connection
between one of the outer plates and one of
the inner plates at a point diametrically op-

© posite the connection made by the other pair

~
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of Drushes between the other parts of the re-
verser. Toreversethecurrentthe brushlever
is turned on its center so as to bring the outer
brushes m and m’ each in contact with the
other one of the outer plates K or K’. 1In
other words, supposing the position of the le-
ver shown at Fig. 6 in the full lines tc be the
position occupied by it when the gatesareto
be opened, in order to reverse the current
preparatory to closing the gates the lever is
moved to the position shown by broken lines
in the same figure. The plate K of the re-
verser is connected to the positive pole of a
battery N and plate K’ to the negative pole
thiereof, as shown.
cally connected to the contact plate Il of
the switch. A second battery G (which how-
ever is not necessarily present it the resist-
ance of the armature and the field coil eir-
cuits is properly balanced,) is connécted at
its positive pole to the contact plate J of the
switeh. »

The keys of the switch areelectrically con-
nected as shown by the diagram given at
Fig. 2, as follows: Key IF to one terminal of
armature circuit of motor D’ of gate I3 .
Key F’ to one terminal of armature cireuit
of motor D? of gate C R. Key F*toone ter-
minal of armature eircuit of motor D? of gate
BI. XKey I’ to one terminal of armature
eircnit of motor D' of gate C L. Key G to
one terminal of field circuit of motor 1) of
gate B R, Key G’ to one terminal of. field
cireuit of motor D? of gate C R. ey G*to
one terminal of field ecireuit of motor 1»¥ of
gate B L. Key G* to one’ terminal of field
cireuit of motor D' ol gate ¢ L. This in-
cludes ona terminal of each armature and of
each field eireuit. The other terminals of
the armature eireuits are all connceted and
lead to plate I of the reverser, and the other
terminals of the field cireuits are all con-
nected and lead to the negative pole of bat-
tory G. '

The surface of the switcheylinder is shown
in extenso at g, 5, and in order that the dis-
position of the studs therein may be under-

four sets for the field circuits.

The plate L/ is electri-

stood the following explanation wili be help-
ful: The studs are adapted to depress the
spring keys in a certain order, to the end that
the eleetrical eonnections may be-made to the

70

gates in the order in which they are to be -

closed, and since gate B R is closed at one
point of time, gate C R at alater period, gates
B Land C L at a still later or third period,
and all four gates are raised at a fourth or

last period, making four periods of operation, .

it follows that there must be provided four
sets of studs for the armature cireuits and
The spring
keys are arranged so that they oceupy differ-
ent planes transverse of the cylinder, and
hence the studs for-operating-the armature
keys are arranged in the circumferential lines
w, and those for operating the field keys are
arranged along similar lines .

Tn addition tothe four periods of operation
there is also one of rest, viz: when the gates
are not in use, and hence the surface of the
switeh cylinder is'divided into ten equal lon-
gitudinal divisions, five for the armature cir-
cuits indicated by lines y, and five for the
field circuits indicated by the lines z. The
various studs for the armature cireuits are
therefore located as follows: the one operat-
ing key F at 1, for key F’ at 2, for key F? at
3,and for all said kéys and employed in open-
ing the gates'at 4, 5 and 6. Thestuds for the
field cireunits are located, for key G at 7, for
key G at 8, for key G? at 9, and for all said
keys when opening the gates at 10,11 and 12.
When the apparatus is at rest, either open or
closed, the vacant longitudinal lines are op-
posite the keys and all eireuits are broken.

In order to obviate all necessity for carry-

ing the electrical connections between the

switeh and the motors under water, those
connections are all preferably made with
make and break contacts located upon the

bridge ends and the abutments, so that such’

connections may be separated each time the
bridge is opened and reunited each time the
bridge is closed. The construetion which I
have devised and prefer for these connections
is the following: A movable block T is pro-
vided with ways p upon the under side of
each end of the bridge and with one or more
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springs Q drawing the block outward or to-.

ward the abutment. This block carries six

- spindles 8, ecach provided with bearingssand

with a spring R eonfined thereon between one
of -the bearings and the shoulder » of the
spindle, the spring exerting its pressure to-
ward the abutment. Eachspindle has alsoa
contact plate 'L upon its outer end, the same
being in eleetrieal connection with theé switeh.
Upon cach abutment is a stationary board U
in whieh are supported the metallic plates 'V,
suitably connected to the motors, and one for
each spindle, and to the top of this board is
attached a guide plate U” projecting toward
the bridge and having a center reccss .
Against the outer edge of this recess theroller
P’ carried by bloek P,is held when the bridge
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s closed, or ne&sly®so, by the tension of spring
Q, the roller lying within the recess when tho
bridge is fully closed, and allowing the block
to move toward the abutment and bringabont

" 5. active contact between the spindles and the
plates V, and thus completin g the various cir-
cuits. When the bridge moves the guide
blate forces the block P Lagk -and separates
the contacts T and V so that the cirenits are
1o all broken; and remain thus untii the bridge
" ¢loses. This constraction brevents any frie-
., tion between the contacts during the move-
- ments of the bridge. The springs upon.the
spindles automatically adjust the latter and
15 mainfain them in operative position at proper
times. Fig. 9 shows the position of the block
P and its spindles when the bridge is closed,
~and Fig. 10 shows the eletbrical connections
severed, the bridgebeing partly open.
The operation of.my device is substantially
48 follows:—Bupposing the reversing lever to
be in the position given in full lines at Fig.
6, the eurrent from battery N will fow from
. the positive pole of that battery to plate K
25 of the reverser, thence through the brush to
plate 1/, thence to the switch and from there
.10 the motors as the latter are connected to
.. the switch by the revolution of the eylinders
~ B. From ihe motors the current returns
30 through theelectrical connection to the plate.
‘L of thereverser, thence through the brush
. and plate X’ back to the battery, 1If the re-
- verser lever be moved to the position given
.. Indotted lines, then the Gtrrent will fow fronr-
- 35 the pdsitive pole of the battery to plate K,
~brush, plate L, motors, switch, plate I/, brash,
plats K’ and back to bdttery, thus giving a
~reverse current. When the reverser lever is
. held vertically the cireuit is broken by reason
40 of the lack of contact by the outer brushes
with plates I, and I/ and the motors are sta-
‘tionary. Eitherthecurrentthroughthearma--
ture or field coils could be made reversible.
I use a reversible current.in tlie armatures,
.45 If now the bridge tender turns the cylinder
I of the switeh; so thatstud 1 will depress key
F and stud 7 depress key @, this causes a
current.to- flow from the positive pole of bat-
tery O to plate'J through key G and wire to
50 the field coil of motor D, and back through
the wire to the negative pole of said battery,
Jf the reversing lever stands toward the right,
a earrent flows from battery N through the te-
verser, plate H, key ¥ and thenee by wire con-
55 wectionsthroughthearmatureof said motor
andback toplate Landthenceinto the battery.
If the lever be moved to the left the current
Is reversed. In this manner the motor D’
works in either direction independen tly of the
Go-others. If the bridge tender now gives the
switeh cylinder a one-fifth revolution, the
studs 2 and 8 will depress keys B’ and G’ ro-
spectively,and the current will low from bat-
tery O through key & and the wire connec-
65 tions to the field coil of motor D? and thence
baclk to the negative vole of said battery. Also
o current from battery N will pass through

20
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the reverser, plate If, key T to the armature
‘of said motor-and back from the armature to
the reverser and Lattery or the reverse of
this, according to the position of the revers-
ing lever. With another one-fifth revolution
of the cylinder B, the keys F? and G? are de-
pressed, giving a current from battery O
through G? to the field coils of motors D®and
D*and from thence back to the negative pole
of the battery. Also a current passes from
battery N through the reverser, plate II, key

back therefrom to thereverser and battery, or
the reverse of this according to the position
of the reversing lever. With the next one-
fifth revolution of the switch cylinder, the

and the studs 10, 11 and 12 depress all the
field keys and thus establish eircuits includ-
ing all the motors and energizing them to
.open the gates. Tho speed of the motors
should be reduced by a suitable spur or worm

- gearing to about three revolutions per minute

and a friction cluteh upon the shaft of the
gate arm will take eare of any exira motion
of the motors. By disconneecting the gearing
the gates can be operated by hand, .

It is obvious that many features of my in-
vention are capable of use at railway.cross-
ings and other places where moving bridges
are not employed, and hence I donot wish to
be limited in my claims to a turn bridge ex-
cept where such bridge is specifically made
-an elément of the subject master claimed.

I elaim:—

1. The combination with a turn bridge a:nd
its approaches, of a gate or gates guarding
each approach, motors for operating said
gates, a switch upon the bridge for controlling
the electric currents whereby the motors are
set in operation, an electric generator and
electrieal connections between the switeh and
motors, substantially as speeified.

2. The combination with a turn bridgeand
its approaches, of a gate-or gates for guard-
ing each approach, moetors for operating said
gates, a switch and current reverser tpon the
bridge for controlling the electric currents
whereby the motors are set in operation, an
electric generator and clectrical connections
between the switch and motors, substantially
as specified. :

. 3. The combination with a turn bridge and
its approaches, of a gate or gates guarding
each approach, motors for' operating said

ling the electric currents whereby the motors
are set in operation, an electric generator,
and electrical connections adapted to make
and break the circuitsbetween the switch and
motors, substantially as set forth. .

4. The combination with a turn bridge and
its approaches, of a gate or gates guarding
each approach, motors for operating said

bridge for controlling the electric currents

whereby tho motors are set in operation, an

¥ to thd armatures of both said motors and

gates, a switch upon the bridge for control-
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electric generator and electrical connections
adapted to.make and break the circuits be-
tween the switeh and motors, ‘;ubsttmtlally
as set forth.

5. The eon‘blhamou with ’che turn bridge |

and its gate motors, of the switch upon the
bridge consisting of the cylmderhavmd studs,
the spring keys and the contact plates, the

- keys and plates being electrically connected

1o

in the eirenits for setbmo' the motors in oper-

_atlon stubstantially as set forth.
6. The combination with a gate motor and |

- itg armature and field circuibs, of a switch

15

20

2§

consisting of a rotatable cylinder having a
pair of studs npon its surface, a pair of keys
located one in the armature circuii and onc
in the field cireuait, and each adapted to be

engaged by one of said studs, and contaect |
plates located one in each of said circuits and

in proximity to said keys so as to act there-

with in-.eompleting. the 1ebpectlve circuits,

substantially as speecified.

7. The ecombinatioi. with a gate motor and
its armature and field circuits, of a switch
consisting of a rotatable eylinder having a
pair of studs upon its surface, a pair of keys

- located one in the armature circuit and one

. in the field circuit and each adapted to be en-.

_30
35

40

gaged by one of said studs,and contact plates
located one in each of said eircuits and in
proximity to said keys so as to act therewith
in completing the respective circuits, said
studs and keys being relatively arranged so

-as to insure the simultaneous eompletion of

both circuits, substantially as specified.

8. The combination with a plurality of gate

motors and. their respective armature and

- field circuits, of a switch consisting of a ro-

tatable eylinder having upon its surface a
separate pair of studs for each motor, a sepa-
rate pair of keys for each motor, and contact
pia:tes also located in said circuits and acting
with the keys to complete the same, one of
sach pair of said keys being located in the
armature circuit, and the other in the field
cireuit of the motor and each pair thereof

489,118

being also adapted to Do simultaneously de-
pressed by the studs apon the.cylinder corre-
sponding to the same motor, substantially as
spemﬁed

. The combination with the turn bridge,
fhe gates and the motors for the gates, of elec-
trical devices under the control of the bridge
tender for setting -said-motors in operatlon
the eircnit connectlons between the bridge

-and the motors having make and.break cou-

tacts, substantially as set forth.. .. .

10. The conibination of the movable block
P carrying, contact plates . upon: the bridge,
devices for moving said block and the abut-
ment contact plates, with the electrical con-
nections betweon the bridge and the motors,
substantially as set forth.

11..The combination with the budrre aml

the several gates guarding the approaches, of
a separate motor. for e‘mh gate,a switeh upon
the bridge for controlling the electric, cur-
rents whereby the qevelal motors are set in
opexatlon an electric generator and slectrie
connections between the switch and molors,
substantially as specified.
. 12. The combination with the bridge and
the several gates guarding the approaches, of
a separate motor fOI ea,ch gate, a switeh and
reverser upon the bridge for controlling the
electric currents Whereby the several motors
are set in operation, an electric generatorand
electric connections between the switeh and
motors, substantially as specified.

13. The bridge, the gates B R and B L
guarding one apploach, gates CRand CL
wuardlmT the other approach, a motor for each
of said yates, circuits controlling said motors,
and a switeh on the bridge w_.heleby the mo-
tors of the right hand gates may be first en-
ergized and those of the leftlmnd gates besub-
sequently energized, substantially as speeci-

fied.
EDWARD ZAREM BA.
\Vutucsses '

IL. M. MUNDAY,
EDMUND ADCOCK.
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