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"UNITED STATES PATENT OFFICE.

REINHOLD HERMAN, OF CRAFTON, PENNSYLVANIA.

RELAY.

SPECIFICATION forrhing part of Letters Patent No. 677,659, dated J uly 2, 1901.
| . Application ﬁled Nn#e:ﬁ’bér 21, 190_?0. Serial No. 87,241, (No model.)

fo all whom it may concerr:

siding at Crafton, in the county of Allegheny
and State of Pennsylvania, have invented cer-
tain new and useful Improvements in Relays,
of which the following is a specification, ref-

erence being had therein to the accompany- |

ing drawings. | - -
Lhis invention relates to certain new and

useful improvements in relays, and has for

one object to construct a relay in which the

~ bressure on the contacts is not dependent on
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the magnetic pull exerted by the magnets, but

due tospring-contactsindependent of the pull
of the armature. | -

A further object of the invention is to eon-

struct a relay having a lightning-arrester for
the main-circuit contacts to prevent the re-
lay being destroyed or its effectiveness im-
paired by electric lightning discharges.:

A still further object of the invention is to
operate the relay electrically with low-pres-

sure currents, but transmit high-pressure or |

currents of great volume over contacts of g
main eircuit; furthermore, to provide means
for adjustably controlling or regulating the
movement of the armature, to provide non-
fusible contacts, and also means for adjust-

ably holding the non-fusible contacts or con-
ductors.

Briefly described, the invention comprises |

an insulated base, a laminated field-magnet,
a rotatable armature, supports for the same,

adjustable spring contact or conductor hold- |

ers, non-fusible eontacts or conduectors mount-
ed in said -adjustable contact or conductor

holders, combination binding - posts which |

support the contacts of the main and loecal
circuits, and alightning-arrester for the main
circuit, together with other details of con-
struction to carry out the objects of my in-

vention, as will be hereinafter more specifie- |

ally described and then particularly pointed
out in.the claims,

In describing the invention in detail refer-
ence will be had to the accompanying draw-
Ings, forming a part of this speci 1cation, and

wherein like numerals of reference will be
employed for designating like parts through-
ouli the several views of the drawings, in
which—

oy
Be it known that I, REINHOLD HERMAN, a |
citizen of the United States of America, re- |

l

-r

Figure 1 is a detail perspective view of s
relay constructed in accordance with my in-
vention. Fig. 2 is a longitudinal sectional

view of the same. .Fig. 3is a detail perspec-
‘tive view of the adjustable counterbalance,

partly broken away. TFig. 4 is a detail per-
spective view of one of the

tail perspective view of one of the cam-con-
tacts. Kig. 6 is alike view of one of the con-
tact-springs which engage the contact-rings
carried by the armature-shaft. . Fig. 7 is a de-
tail perspective view of one of the journals
that support the armature-shaft.
detail perspective view of one of the contact-
rings carried by the armature-shaft. Ifig. 9
1s a detail perspective view of one of the
springs which carry the non-fusible contacts,
also showing a part of the supporting-post

| therefor.

- The relay shown, and to be hereinafter de-
seribed in detail, is particularly adapted for
use 1n connection with signaling systems
wherein a track-relay and three-position re-
lay are employed in connection with the sig-
nal, and in such use the relay controls a main-
line circuit and a local circuit for operating
the signal mechanism. Theinvention is not,
however, limited to this specific use, as the
same form of relay may be employed in con-

- Dection with telegraphy, in which use it would
be employed for controlling a local cireuit.

In theaccompanying drawings, which show

‘& practical form of the invention, 1 indicates
‘the base, which is composed of any suitable

insulating material and upon which is mount.-
ed the laminated field-magnet 2. The arma-
ture 3 is supported by standards 4, having
adjustable journals 5 and lock-nuts 6, and
are screwed in the insulated base1l. Thisar-
mature 3 18 provided with contact-rings 7,
which are insulated from the armature-shaft
3 for the purpose of transmitting eurrent from
local batteries to the armature-winding 9.
The armature-shaft 8 is in two parts, the in-
ner ends thereof being held in journals 8,
connected to the armature. Binding-posts 11
are supported on the base 1, and these posts
11 support springs 10 and are provided with
apertures to receive the wire from the field-
coils 12 and local batteries14. Thearmature-
shaft 8 is provided with a tubular insalation

plates of which
the armature is constructed. Fig. 5 is a de-

Fig. 8isa
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15, preferably made of lava, on which is lo-
cated one or more cam-contacts 16, having an
aperture 17 to receive the fusible wire 185,
which is locked in the cam-shaped countacts
with a serew 19. One or more carbon disks
20 are mounted on this tubular insulation and
fastened thereto in any suitgble manner.
Binding-posts 22 are also supported on the
base 1 and are provided with apertures 23 for
the reception of the main-line or circuit wire,
the latter being locked therein by lock-serews
24. These posts 22 are provided in thelr up-
per ends with grooves 25 to receive and aline
the springs 26, which are in turn provided
with oblong slots 27 for the purpose of ad-
justing the non-fusible contacts 28 into line
with the contacts 16. Thesprings 26 are pro-
vided on the opposite ends with apertures 29
and lock-screws 30 for the purpose of regu-
lating and adjusting the pressure on the cam-
contacts 16.  After the springs 26 have been
adjusted to the desired position they are
locked by means of the washers 31, resting
upon the upper face of the springs above the
posts, and lock-serews 82, engaging through
the washers, through the slotted end of the
springs, and into the apertures in the upper
ends of the posts. -

Placed in a suitable position adjacent to
the carbon disk 20 is a carbon plate 33, hav-
ing a conecave face 34, that is in close prox-
imity to the carbon disk 20. This plate 551s
held in a slot 85, formed in a support 36, rest-
ing on the base 1 and carrying a lock-screw
37 to secure the plate in position. This sup-
port 36 is provided with an aperture 35 to re-
ceive the wire 40, leading to ground connec-
tion, said wire being held by a lock-screw 59
and the support being fastened to the base 1
with sultable screws 41. |

In order to open contacts on cams 16 and
non-fusible contacts 28, I provided an adjust-
able counterbalance consisting of a threaded
rod 42, which is suitably clamped to the ar-
mature -shaft 8 and carries an adjustable
weight 43. In order to form a stop for this
weighted rod and prevent the armature re-
volving pastits neuntral point under excessive
charge of current, I provide the rod 42 with

downwardly-extending lugs 44, and on the
standard or support, adjacent to the rod 43, I |

provide a bracket-arm 45, which exfends out-
wardly between the two lugs, so as to be en-
caced thereby and limit the movement of the
shaft, as will be readily apparent.

In the practice of the invention it will of
course be understood that a suaitable case or

covering—such, for instance, as glass—is pro-

vided for the relay.

1 desire to eall attention to the fact that
with a relay constructed as herein set forth
the pressure of the contacts thereof is in no
manner dependent upon the magnetic force
exerted by the magnet on the armature, but
is due to the adjustable spring-contacts pro-
vided with non-fusible conducting material
and insulated from the rotating armature.

677,659

It will be noted that the carbon disks 20 and

carbon plates 33 are in no way conunected to

the main eircuit, but areinsulated with an air-
oap of sufficient distance from the rotating
contact-disks 16, the plates 33 being placed
direetly under said disks 20 and also insu-
lated therefrom by an air-gap and held In po-
sition by suitable metallic supports that are
fastened to the base of the relay and have
means to receive and hold wires leading to
the ground connection. Itwill be noted that
in case a main ecircuit should be struck or
charged with an electrie bolt it will find a
shorter path of travel over the carbon disks
and carbon plates 33, through the metallic
supports, over the wires attached thereto to
the ground, thereby forming the shortest
path of least resistance and in so dolng pre-
venting the excess charge from passing to the
field-magnet affecting or impairing the eflect-
iveness of the same. If the local circuit,
which is the ecireuit that passes to field and
armature winding, were a grounded circult
to local battery, it will be noted that the ox-
cess charge in the main circuit would not be
taken care of by the fuse-wire 18 and light-
ning-arrester 33 36, and it would find a path
across the insulation to armature-shaft, also
to field-magnet, to ground, thereby burning
out the instrument; but as the lightning-ar-

70
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rester is placed in a position as shown 1t will

be seen that the excessive charge will find a
path of lower resistance across the air-gap be-
tween carbon disks and carbon plates,through
the latter and their supports to ground. It
the lichtning-arrester becomo ineffective, the
fuse 18, placed between metallic cam-con-
tacts, will burn out, thereby opening main-
line circuit, and will in no way affect the op-
eration of the relay. In case there would be
two or more main-line contacts to be eperated
on same armature-shaft it will be observed
that the excessive charge will not interfere
with the operation of any of the main-line con-
tacts except the one set receiving the excess-

ive charge, which will be taken care ol by

lightning-arrester and fuse 18 to ground with-
out interfering with local cireuit or other
main-line circuits.

Having thus fully described my invention,
what I claim as new,and desire to secure by
Letters Patent, 18—

1. Inarelay, thecombination of a magnet, a
rotatable armature, an armature-shatt, con-
tact-rings mounted on said shaft for the local
cirecuit, contact-springs engaging said rings,
cam-contacts mounted on the armature-shaft
for the main circuit, adjustable contact-hold-

1CGO

105

T1G

ITs

:'[25 |

ers, non-fusible contacts adjustably mounted

in said holders, and means carried by the ar-
mature -shaft for breaking the ecircuit be-
tween the cam-contacts and the non-fusible
contacts. '

2. In a relay, a field-magnet having a rota-
table armature-shaft, cam-contacts mounted
on said shaft for the main-line circuit, a fuse
connecting said cam-contacts, contact-rings

I30




- mounted on the armature-shaft for the local |
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circuit, adjustable contact-springs engaging
sald contact-rings, adjustable contact-holders
for the main-line circuit, non-fusible contacts
adjustably mounted in said holders, and con-
ducting-plates mounted in close proximity to
cam-contacts with a ground connection
to sald plates, substantially as deseribed.

3. In a relay, the combination of a field-
magnet, a loeal circuit con nected thereto, a ro-

tatable armature, a main-line clreuit, con- |

tact-disks mounted on the rotatable arma-
ture, a fuse between said disks, and non-fusi-
ble contacts for engagement with said disks
when the armature-shaft is actuated.

4. Inarelay, the combination with the mag-
net and the local circuit connected thereto, of
a rotating armature fusible contacts for said
localecircuit, a main--line.eireuit,eontact-disks

and non-fusible contacts for said main-line

circuit, and a fuse between said disks, as and
for the purpose described. |

5. In a relay, the combination of a field-
magnet, a local circuit connected thereto, a ro-
tatable armature, a main-line circuit, con-
tact-disks mounted on the rotatable arma-
tare, a fuse between said disks, non-fusible
contacts for engagement with said disks when
the armature-shaft is actuated, and means
for grounding an excessive charge of current,
over the main-line circuit to prevent the same

- passing to the field-magnet and loeal cireuit,

substantially as described. |

6. In a relay, the combination of a field-
magnet, a local cirecuit connected thereto, a ro-
tatable armature, a main-line circuit, con-
tact-disks mounted on the rotatable arma-
ture, fusible connections between sald disks,
non-fusible contacts for engagement with said,
disks when the armature-shaft is actuated,
means for grounding an excessive charge of
current over the main-line circuit to prevent
the same passing to the field-magnet and local
cireuit, and means for counterpalancing said
armature; substantially as deseribed.

7. In a relay, the combination of a field-

- magnet; aloeal circuit connected thereto, a ro-

tatable armature, fusible contacts for said

local eircuit, a main-line cireuit, contact-disks |

-elireunit,

- In testimony whereof I

D

and non-fusible contacts for the main-line ¢ir-
cuit, a fuse between said disks, and adjust-
able contact-holders for
stantially as described.

3. In a relay, a field-magnet, a local circuit

connected thereto, a rotatable armature, a
main-line eircait, non-fusible contacts for the
main-line cireuit, spring contact-holders in

which said non-fusible contacts are adjust-

ably mounted, and means for grounding an
excessive charge of current over the main-line
circuit to prevent
field-magnet and local cireuit, substantially

-as deseribed.

J. In a relay, a field-magnet, a local circuit
connected thereto, fusible contacts for the
sald loecal ecircait, a rotatable armature, a
main-line circuit, non-fusible contaets for the
main-line circuit, adjustable contact-holders
in which the non-fusible contacts are adjust-
ably mounted; contact-disks for the main-line

fusible connections between said
disks, and means for

armature, substantially as described.

10. In a relay, a field-magnet, a local cir-
cuit connected thereto, a rotatable armature,
fusible contacts for said loeal cireuit, spring-
contacts therefor,a rotatable armatu re, means
for counterbalancing the movement of the ar-

mature, a main-line circuit, non-fusible con:

tacts for the main-line circuit, contact-holders
for said non-fusible contacts, contact-disks
carried by the rotatable armature to be en-

| 2aged by the non-fusible contacts, and fusi-

ble connections between
tially as described. . S
11. In arelay, the combination with.a field-
magnet, and the local circuit connected there-
to, of a rotatable armature, fasible contacts
for said local cirenit, a main-line ¢Ireuit, con-
tact-disks and non-fusible contacts for said
main-line circuit, and fusible connections be-
lween said disks, substantially as described.
affix my signature
in the presence of two witnesses.
REINHOLD HERMAN:

sald disks, substan-

- Witnesses:
- JOHN NOLAND;
E. E; POTTER.
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