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To all whom it may concern:
Beit known that I, ALFRED W. KNUTSON a

citizen of the United Sta,tes residing at Gales—.
burg, in the county of Knox and State of I-

5 nois, have invented new and useful Improve-

mentsin T'rolley-Retrievers, of thh the fol-_

lowing is a specification.

1o objects of my improvements are to take up

‘the ordinary slack of the rope in all positions

of the trolley, to catch the trolley promptly
in case 1t leaves the wire, to either hold 1t
from flying upward or to draw it downward
i5 below the wire, as may be desired, to rewind

the retriever-spring when it has acted and to

- lock the same ready for another action, and

to do these things in a sure and positive man-
ner without any special strain or wear.on the
I acecomplish these objects by |

20 trolley-rope.
the mechanism illustrated in the accompany-
ing drawings, in which—

“Figure 1 1s a vertical longitudinal section
of the retri iever, showing the retriever- spring

25 wound and locked and the tension -spring
alone in action; Fig. 2, a similar section with

some of the parts in elévaﬁion, showing the

refriever-spring in action with the tension-
spring _ _
30 thecase brokenaway,showinga vertical cross-
seetion onlined 3, Hig. 1.
the major bearing, the retriever-spring shield
35 sition for assem bling. Fig. 5 1s a vertical

cross-section on line 5 5, F1 1; and Hig. 6,a
vertical lon mtudmal seetlon showmﬂ" some of

‘the parts in elevation with the Ietuever—,
spring wound and locked ready to release the

40 reel-rack.
Similar numerals refer to 31m11(w parts
throughout the drawings.-

- The case 1 is cylmdmedl in general shape

with closed ends and is preferably made in

45 two lateral parts having the ears? and 5 and
the bolts 4 for joining them together and the
The re-

feet 5 for resting on the trolley car.
triever is prefemb]y placed on the sill or

- bumper, which usunally projects to the rear

so of the car below the dashboard and above the

- coupling-head, where it can be secured by | cated that when the respective lugs 33 and

; Fig. 3, an end elevation with part of.

| FigS._'/J:, 4:3‘, 4b, and 4°
are detached sectional perspective views of

and hub,and the retriever-head in relative po-. i

"ing-disk19.

mﬂ? ymml oo H&ﬁ l :Ea:}

ASSIGNOR OF ONE-HALF

Muﬂgl;.

| bolts passing through the apertures 6 in the

' feet. On one side of the case and opening,

preferably, upward is the slot 7 for the trol-'

ley-ropes 8, which slot corresponds in length
with the reel 9. | |
The major bearing 10 is axially located in

| one end of the ecase, to which it is attached
My 1nvent,10n relatestoanauto maJtlc S prm ol
actuated reel for a trolley-car rope; and the

by the annular flange 11 and cap-screws 12.

Projecting without the case is the nut-guide
13, on the end of which is secrewed the adjust-
ing-cap 14, and within the case in the major
bearing are formed the collar-socket 15, the

‘bolt-slots 16, the journal-bearing 17 for the

shlftmmshaft 18, the lockmn'-dlsk 19, and the
hub- shank 20, |
The retriever-spring hub. 21 may be inte-

55

6o

oral with the hub-shank 20; but for conven-

ience in assembling the pa,rts it is formed hol-

low and screwed onto said shank. The an-

nular groove 22 at the end of the hub 21
loOSely receives and guides the central aper-

ture edge 23 of the side plate 24 of the re-
triever-spring shield 25. Theretriever-spring

1 26 18 a taehed at its inner end to the hub 21

and at its outer end to the shield 25 by the
rivets 27 or other convenient means, the screw
of the hub on the shank bemg s0 inclined as
to be tightened by the action of the retriever-
spring. On the shield 25 is the feather 28,
which enters the longitudinal slit 29 m_the
shell 30 of the rack-head 31, thus requiring

the shield and the head to rotate together, but

permitting the head to shift along 118 axis in-
dependently of the shell. |
Theretriever-head 31issecured on theinner
| end of the shifting-shaft 18 by the hub 382 and
pin 33 or other suitable means, which hub 32
freely telescopes within the hub 21. On the

face of the retriever-head and concentric with
| its axisis the annular retriever-rack 34,which
is adapted to mesh with the reel-rack 39,
‘which reel-rack is formed as aring and is nor-
mallylocated in the annular-groove 36 in the
side of the cross-partition 37 of the: reel, and

on the free edge of the shell 30 of the re-
triever-head pmgect the two lugs 38, located
dmmetrlcally opposite each obher and adapt-
ed to engage, respechvely, with the lugs 39,
similarly located on the periphery of the Tock-
These parts are relatively so lo-

70
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39 are in engagement and the reel-rack is in | or otherwise, and the collar is mounted on the

its normal position the racks 34 and 35 will
clear each other freely, as shown in Kig. 1,
and likewise when the racks are in normal
engagement the lugs will clear each other

freely, as shown in Fig. 2; but when the re-

triever-head is shifted toward the reel-rack

‘the racks come into partial engagement be-

fore the Iugs are clear of each other, so that
the retriever-head is never without the en-
cagement either of the lugs or of the racks.
The retriever-spring is wound to the desired
efficiency before these parts are assembled.

The rope-reel 9isa hollowcylinder, with the

cross-partition 37 intermediate between the
ends and preferably having the spiral groove

- 40 on its periphery for receiving the trolley-

20

30

35

rope and keeping its winds apart. At one
end the groove is formed gradually more shal-
low, so the rope is forced against the case, as
shown at 41 in Fig. 2, thereby acting as a
brake to stop the rotation of the reel without
jar orshock. Attheother end of thereel the
lower or inner end of the rope is attached in
the groove by the screw 42 or other suitable
fastening. The retriever end of the reel is
closed by the plate 43, which has a central
aperture 44 fitting 100861}?' around the major
bearing outside of the locking-disk and for
convenience is preferably made in two simi-
lar lateral parts. The reel-hub 45 is formed
on the side of the reel-partition opposite the
reel-rack and is attached on the reel-shaft 46
by the pin 47 or otherwise.

The outer end of the reel-shaft 40 rotates

- in the minor bearing 48, which is axially lo-

40

45

50

55

60

cated at the end of the case opposite the ma-
jor bearing, to which end it is attached bv the
annular flange 49 and cap-screws 50, The
reel-shaft is held from endwise movement by
the reel-hub against the inner end of the mi-
nor bearing and the washer 51 against the
oufer end ‘uhereof The washer 51 is secured
against the shoulder 52 on the reel-shaft by

the nut 53, and the inner end of the reel-shaft |

rotatesin the hub of the retriever-head, which
gives it additional support and beallnﬂ

The reel-rack 35 normally rests in the an-
nular groove 36 in the reel-partition and has
projecting from its back face the studs 54,
which extend through the corresponding ap-
ertures 55 in the reel-partition. These studs
keep the reel and iis rack together with ref-
erence to rotation. Thereel-rackisnormally

held in its groove by action of the springs 56
against the pins 57, which project from the

periphery of the rack, which springs are pref-—
erably attached on the inner side of the reei-
partition,and when thereel-rackis withdrawn

from its groove, as shown in Fig. 6, these

springs act to brmn' 1t back as soon as 113 isfree
to return.

T'he  tension - spxmfr 58 1s attached at its
outer end to the shield 59 and at its inner end

to the collar 60 by the rivets 61 or other suit-

able means. The tension-spring shield is at-

reel-hub 45, whereon it 18 held from inde-
pendent r otatlon by the lug 63 on said hub en-
gaging in the notech 64 in said collar. In as-

sembling these parfs the tension-spring is

| wound to the desired efﬁmency before thisen-

cagement is made.

The centrifugal dogs 65 are attached at one
end by the pivotal bolts 66 on the outer side
of the end plate 43 of the reel. On the outer
side of the free ends of the dogs are formed
the trip-shoulders 67.
are normally held in against the stop-pins 63,

projecting from the reel end plate, by action

of the dog-springs 69, the strength of which
springs can be adjusted by means of the holes
70intheend plateadapted toreceive theouter
ends of the springs, and the outward move-

| ment of the dogs is limited by the stop-pins

71, projecting from said end plate.
The bolt-levers 72 and 73 are attached in-

| side to the end of the case, respectively above

and below the major bearing, by the pivotal
bolts 74, and have respective arms 75 and 76
directed toward each other from the pivotal

The centrifugal dogs

70

75

30

Qo

bolts, with the teeth 77 and 78, respectively,

on their ends meshing as cog-wheel sections,
which connection causes both levers to act to-
gether and in unison. The locking-bolts 79
are pivotally connected with the bolt-levers,

95

respectively, opposite the bolt-slots16 and op-

erate through said slots. 'T'he bolt-lever 72 is
extended to a point near the side of the case
where the end is bent inward to form the trip-
arm 80. Thelever-spring 81, acting from the
side of the case against the lower side of the
lever 73, serves to keep the locking-bolts nor-
mally in their locked position inward against

the shifting-shaft.

The centrifugal dogs and the trip-arm are
so located with reference to each other that
the trip-shoulders on the dogs will pass freely
inside of the trip-arm when the dogs and lock-
ing-bolts are in their normal positions, but
thdb said shoulders will squarely strike the
trip-arm when the dogs are thrown out, as in-
dicated by dotted lines in Fig. 3.

The stop-collar 82 is located on the shift-
ing-shaft in the socket 15 of the major bear-
ing and may be formed integral with the shaft
or attached to it by the pin 83. The inner
partof thecollaris preferably slightly tapered
to form the beveled surface 84. On the shift-
ing-shaft, from the stop-collar to the outer

| end, is formed the screw 85, by which is ac-

tuated the regulating-nut 86, which is located
on the shaft. The regulating-nut is formed
externally with an angular section similar to
theinternalsection of the nut-guide 13, where-
by the nut is prevented from turning with the
shaft, but movesendwise along theshaft when
the same is rotated.  The screw-thread is so

pitched that one-half rotation of the shaft

will move the nut endwise a distance about
equal to the endwise shift of the shaft. The
shifting-spring 87 is located in the eap 14, by

tached tothe end of the case by the screws 62 | the ad,]ustment of Whl(.‘.h cap its power is regu-

100
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lated, and it acts against the end 6f the shift-

ing -shaft, preferably with the intervening

disk 88, having a central pin 89 bearing in the

socket 90 in the end of the shaft. -
The normal position of the parts is shown
in Fig. 1, with about three turns of the trol-
ley-rope around the reel to give plenty of line
for the varying elevation of the trolley and
the tension-spring being adjusted to keep all
slack out of the rope. The retriever-spring
i1s wound tight enough to easily overcome the
resistance of the trolley-spring, and the re-

- triever-rack is shifted away from the reel-

20

- retriever - head have endwise

30
35

40

50

55

rack, with the lugs of the retriever-head en-
gaging the lugs of the locking-disk, which
engagement stops the rack-head from turn-
Ing, and thereby locks the retrieving mech-
anism. 'This position of the retriever-head
18 maintained by the stop-collar being. held
by the locking-bolts, and when the parts are

‘in this p051t10n the reo'ulatmﬂ-nub is located

as far away from the stop-sh()ulder 91 at the
mouth of the collar-socket as the shaft and
movemendt.
With the retrieving mechanism thus locked

and its rack clear of the reel-rack the reel is

free to rotate on its shaft, and all slack of the
trolley-rope is taken up by action of the ten-
sion-spring. In this moderate movement of
the reel the centrifugal dogs are held in their
normal inward p081t10n by action of the dog-
springs; but when the rope is Vlo'or'ously
pulled out, as by the trolley leaving the wire,
the qulcker rotation of the reel throws out
the centrifugal dogs by overcoming their
springs, and bhe tfip-shoulder on the nearest
dog strikes the trip-arm and throws it up-

ward, as shown by broken lines in Fig. 3,

thereby drawing the locking-bolts out of en-
gagement with the stop-collar. Thereupon
the shifting-spring shoves the shifting-shaft
endwise, bringing the retriever-rack into en-
gagement with the reel - rack and immedi-
ately afterward freeing the lugs of the re-

triever-head from those of the locking-disk.

When the centrifugal dog throws up the trip-

arm, 1t follows the arm until the curvature

of the travel of the dog on the reel brings the

trip-shounlder inside of the arm and permits.

it to pass. At the same time the locking-

bolts have been drawn outward until their

ends free the tapered end of the stop-collar,

~when the endwise thrust of the shaft throws
the bolts still farther out by the beveled face-

of the collar until the ends of the bolts ride
on the thickest part of the collar. This move-

- ment of the locking-bolts throws and keeps

60

~ of the groove at the end of the reel.

[T TR | R (Y T S

the trip-arm up and clear beyond the trip-
shoulders of the centrifugal dogs when the
dogs are thrown out againsb their limiting
stop - pins.
brought into action and immediately winds
the rope on the reel and brings the trolley
down below the wire. If this actlon is not
otherwise stopped, the rope. will brake the
movement when wound to the shallow part
~When

. e e . freme it e Ee

|

The retriever - spring is thus

ke

the shifting-shaft 1s thrusb endwise, the reg-

ulating-nut goes with it toward the stop-
shoulder at the mouth of the collar-socket;
but as soon as the shaft begins to rotate

the shaft-screw drives the nut outward to

the position shown in Fig. 2. This figure
also shows the position of the other parts
when the retrieving mechanism is unlocked
and the retriever-spring has acted. In this
relation the tension-spring is also in action,
the strength of the retriever - spring hav-

73

‘ing merely been joined or added to its en-
ergy. Lo rewind the retriever-spring and
lock the retrieving mechanism, the rope is

So

pulled out until the reel has rotated the shift-

ing-shatt enough to bring the regulating-nut

in against the stop-shoulder, as shown in Fig.
6, until which time the retriever-head lugs

clear the locking-disk lugs, as shown in Fig.

The further movement of the reO'ula,tlnn‘-
nut being stopped, another half-rotatwn of
the shlftmn -shaft draws the retriever-head
toward the IOCkiI]ﬂ‘-dISk and when the stop-
collar has cleared the end% of the locking-
bolts the bolts will drop into their normal
position by action of the lever-spring, as
shown in Figs. 1, 3, and 6.
the reel-raek is drawn out of its groovein
the reel-partition by reason of its engage-

‘ment with the retriever-rack, the teeth being

.90

At the same time

95

slightly beveled, and by the friction of this

engagement caused by the energy of the re-
triever-spring, as shown in Fig. 6. The click
of the locklnﬂ'-bolts dropping in their sockets

against the shlftlno-sha,ft indicates when the
wmdmﬂ is completed and also the contact
of the back of the retriever-head lugs against
the back of the loeking-disk lugs prevents

any further winding. The rope is then per-

mitted to rewind a half-turn of the reel, which
brings the faces of said lugs into contact
‘and locks the retrieving mechamsm This

half-turn of the retmever head also tlllnb the

ICO -

1(15

IIO
shifting-shaft so.as to move the regulating-

nut oubwa,rd from the stop-shoulder to its

normal position, as shown in Fig. 1 and by
broken lines in Fig. 6, thus freemcr the shaft
| for its endwise movement when the retriev-
When

the engagement of the racks is relieved of

Ing mechanism is again unlocked.

the pressure of the retriever-spring by the

lOOklnﬂ" of theretrieving mechanism, the reel-.

rack is brought back into its groove by the
action of its springs, and the re’e_l.being thus

I15 -

120

freed from engagement with the retriever-

spring alone. -
If it is desired to stop the ‘trip-arm so it

will not unlock the retrieving mechanism,
and thus operate my device merely as a trol-—-.

ley-cateher, I provide the stop-lever 92, which
is pivoted between the ears 93 on the side of
the case above the trip-arm and at either side

‘head responds to the action of the tension-

125

130

of the aperture 94. The stop-lever is held

in a given position by means of the spring
95 and the projection 96 entering a depres-
‘sion, as 97, in one of the ears.

: By t:IlI‘IliI_lg

. ' .
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the lever to the position shown by broken ! through said apertures, and springs acting

lines in Fig. 3 it stops the trip-arm and pre- | to hold said rack against said partition.
vents the trip-shoulders on the dogs from 10. In a trolley-retriever, a rotatable reel, a 7o
throwing it up to unlock the retrieving mech- | cross-partition in said reel, an annular groove

s anism and also stops the reel from rotating | inoneside of said partition,apertures through
when the centrifugal dogs are thrown out. said partition from said groove, an annular

What I claim as my invention, and desire | rack normally in said groove, studs on sald
to secure by Letters Patent, is— rack extending through said apertures, and 75

1. In a trolley-retriever, a case, a slot in | springs acting tohold said rack insaid groove.

15> the side of said case, a rotatable reel in said 11. In a trolley-retriever, a case, a rotata-
case, a spiral groove on said reel, said groove | ble reel on a shaft in sald case, a bearing for
being formed shallower at one end than else- | the outer end of said shaft at one end of the
where, and a rope entering said slot and wind- | case, a rotatable retriever-head on an inde- 3o
ing in said groove generally free from the case | pendent shaft in said case, a bearing for sald

15 but impinging it opposite the shallow part of | independent shaft near the other end of-the
the groove. case, and a bearing for the inner end of said

9. In a trolley-retriever, a case, a reel in | reel-shaft in said retriever-head.
said case, a spiral groove on said reel, said| 12. In a trolley-retriever, a fixed hub, a ro- 3s
oroove being formed shallower at one end | tatable shield on said hub, a spring acting to

20 than elsewhere, and a slot in the case oppo- | rotate said shield, a rotatable and endwise-
site to and as long as the reel. shifting shaft in said hub, a retriever-head

3. In a trolley-retriever, a case, a reel in | on said shaft telescoping around said shield,
said case, a spiral groove on said reel, and a | a slit in said head, and a feather on said shield go
slot in the case opposite to and as long as the | operating in said slit. |

2c reel, and a rope entering said slot and wind- 13. In a trolley-retriever, a case, a bearing
ing in said groove. | | in said case, a shaft in said bearing, a stop-

4. In a trolley-retriever, a reel, there being | collar on said shaft, a spring acting to shift
a spiral groove on said reel and said groove | said shaft endwise, slots in said bearing, le- 95
being formed shallower at one end than else- | vers pivoted to said case, bolts pivoted to sald

30 where. levers respectively operating through said

5. In a trolley-retriever, a case, a rotatable | slots, and means for operating sald bolts in
reel on a shaft in said case, a spring acting to | and out of engagement with said collar there-
rotate said reel, a spring-actuated rotatable | by respectively stopping or permitting the oo
retriever-head on an independent shaft in | endwise movement of said shaft.

35 said case, and means for alternately locking 14. In a trolley-retriever, a case, a bearing
said head against rotation and for engaging | in said case, a shaft in said bearing, a stop-
it with said reel, said locking and engaging | collar on said shaft, a beveled face on one
being respectively effected by the shifting of | end of said collar, a spring acting to shiit said 105
said head on its axis. | shaft endwise, slots in said bearing, levers

10 6. In a trolley-retriever, a case, a rotatable | pivoted to said case, bolts pivoted to said le-
reel in said case, a fixed disk in said case, an | versrespectively operating through said slots,
independent rotatable retriever-head in said | and means for operating said bolts in and out
case, a spring acting to rotate said head, and | of engagement with said collar thereby re- rro
means for alternately engaging said head with | spectivelystoppingor permitting the endwise

45 said disk and with said reel. movement of said shatt. '

7. In a trolley-retriever, a case, a rotatable | 15. In a trolley-retriever, a case, a bearing
reel in said ecase, a fixed disk in said case, an | in said case, a rotatable shaft in sald bear-
independent rotatable retriever-head in said | ing, a spring acting to shift sald shait end- 115
case, a spring acting to rotate said head, and | wise, a screw on said shaft, a nut on sald

so meansforalternately engaging said head with | screw, aguide to hold sald nut from rotating,
said disk and with said reel, said engagements | and a shoulder in said bearing to stop sald
being effected by the shifting of said head on | nut from endwise movement, whereby the
its axis. shaft by its rotation isshifted endwiseagainst 120

3. In a trolley-retriever, a rotatable reel, a | said spring.

55 cross-partitiocn in said reel, apertures in said 16. In a trolley-retriever, a case, a bearing
partition, an annular rack on one side of said | in said case, a rotatable shatt in sald bear-
partition, studs on said rack extending | ing, a spring acting to shift said shaft end-
through said apertures, springs acting to hold | wise, a secrew on said shaft, a nut on said r2s
said rack against said partition, an independ- | serew, a guide to hold said nut from rotating,

60 ent rotatable retriever-head, and an annular | a shoulder in said bearing to stop said nuft
rack on said head adapted to engage with and | from endwise movement, whereby the shaft
disengage from said reel-rack by the shifting | by its rotation is shifted endwise against said
of said head on its axis. spring, and bolts adapted to engage said col- 130

9. In a trolley-retriever, a rotatable reel, a | lar to stop said shaft against said spring.

65 cross-partition in said reel, apertures in said 17. In a trolley-retriever, a case, a rotata-
partition, an annular rack on one side of said | ble reel in said case, a bearing in sald case,

a shaft in said bearing independent of said

partition, studs on said rack extending |
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20

to said Dbolt respectively, a

11,428 ? o B

reel, a spring acting to shift said shaft end-
wise, a collar on said shaft, a bolt normally
engaging said collar tostop said shaft against
sald spring, a lever pivoted to said case and
trip-arm on the
free end of said lever, a dog pivoted on said

reel, a shoulder on said dog adapted to trip |

said arm when the dogis thrown outward by
the rapid rotation of said reel, thereby with-
drawing said bolt from said collar, and a
spring aetmﬂ' to hold said dog 1nward free
from said arm during the model ate rotation
of said reel.

18. In a trolley-retriever, a case, a rotata-
ble reel in said case, a bearing in said case,
a shaft in said bearing independent -of said
reel, a spring acting to shift said shaft end-
wise, a collaron S&Id shaft, a beveled surface
on saild collar, a bolt uﬂrmally engaging said
collar to stop said shaft against said spring,

a lever pivoted to said case and to said bolt

| reSpeetwely, a trip-arm on the free end of
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said lever, a dog pivoted to said reel, a shoul-
der on sald dog adapted to trip said arm when
the dog is thrown outward by the rapid rota-
tion ot said reel, and a spring acting to hold
sald dog inward free from said arm during
the moderate rotation of said reel.
19. In a trolley-retriever, a case, a bearing
in said case, a shaft in said bearing, slots in
sald bearing on either side of said shaft, a

- collar on said shaft, bolts operating through

3 5 lever being pivoted to said bolt% reSpectwely h

saild slots to engage said collar, levers respec-
tively pivoted to said case, one arm of each

| and teeth on the other arms mutually mesh-
ing whereby the bolts are operated in unison,

and means for operating said bolts 1h and
out of engagement with said collar.

20. In a trolley-retriever, a case, a rotata-
ble reel in said case, a normally locked re-
trieving mechanism in said case, a trip-arm
pivoted in said case adapted to unlock said

-4 0

mechanism, and a dog pivoted on said reel

adapted when thrown outward by the reel’s
rapid rotation to trip said arm thereby un-
locking said mechanism.

~ 21. In a trolley-retriever, a case, a rotata-
ble reel in said case, a normally locked re-

trieving mechanism in said case, a frip-arm
pivoted in said case adapted to unlock said
mechanism, a dog pivoted on said reel adapt-
ed when thrown outward by the reel’s rapid
rotation to engage and trip said arm, and a
lever pivoted in said case adapted when

thrown in to stop said trip-arm thereby stop-

ping said reel from rotation.

22. In a trolley-retriever, a shafb a stop-
collar on said shaft, a secrew on said shaft and
a regulating-nut on“sa,id SCrew.

23. In a trolley-retriever, a shaft, a stop-

collar on said shaft and a beveled surface on
said collar. -

In. testimony whereof I have signed my
name to this specification in the presence of 65

two subscribing witnesses.
ALFRED W. KNUTSON
Witnesses:
~ JOSEPH HREASE,
HARRY FREASE,
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