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UNITED STATES

PATENT OFFILE

GRANVILLE T. WOODS AND LYATES WOODS, OF NEW YORE. N. Y.
S ~ASSIGNORS TO GENERAL ELECTRIC COMPANY, OF SCHENE(JTADY }'-';; SRR
o NEW YORK A CORPORATION OF VEW YORK. el

SAF‘ETY APF’ARATUS FOH HAILWAYS

Spemﬁca,tmn {‘Ji Letters Pa,ten+

Ta @ZZ wham z.-zﬁ mm/ concern

Be it known that we;’ GRANVILLI} T.

" o York, ha,ve invented certain new and useful

- -f'f-Improvements in Safety App: aratus for Raﬂ- 1
St o ways, of whlch the follomng is a Specl
E o ;131011

SR

The most 1mp0rta11t ob]ect of our inven-

j-tlon is to provide new and improved appara-

. tus whereby a power-driven car or a train of

o ~cars will have the driving energy instantly |
. and automatically cut off and the brakes au-
15 tomatically set approximately simultane-

" ously with the discontinuance of said energy
. in case the motorman or engineer becomes

~_ disabled in any manner—that is to say, if the
-~ motorman drops dead (while the train is in
20 motion) and falls either backward or forward
" while his hand still retains its hold upon the

20

;.f*-*fﬁ-;:-'_:I.-i'lfi';.'=j_lever adapted to cause. the bmk:e to set

W]l]. 111813&11131}7 cause the power to. be cut off

2 5

: = 3 5
AT _.,'Jima,tlcall

4o
- may stop such car or train of cars by adjust-
. Ing a trlp device along the roadway so that |
the power will be cut off and the brakes ap- |

S phed 1ndependently of the motorman if he
suit- |
_a,ble kind-of signal apparatus adapted to be
= operated from a distance may be so coupled

&nd the brakes to set.

If the motorman suddenly becomes

ent inventionisthataflagman orstation-agent

“attempts to: pass-a Any

stop-signal;

N . to said trip device that the movement of said

::Slgl'lﬂ,l &pp aratus III&Y G&USG the 131'1 d&V’lC@ tO'

move in conjunction therewith; or, if so de- |

sired, the latter. device may be constructed

= .if.{-_.*'a,nd arranged to be actuated by any suitable

lof sa,ld swnal appa,ratus

C&-- |

ally and instantly

SRR R ‘when the cars are to be coupled or uncoupled.
. either of such movements of the dead body |

If anything: whatever -
 causesthehand of the motorman or engineer
" torelease its hold upon the said lever, then:
. suchlever will be moved instantly and auto-
R ;;rfz":'___-jimatlcallyj and the brakes will thus be caused
30 toset.:
. insane, ‘he will be sure to make a false move- |
7 ‘ment of the said lever, and thereby cause the
. . power to be cut 0
Ry "*-?.-:-._to 20 O immediately. |
~Another object of our mventlon 1S to auto-'
Lt -cut off the current and set the
o brakes 1f any one of the ca,r-wheels ]umps the |
Lo track. s -- -
oSt another 1mp0rtant feature of our pres--,-

msta,ntly and the bra,kes“ detailed descrlptlon of the constructlon of

| the couplings herein mentioned may be had =~ =
| from our patent, Serial No 697 7 67, granted*;
_Aprll 15,1902. T T e
Our' present &pplmatmn is as to some. of 1ts 9o
| main features a continuation of our applics- .
tion Serlal No 194 449 ﬁled February 19
'1904 t. ﬂ;ﬂe1ﬂ
Many Of the 1111p0rta11t features of our-"'i
present invention will be more elearly set g5
| forth herema,fter and all pomted out 11:1 the.'_-,-'
claims. | | R R

same so as to be operated from a distance IR
and by any suitable power and in any suit- o ?Z” L
| able way to cause the movement of the trip = =

Aﬂother Wa of
AR _-_-_utlhzmg the trip device is to arrange. the
-3_::-'?'.-5_W00DS and LiYATES WOODS citizens of the
" United States, and residents of New York,in |
. g the county of New York and State of New;- '

: Pa,tented Nw 2:, 1906.:‘?_'if'f:*"__*.-f?i.-f';__}. N0
Applmatmn filed OctubeI'B 19()4 Serla,l Nu 227 212 SR e L

550

device and said mgnal appa,ratus to be made“ o

51mult aneously

6o ;;__.

Another 1mportant fea,ture of the present5'-' R

caused to go on 1mmedla,tely

| invention is that in case the line-current fails
| the motor-circuit will be opened automatic- =~
“and . the bmkes may be‘i;:_ﬂ“.j”-

The present system ' 1S SU_Ch that elec_.::__;.:

trical energy is preferably used as the propel- - o

ling agent and compressed air is. preferably;_.; L

employed to apply the brakes.:

‘number of cars are equipped with our sys-
tem, they may be coupled together at will to

When &

form a train.. The coupling at-one end.of a . :

car being a duplicate of that at the other end

of the car, no trouble will be experienced

It may be NeCessary to couple up a tram - - i
which. will include one or more cars Whlch-r AU

are not equipped with driving-motors. =

or “cable.”’.

A more'?'_

‘such case it will be necessary to use couplmgs}f‘ e
long enough to span across the unequipped
“cars, so that the entire number of equipped =~
cars may be brought into. use and under the "~
‘control of the motorman The said coup-l-‘-r L

| 80

lings may be a part of a wire or Set of wires
termed a ‘‘train-line’’

95

To more fullj,r a,ppreolate the 1111prove-'f": g

‘ments hereinafter claimed, reference is made =

‘to the accompanying. dmwmgs 1. whleh"f"ioﬁf' -

similar reference characters mdlca,te corre- e

-spondmg parts.

Figure 1 is a dla,grammatm view of one;f:'_- R

“electrical converter and one car- eqmpment}‘

:-arranged according to one form of our inven- ro5 . .

POW@T and 1n.any Slllt&bl@ W&y lndependently | tion. Flg 2 111ustrates a dla,ﬂ‘ramma,tlc view .,
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of a train of cars, some of which are equipped
with both an electrical system. and an air-
brake system, while one of the cars of said

- train is equipped with the air-brake system

10

only. Anindependent train-line is also upon
this car, whereby electrical communication
may be made between the electrically-
equipped cars, one of which 1s shown at the
respective ends of the train. Fig. 3 1s a par-
tially-sectioned side view of one form of an
engineer’s or motorman’s air-brake-valve de-
vice, showing portions of the pipes, the ports,
the relay or leading deviee, and the wvalve

- within 1ts case. Kig. 4 diagrammatically

.

represents’ a motor-speed controller which 1s
so arranged that if moved to either énd of its

~ path it will automatically open an air-brake

20

~ are diagrammatic cross-sectronal plan views

25

30

35

~ controlled through said tramn-line.

valve, and thereby set the brakes. Fig. 5 1is

a side elevation of another form of engineer’s

or motorman’s air-brake-valve device, the
relay or pilot device, &c. Higs. 6,7, 8, 9, 10

taken at line N, Fig. 5, showing portions of
the pipes, the ports, and valve Z.
- Referring now to Fig. 1, A is a set of cir-

“cult-wires having four sets of terminal con-

tacts at B C D E and a set of branch wires F,
which connect each one with the appropriate
coil of the inductive-motor speed-controller.
The termimal contacts B C when not 10 use

- are normally open; but they are adapted to

be coupled up to other cars to form a tramn-
line, so that the entire train of cars may be
The ter-
minal contacts D I (of the master-control-
lers) are arranged at the respective ends of

the car and are connected by branch wires to

40

45

55

the set of circuit-wires or independent train-

Iime A. The terminal contacts D K are main-

tained in open circuit until one master-con-
troller or commuting switch-lever is brought

‘into use, at which time master-controller or

switch-lever 1 will move over the terminal
contacts at ). When either of such control-
ler or switeh levers 1s moved, such movement

will effect the inductive-motor speed-eontrol-

ler G. At H a set of lamps represent signal
devices of any kind and adapted to indicate
the failure of the line-current. The said
Tamps are shown connected up 1n series mul-
tiple by switch 3, which 1s adapted to cut out
either series of the set. At I is shown the
ordinary shoe, which makes connection with

- the “contact’ or “third’” rail J. K K’ are

reversing magnets or solenoids, which are

~connected in series and act through .their

cores to control the upward or ‘“one-way”’

- movement of the reversing-switches L L/,

bo

respectively, the downward movement of
said switches being accomplished by gravity.
M M’ are car-driving motors. The induct-

~ ive-motor speed-controller (;, as shown in

—

05

 Fig. 1, has the terminals of its coils (except
one) electrically connected together and then
connected, by means of conductor 63, to con- -

over- conductor 17, and car-wheel 18.

municates with relay U.
‘that master-controller levers 1 and 2 are
shown open-circuited. Such condition 1s

837,022

ductor 16, which leads to the return-rail :{' :

t
102 is an-“overload-magnet’’ in series with
the driving-motors M M” and having 1ts ar-
mature 20* arranged between point 30* and
conductor 192,
nects armature 20 to contact 55, which com-

It will be noted

normally maintained by the use of springs 25

| 26, respectively. One of such springs will

automatically cause the appropriate one of
said controller-levers to open the circuit
when the motorman ceases to manually con-
trol said lever. At O is illustrated an auto-
matic electromagnetic relay device which i1s
adapted to cause the circuits to be opened
automatically and instantaneously upon the
failure of the line-current and after quite an

interval to automatically close said circuits.

The interval between the opening and the

The latter conductor con-

_70

75

80

closing of the circuits by said devices 1s for
the purpose of permitting the motorman to

move the controller-lever to the ‘““off’” posi-

90

tton before the line-current 1s reéstablished.

I't 1s obvious that such device may be so e¢ou-

pled up to the mechanism that the brakes

may be set and the circuits opened approxi-
mately simultaneously upon the failure of
the line-current. It will be observed tnat
the magnet 10 1s 1n series with the sig-
nal-lamps at H, while the armature 20 and
its contacts are 1 the motor-circuit. To
armature 20 a dash-pot device 10%1s so con-
nected and arranged that when the line-cur-

95

10C

rent fails the magnet 10 releases its armature

20. Then spring 15 quickly forces arma-
ture 20 to open the circuit. The dash-pot
being provided with a valve which opens
outward offers practically no resistance to

165

the action of said spring; but when the line-

current is reéstablished the magnet 10 will
then become energized and begin to draw the
armature toward its front or circuit-closing
contact. At such time the dash-pot valve
closes, and thus causes the dash-pot piston to
resist the action of said magnet, and thereby
causing a delay in the closing of the circuits.
At 21 21’ are 1illustrated single-point

switches, which cause solenoids K K’ to be

energized when either of such switches is
connected to the appropriate one of the
branch conductors 22 23. The contact-bar
(the lower part of the motor-speed controller
G) is divided into several parts 35 36 37.
Part 35 controls the contacts of motor M/,
while parts 36 37 control the contacts of mo-
tor M. At P an electrically-operated air-
compressor is shown in tubular communica-
tion with main reservoir P’. The operation
of said air-compressor forces air into said res-
ervoir P’ until the air-pressure therein is suffi-
ciently powerful to operate the air-brakes.
Thus 1t will be seen that the electrical energy

1TO

I15

120

125

130




* received by the motor of the air-compressor |

837,022

~ 1s transferred to a suitable medium for oper-

ating the brakes. The motor of the air-com-

pressoris provided with a pneumatically-ac-

tuated relay or circuit controller R, the con-
tacts of sald compressor-motor being in se-
ries with the contacts of the piston mechan- |

- ism @ of the relay or circuit controller R and
. .communicating between the current-supply

- Io

wire 28 and return-conductor 17 by means

of branch wires b ¢ d, which are in series with.

said mechanism a. The train-pipe i1s in tu-

‘bular communication (through valve ¢ and
“pipe k) with reservoir P’. Valve <, of which

the lever m is the handle, controls the open-

ings or ports between the pipes & k and the

~ exhaust and may replace the commonly-

“may be made automatic or self-closing.

- used engineer’s or motorman’s valve. Valve
- 4.is preferably provided with a spring » or

other suitable means, whereby such valve

~ may be opened by means of a hammer-like

Y

 latter is released from manual control.
ter the effects of the blow given to lever m by
lever I then spring n closes the valve 1. The

blow struck by controller-lever I when Eﬂe

opening of the latter valve reduces the pres-

 gure in the train-pipe so as to set the brakes

T, which are -in tubular communication

- 30 (through pipe p) with train-pipe k. At U is
- shown an automatically-actuated relay de-
- vice for rendering the motors inoperative.

This device is in constant tubular communi-

~ cation (through pipes p ¢) with the train-

35

pipe h. The. contact apparatus 40 of device

.U controls the contacts 55 56 of " the con-

. troller-circuit. The arrangenent being such.
that when the train-pipe pressure is reduced
to put the brakes on, said apparatus 40,
moves, and thereby opens the master-con-

; '.40

~troller circuit, the Inactivity of which ren-

 ders the motors inoperative, and thereby as-
‘sists the train to come to rest. The details
- ‘of the automatically-actuated device U will
' 45'_ apparatus at W is an alternating-current ger-
erator adapted to generate currents of bigh
voltage, which are led to a converter X Y,
where said currents are or may be trans-
formed into energy adapted to ke employed
in the operation of the system. 'The present
invention is applicable to electrically-pro-
pelled cars of any type, whether direct or al-
- ternating current. | ' |
55

50

be more clearly set forth hereinafter. The

It

progressively moved the
controller contacts are brought into the cir-

The operation of the system 1s as follows:

Suppose that the motor-controllers at D E-

are open and energy passing from generator
‘W over converter X Y, contact-rail J, and

shoe I to point 50, where the energy divides,:
60 a portion passing to point 51, thence over
switch 3, signals H, magnet 10, conductor 17,

wheel 18, return-rail J’, back to the converter.

Another part of the energy moves from point:

302 over 20* 19* 55 40 56 57 52, where it

6z divides, a portion passing to train line-wire

28, while the other part passes-over revers-

Ing-switch 21 to train line-wire 30, which dis-

tributes current to all of the reversing-solen-
olds K K’ on the car or train of cars. In
the meantime the energized magnet 10 has
caused 1ts armature 20 to close the circuit be-
tween reversing-switch L’ and point 50. To
start the car—say to the left—controller-
lever 1 1s moved in the direction of the hands
of a watch, and thereby connecting contacts
53 54, thus permitting the energy to divide at
point 30%, a portion passing over armature
20%, conductor 19%, contacts 55 40 56, wire
57, contacts 53 54, train line-wire 58, branch
wire 59, coil 60, wire 61, armature 62, wires
63 16 17, wheel 18, railJ’, to converter X Y.
The energy 1n coil 60.causes the controller-

&

70

75

8o

core 64 to be moved one step, thus causing

the part 35 of the contact-bar to connect
contacts 65 66, and part 36 to connect con-
tacts 67 68. More energy is then fed over

shoe 1, point 50, armature 20, and its contacts,
wire 69, switch L/, motor M’, contacts 66 35

65, wire 70, contacts 67 36 68, motor M,

switch L, wires 16 17, wheel 18 to the con-
verter. . It will be noted that said step of the

‘controller-core 64 placed the driving-motors

9o

M M’ in series with each other and with the

dead resistances 71.72. If controller-lever 1
1s progressively moved, so as to connect the
next two appropriate serial contacts 73 74,

the current will be shifted from contacts 53

54 and will then flow over contacts 73 74,

train-wire 75, branch wire 76, coil 77, wire 61,
irom which point 1t passes over the return-

circuit described in connection with the ener-

935

100

oizing of coil 60. As controller-lever 1 is

pairs of master-

cult In sequence until the final contacts 78 79

are reached, at: which time branch wire 86,
the top coil 82, magnet 83, and resistance 84
‘are connected 1n series with each other and

recelve current through contacts 79 78, train-
wire 85, branch wire 86, and returns such
current over wire 16 and 1ts circult connec-

tions already described. ' In the meantime

core 64 has been drawn to its highest point of

travel and held there by the electromagnetic

plug 87, which acts as a stationary core for a
portion of the coil 82. As magnet 83 is cut
mto the circuit it causes its armature 62 to
break connection with wiré 63, and thereby
cutting out the low-resistance ¢ircuit through
63. As the contact-bar moved along step
by step, following the indications of the mas-

&

ter-controller lever: it f

ontroller lever; 1t first cut out resistance
71. Thenresistance 72'was cut out. - Thencon-

110

115

120

tact part 35 connected 88 and 89, thus con-

‘necting motor M’ to ground through conduc-

tors 16 17, wheel 18, rail J’, to converter X Y.
Part 36 cut out motor M by passing from the
circult atoifset 90. Thecontinued movement

‘of the contact-bar caused contact part 37 to
| electrically connect offset contact-piece 90 to

Y25

130




1O

20

23

30

35

40

55

a

the brakes to go on practically simultane-
ously. Tig. 9 shows valve Z in the brake-

release position, the train-pipe port 130 be-

ing connected, through valve-port 129, to the
main reservoir port 144. Fig. 10 illustrates
valve Z in another emergency position, the
train-pipe port 132 being connected through
valve-port 129 to exhaust-port 133.

~The relay or leading device U, Fig. 10, con-
sists of a cylinder 146; a piston-head 147; a

connecting-rod 148, which is attached to said |

head; a spring 149, which surrounds rod 148,
and a spring 150; a knife or bar contact
151; which is controlled by rod 148, and
spring 149. Contact 151 is adapted to make
and break the circuit through contacts 55 56.
Spring 150 suddenly throws contact-bar 151
away from the contacts 55 56 after spring 149
causes the contact-bar to move a certain dis-
tance because of the reduction of the air-
pressure in the train-pipe. To move valve Z

from the position shown in Fig. 5 to the posi-

tion shown in Fig. 10, the valve-lever 120
must be turned in the direction of the hands

of a watch. Such movement winds spring
122. 1t will be noted that the devices 1llus-

trated by Figs. 3; 4, and 5, respectively, are
so constructed and arranged that when either

of thie handles thereof is moved (@in either di-
rection) beyond a critical point the current
will be cut off and the brakes will go on.

Screw 126, which passes through stop 137,
1s to be employed to cause valve Z to assume
the postion shown in Fig. 6, when such valve
1s not on the pilot-car and the exhaust-port
1s to be maintained closed. The stopping or
resting position of lever 120 and valve 7 is
governed by the adjustment of said screw.

‘While we have shown only one magnet to
each reversing-switch, it is obvious that we
may employ two magnets to each such
switch—one magnet for each direction in
which theswitchistobemoved. If sodesired,
we may usea reversing arrangement, such as
thatillustrated in our Patent No. 755,825 and
dated March 29, 1904. '

It should be understood that our present
invention is not limited to any of the various
types of motor-control apparatus now in-

> vented.

The trip mechanism 140 141 143, Fig, 8, is
perfectly arranged so that the train-pipe
valve 140 may be caused to be opened by the
trip 143. independently of the direction of
movement of said car or the piloting end of

such vehicle.

We do not limit ourselves to the details of
construction, because many changes may be
made 1n the arrangement of the apparatus

837,022

“without departing from the spirit of our in-

vention. We may adjust the relay U to op-
erate at any desired reduction of the train-
pipe pressure. When we employ a plurality
of controllers provided with separately-en-
ergized coils, all of the controllers are caused
to start sstmultaneously and move with a syn-
chronous step-by-step motion to vary the
speed or work of the driving-motors or trans-
lating devices.

We preferably use a motor-winding, which
permitsthe employmentof an alternating cur-
rent at one time and a direct current at an-
other time.

The apparatus may be employed m con-
nection with any of the present air-brake
systems.

We claim as our invention—

1. The combination of an electrically-pro-
pelled car, driving-motors thereon, a motor-

controller for the motors, a master-controller

apparatus for governing the motor-control-
ler, and air-brake apparatus; the master-
controller apparatus and the air-brake appa-
ratus being so constructed and related that
the brake apparatus may be brought into
action by the movement of said master-con-
troller apparatus and independently of the

“direction of such movement.

2. In combination, a motor or group of
motors, a motor-controller, a controller-han-
dle, the parts being so arranged.that a move-
ment of the controller-handle to either ex-
treme position causes the motor-circuit to be
opened, brake apparatus, and means con-
trolled by the controller-handle in each of its

extreme positions for causing the brakes to

be applied. |

3. In an electric railway wherein the track-
rails are employed as the return-conductor
for the current, a car provided with a current-
collecting device and arranged to deliver
current to the track-rails through the car-
truck, a switch located between the current-
collecting device and the car-truck for con-
necting the propelling-motors to said collect-
g device, and an electromagnet for operat-
ing said switch arranged in a circuit which
connects the collecting device and car-truck
in shunt to the motors.

Signed at New York, in the county of New
York and State of New York, this 16th day
of September, A. D. 1904.

"GRANVILLE T. WOODS.
LYATES WOODS.

Witnesses: |
LoTrTiE BLAIR,
J. JONES.
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B To {LLZZ« whom it Moy CONCErI:

" Be it known that I, OrTO LIEBKNEOHT 2
' sub] ect of the German Emperor, and a resi-

- dent of Frankfort-on-the-Main, Germany,
s have invented a certain new and useful Proc-
 ess for the Manufacture of Glycolic Acid, of

- which the followmg 18 a specification.
- This invention relates to an economical,
~ easy, and effectwe process of IIl&IlU.f&CtllI‘lIlﬂ

.' Io glycolic acid.

The processes heretofore practiced of man-
ufecturmg olycolic acid are not adapted for
. the technical manufacture of the same. For

~ instance, it is known that glycolic acid can be
B 5 manufactured on & large scale from mono-

~ chloracetic acid; but this process is not- an
~easy one and is very expensive. As a fur-
ther illustration, it is impossible t0 economic-

- ally produce glycohc acid from oxalic acid
2o and zinc-dust because the yield is poor and- '

the zinc-dust very expensive.
I have discovered that oxalic acid in sul-

furic-acid or hy drochloric-acid solution is re-

duced eleotrolytlcelly nearly quantitatively

25 and with a very good current yield. Inprac-
 ticing my process I have found it most satis-

factory in reducing the oxalic acid electro-
- lytically to use electrodes having a high ca-
~thodic overvoltage—as, for instance, lead

30 electrodes—and to use a diaphragm to sepa-

Both

 of these features are important, as well as the
~use of a not too dilute acid. An electrode

~ rate the anodic and cathodic liquors.

not having a high cathodic overvoltage

3 5 would give insufficient yields, and a too di-

lute acid would cause the oxalic acid, being
~ highly ionized, to take too great a part in the
conductivity of the current and to cause it to
oo to the anode, where it would be oxidized.

- 40  Asan exemple illustrative of my process I

gwe the following: Seven hundred parts ot
“crystallized oxalic acid are dissolved in about
three thousand three hundred parts of water

- “and eleven hundred parts of thirty-per-cent.
45 sulfuric acid are edded while stirring.

This
solution forms a cathodic li uor, which 1t 1s

of advantagé to keep warm during the proc-
~ess of electrolyzetlon

- provided with a suitable diaphragm, and the
‘anodic liquor, comprising a thirty-per-cent.

'_ 'sulfurlc acid, should be placed on the other | colic acid from oxalic acid consmtmg in the =~

for instance, from- twenty-i

. The cathodic liquor
~ *should be placed in the cathodic compart-
5o ment of a suitable electrolytic apparatus

' side of the dlephregm : The den51ty of the

“current at the cathode may vary oreatly—
ve to two hun-
dred and ﬁft amperes per square meter of
surface of cethode The presence of the dia-
phragm in connection with the use of a not
too dilute acid largely prevents the anodic
oxidation of the oxalic acid. On completion
of the electrolysis the anodic solution may be

‘used in preparing a fresh charge of the ca-

thodic liquor.
It is preferable to stir the cathodic hquor

during the electrolyzing, and, furthermore,

to add fresh acid in case the ecld in the ca-—

55

6o

thodic liquor becomes too weak, a too concen- -

trated solution, however, bemﬂ" avoided at
the cathode on account of the resultmg low
conductivity. It is advisable not to use sul-

furic acid of a strength below fifteen parts

concentrated sulfuric acid to one hundred

70

parts of water, as otherwise the current yield

and the nature of the product will be affect-
ed. The sulfuric acid can in the examples
oiven be substituted for by

per-cent. hydrochloric ecld In place of

lead electrodes carbon or graphite can be

used; but in using carbon a proportionately

vided. Besides this other undesirable reac-
tions seem to take place simultaneously.

In order to produce glycolic acid from the
electrolyzed solution in case sulfuric acid has

been used, the solution is neutralized with
lime, best ‘added while stirring, until all the

about a twenty-
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lerger amount of current will have to be pro- |

sulfuric acid and oxalic acid present is neu-

tralized by the lime. In order to remove the
last traces of sulfate of calcium, I use barium

carbonate and oxalic acid in the usual way.

In case hydrochloric acid has been used in-

sis it is-onlynecessary to evaporate the hydro-
chloric acid in order to get glycolic acid.
The glycolic acid obtained by this process
may be used for technical as well as phar-
meoeutlc purposes.

90 _‘

stea,d of the sulfuric acid during the electroly- |

05

~As 1t is obvious that the process may be

practiced in a number of different ways with

ICO

considerable variation, I do not restrict my-

self to the stepsor proportlons described; but

What I claim, and desire to secure by Let-—
ters Patent of the United St ates, 18—
1. A process for the manufacture of gly-
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electrolytic reduction of oxalic' acid in the | ence of lead electrodes, the oxalic acid being
cathode-compartment of an electrolyticappa- | dissolved in a dilute sulfuric acid kept warm 15
ratus mn the presence of electrodes having a | during the reduction and of such a degree of

cathodic overvoltage, the oxalic acid being | concentration that it excludes the oxalic acid

5 dissolved in a suitable dilute acid kept warm | from substantial participation in the conduc-
- during the reduction and of such a degree of | tivity. -

concentration that it excludes the oxalic acid |  In witness whereof I have hereunto signed zo
from substantial participation in the conduc- | my name in the presence of two subscribing
tivity. . _ witnesses.

10 2. A process for the manufacture of gly- OTTO LIEBKNECHT.
colic acid consisting in the electrolytic reduc- | Witnesses: |
tion of oxalic acid in the cathode-compart- | HorsT ZIEGLER,:

ment of an electrolytic apparatus in the pres- JEAN GRUND.
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